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Dear Sir,
We are presenting a method of restrain-

ing laboratory rodents for surgical proce-
dures involving the thoracic or abdominal 
cavity (in our laboratory heart, kidney and 
liver transplants).

Characteristics of a good method of 
fixation of the animal on the operating ta-
ble are minimal discomfort and quick ap-
plication (since gaseous anesthesia is used), 
with all the implements situated away from 
the operating field. Ideally, a single operator 
should be able to perform the procedure 
comfortably and safely. 

Although simple, procedures such as 
injections and fluid collections benefit from 
adequate restraining methods [1-3]; with 
longer surgical procedures, there is certain-
ly scope for improvement in the immobili-
zation of rodents.

The texts describing experimental sur-
gery procedures suggest the use of rub-
ber bands fastened around the paws of the 
animal. Even the dedicated rat operating 
tables use circular restraints made of vari-
ous materials or spring-loaded paw clamps 
[4-6]. The major drawback of these systems 
is that they can impair the circulation into 
the extremities, causing ischaemic changes 
and the possibility of inflicting unnecessary 
postoperative discomfort to the animal. 
Furthermore, most of these also need an as-
sistant for their proper application.

In our laboratory, we use a simple sys-
tem consisting of pins and medical tape. 
Four lengths of tape (10cm each) and four 
pins are prepared during induction of anes-
thesia in a bell jar.

Once the rodent is unresponsive, it is 
moved to the operating table and placed 
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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Figure 1. Rodent anaesthetized and restrained using our suggest-
ed system of tape and pin.

Figure 2. A close-up image demonstrating the pin going immedi-
ately beside the rodent’s paw.

in a supine position, with the nose in the anesthetic 
mask. The rat can be easily controlled with one hand 
while the other places each piece of tape over a paw, 
securing it to the soft mat covering the operating table 
(Figure 1). Pins are then used to transfix the tape and 
the mat, very close to but not involving the animal’s 
paws (Figure 2). The animal is thus fixed to the operat-
ing table.

This secure fixation can be maintained for any 
length of time, with no concern to the peripheral cir-
culation. The only drawback of our system is that it re-
quires a soft support (such as cork or wood) in order to 
allow pin fixation. Even so, it is suitable for most experi-
mental surgery laboratories and microsurgical courses. 
We think this simple and cheap construction is a useful 
adjunct to the already described restraining techniques.
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