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Experimental study on long-term toxicity of lidocaine gel in guinea pig

WU Xiao-fei, GAO Xiao-xin, HU Yu-chi, CAO Chun-ran, GAO Yang, LV Jing
Drug Safety Evaluation Center, Beijing Institute for Drug Control, Beijing 100035, China

Abstract: Objective To observe the toxic reaction of lidocaine gel on guinea pig by long-term drug toxicity. Methods Daily
dermal administration of lidocaine gel at 40, 20, and 10 g/kg for 30 d was used for high, medium, and low dose groups, respectively.
Clinical observation, examination of body weight, and feed consumption were performed during whole experimental stage, and then,
the hematology, blood-biochemics, organ coefficient, and pathohistology were examined in the end administration period and
recovery period, respectively. Results No abnormity was found in all guinea pigs in terms of appearance, behavior, body weight
and food consumption. Lidocaine gel has no toxicological abnormal changes of hematology, blood-biochemics, and pathohistology
during end administration and convalescent periods at dose of 20 and 10 g/kg. Lidocaine gel of 40 g/kg significantly enhanced the
levels of K*, and adrenal gland weight and coefficient in end administration period (P < 0.05), but toxicological abnormal change of
pathohistology was not found, then above changed index regained normal and no other flaccid toxicity also was found in recovery
period. Conclusion In the situation of this experiment, repeated dermal administration of lidocaine gel dose not lead to significant
toxicity, and 20 g/kg of lidocaine gel is the non-toxic reaction dosage.

Key words: lidocaine gel; long-term toxicity; dermal administration; guinea pig; blood-biochemics; organ coefficient;
pathohistology
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F1 MEZFEERSZ 30 d MBRMFELFHERAFNE (X L5, n=20)
Table 1 Effect of lidocaine gel on blood-biochemics of guinea pigs after 30 d administration (X £s, n = 20)

13 ﬂéﬂ AEZ ASZ Twl ALT TBu{l Umw4_ Cm/ﬂ GLU{l
(gkg™) (UL UL (gL (L)  (umol-L™) (mmol-L™) (umol-L™™) (mmol-L™)
of HE — 59424  76+35  449+24 306+1.7 -02+03 8374099 548+65 7.06+0.88
W TR R0 1 10 57421  75+21  438+51 300%26 -0.1%+01 8.18+1.08 535+3.0 6.98+244
Pl RpEHR 10 63+13 67231  449+40 307+21 -0.1+02 8.66+0.77 56.24+52 6.71+1.39
20 69+13  75+27  447+21 307412 -014+01 844+141 552+23 6.76+2.15
40 68+23  81+30  439+15 30.0+07 -02+02 896+094 538+43 6.84+128
10 ﬂiﬁ C@l Mﬂ mmu T@ﬂ kal KVﬂ cr/i1
(gkg™) (UL (UL  (mmol-L™) (mmol-L™) (mmol-L™) (mmol-L™) (mmol-L™)
Xof e — 5944192 173.3+27.6 1.24+0.31 0.58+0.20 132.5+2.0 4.28+221 100.0+1.4
T 711155 10 439+214 175.4430.9 1.25+0.23 0.61+0.35 132.7+14 4.46+118 99.7+1.1
FZ£RER 10 520+105 166.9+13.7 1.24+0.30 0.67+0.41 133.14+3.2 4.39+273 100.6+1.3
20 472+128 161.84+21.1 1.20+0.15 0.51+0.12 133.2+1.3 4.87+056 100.7+1.1
40 6374202 172.24+23.0 1.27+0.12 0.514+0.13 132.74+0.8 5.12+0.69" 100.1+1.1

SRR LA "P<0.05, FIA
“P < 0.05 vs control group, same as below
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R2 WERNE FRERMBRLEE L FIRFRSME (X £s,n=12)
Table 2 Effect of lidocaine gel on blood-biochemics of guinea pigs in convalescent period (X £s, n = 12)

w5 bk ALT/ AST/ TP/ ALB/ TBIL/ Urea/ Cre/ GLU/

A (gkg™d (UL (UL (L @LYH  (molL™) (mmolL™®  (umolL™) (mmol-Lh
X} R — 50+6 50+11 448+18 313+16 15+03 7.69+046 584+50 9.13+1.18
TSI 1 10 48+9 63+10 457442 322+28 15+02 7.631+145 588452 8.7743.09

