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Apoptosis of p815 Cells by Lidocaine
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ABSTRACT —

Background and Objectives : Mast cells play a major role in pathogenesis of allergic rhinitis. Lidocaine is widely
used as a short-acting local anesthetic and an anti-arthythmic agent. Lidocaine also has anti-inflammatory properties
by inhibiting the effect of inflammatory cytokines. Although lidocaine is reported to suppress allergic reactions,
there have been no report about lidocaine’s direct inhibitory effect on mast cells. The purposes of this study are to
identify whether lidocaine directly induces apoptosis of mast cells in vitro and know the pathway of apoptosis.
Materials and Methods : After culture of p815 cells, mouse mastocytoma cells, the cells were treated with 2.5
#M, 5 uM lidocaine for 24, 48 and 72 hours and then LDs, of p815 cells was calculated by MTT f3 3-[4, 5-di-
methylthiazol-2-yl] -2,5-diphenyl-tetrazolium bromide) assay. For identification of apoptosis of p815 cells, flow
cytometric analysis in monclonal antibody to annexin V and cell cycle was done. We also estimated the expression
of procaspase-3, procaspase-8, procaspase-9, AIF (apoptosis inducing factors) to know the pathway of apoptosis.
Results : The LDs, of p815 cells is 3.70 1M after lidocaine treatment for 24 hours, 1.82 M for 48 hours and
1.72 1M for 72 hours. Lidocaine induced apoptosis in time and dose dependent manner. Procaspase-3 expression
was significantly decreased while procaspase-8, procaspase-9 and AIF were not changed. Conclusion : Our
results suggest lidocaine can induce apoptosis in mast cells via caspase-3 dependent pathway. Further studies on
the pathway of apoptosis and clinical use will be needed. (J Clinical Otolaryngol 2005516:247-252)
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Mouse mastocytoma cell p815 OO (ATCC TIB
64)0 10% fetal bovine serum, 100 unit/ml penicillin
(Gibco, Gaithersburg, MD) O 100 p g/ml strepto-
mycin(Gibco, Gaithersburg, MD)O OO0 DMEM O
O (Dulbecco’s modified Eagle’s medium)d 0000
370, 5% CO,, 95% 0000 0DO0000. 000 O
2~-300 00 ooood.
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0 200p LO OO0 OO OOOOO 25,5pMO0
0 0000 24,48, 7200 00O OO0 O MTT O
000 ooooo.

0 000000 000 100p LO OOOOOO 05
mg/mi0 MTT 00 (3—[4, 5—dimethylthiazol—-2—yl]—
2, 5—diphenyltetrazolium bromide; Sigma, St. Louis,
MO)O 00O 0000 37000 400 OO 0OOOO
0.00 0 100p LO OOO0O OO0OO 00O DMSO
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Fig. 1. Effect of lidocaine on the mast cell survival. Cells
were treated with various concentrations of lidocaine
and survival rate was accessed by MTT assay for 24, 48
and 72 hours.

Table 1. Survival rate of p815 cells determined by MTT
assay according to concentration and freatment time

of lidocaine %)
Time
. ) 24 hours 48 hours 72 hours
Lidocaine
25uM 71.70+ 0.34* 37.85+ 1.32* 27.75+ 1.32*
50uM 33.40+ 0.14" 580+ 005"  2.60+ 0.03"

*0 p<0.05, T 0 p<0.05
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O000O0@E<005). 75uyM OO0 OO OO O 240
00 000000 00 10% 0000 0000 ooo
00 000 0000 o0O0@E=0.05). oOOOO 24
00 00 0O p815 00O LDs 3.70u M, 4800
00 00 1.82u M, 7200 OO OO0 1.72pMOO0O
(Table 1, Fig. 1).
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Fig. 2. Flow cytometry with monoclonal antibody to Annexin V. A0 Untreated (control). B and CO 48 hours after treat-
ment with 2.5y M, 5 uy M lidocaine, respectively. The proportion of annexin V (+) cells according fo lidocaine con-
centration was shown 0.33% in control, 7.42% in 2.5y M and 26.62%in 5y M.
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Fig. 3. Flow cytometry of cell cycle according to lidocaine concentration. A0 Unifreated (control). B and CO 48 hours
after freatment with 2.5 4 M, 5y M lidocaine, respectively. The proportion of sub GO, G1 cells is increased with increment

in lidocaine concentration.

Table 2. DNA content of lidocaine treated cells (%)

- Lidocaine (2.5u M
Fresh ) @54 M)

Lidocaine (u M) GO/G1 (%) S (%) G2/M (%) 12 24 36 48 12 24 36 48(h)
0 387: 04 552+ 04  606: 03 | I
2.5 69.9+ 0.5 25.5+ 0.4 4.60+ 0.4 ‘ - = ‘¢Procospose_3
5 91.7+ 0.4 5.42+ 0.3 2.86+ 0.3 — ———

Valued mean+ standard deviation
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(Fig. 2).
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Fig. 4. Effect of lidocaine on the expression of procas-
pases and AlF (apoptosis inducing factor). Procaspase-3
expression decreases in 2.5 u M of concentrated lidoc-
aine after 48 hours. However, there is no change in pro-
caspase-8, procaspase-? and AlF.
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