LIRSS -3ia 10 47411  78420° 442420 306407 15+04 841+074 594429 9.75+3.03
20 4246 5548 455+23 316+14 15402 7.994036 61.0+31 10514245
40 4944 5845 446+3.1 305+12 14403 957+135 599+25 10.32+254

gl %”%;/1 CK!l ALFZ CHO/il TG/ . Na*/ . K*/ . cl/ .
(gkg™) (UL (UL™  (mmol-L™) (mmol-L™) (mmol-L™) (mmol-L™) (mmol-L™)

pagic) —  904+61 140.4+16.21.23+0.45 0.434+0.11 132.9+1.1 4.71+0.26 100.2+1.2
TR T A R 10 1038+121 144.1+27.11.28+0.64 0.50+0.27 132.1+3.1 567+457  99.7+2.0
)% < IR 10 9654212 129.7+12.7 1.30+0.22 0.55+0.12 132.1+1.7 4.89+0.37  99.2+2.0

20 991+89 129.7+8.8 1.27+0.42 0.44+0.11 132.7+1.6 4.37+0.40 99.7+24
40 1009+156 138.34+12.51.39+0.40 0.48+0.15132.8+1.5 4.794+0.33 100.0+2.1

F3 MEFEEKLED 30 dXMFERERRENIFI (X £, n=20)
Table 3 Effect of lidocaine gel on organ weight of guinea pigs after 30 d administration ( X £s, n = 20)

ZUTI e R Hitg Wivg e Wilg Mg RN
pagist — 1.85+024 18.07+214 057009 288+036 4.01+013 0.87+0.15 2.52+0.74
nwiZnlbayis 10 1.86+0.22 18.38+2.84 0.59+0.13 2.81+0.37 4.00+0.19 0.83+0.13 2.30+0.56
MZFEREHR 10 1.82+026 1752+3.06 0.54+0.07 2.86+0.26 3.97+0.14 0.74+0.18 2.24+0.64
20 1944013 19.22+321 0.56+0.13 2.80+0.15 3914031 0.76+0.09 2.11+0.59
40 1934019 18104290 0544015 2764027 3.93+020 0.80+0.13 1.82+0.63"

bk N I 1132 & Ry
g S WG Mg W blmg  whig Wy Sdmg T
paplEs — 0.85+0.28 2.28+0.25 119.54+13.8 1.27%0.20 0.14£0.03 35.8+9.2 0.86+0.24

nwiZnibayis 10 1.04+034 2304049 1226+193 1174025 0.144+0.02 379463 0.91+0.28
MZERE 10  079+0.18 229+0.15 119.7+220 1.11+015 0.14+0.02 359+7.1 0.77+0.28
20 0.75+0.16 2.36+021 12584166 1.21+0.09 0.14+0.02 29.4+85 0.95+0.24
40 0.62+022 2374013 139.04+212" 1104013  0.134+0.03 350+10.0 0.934+0.13

FT 4 MEBFEEKGLD 30 dXMERERREBIZME (X £, n=20)
Table 4 Effect of lidocaine gel on organ index of guinea pigs after 30 d administration ( X £s, n = 20)

24 53 Y Dlgkg™  FFigkg™  Migkeh  Fiilgkg Y WEigkg)  BalRi(g-kg ) KEEM(9-kg ™)

(gkg™)
pagist — 35+03  33.7+28 1.1+0.2 5.4+0.4 7.6+0.5 1.7+0.2 44+13
nwiZnibayis 10 36+02  34.6+33 1.1+0.1 5.4+0.6 7.6+0.5 1.6+0.2 41+1.0
MZERER 10 36+04  341+40 1.1+0.1 5.6+0.5 7.8+0.7 1.5+0.3 42+1.1
20 384+05  36.9+35 1.1+0.2 55+0.5 7.6+0.6 1.5+0.2 3.8+1.0
40 38402  356+29 1.1+0.2 55+0.4 78407 1.6+0.2 34411
5 %U%{ A %1 Hj?/ ”%‘H}‘ffl ”RLH%{ %i@{ Iiﬁ% bR £/ . %E.il
(9kg™)  (gkg™) (9kg ) (mgkg ™) (gkg ™) (gkg ™) (mgkg ™) (gkg ™)
X} — 14405 434+03 2181+327 22403 0.2+0.1 74.2419.7 1.8405
TR TR0 R 10 1.8+0.5 44402  233.3+281 21+04 0.2+0.1 775+13.5 1.94+0.6
FZFRER 10 1.5+0.3 45+05 236.4+40.2 2.1+03 0.3+0.1 7494143 1.6+0.6

20 14+0.3 45+0.3 254.7+39.8 22+0.2 0.3+0.1 61.0+18.2 2.0+0.6
40 1.2+04 47+02 3065+332° 21403 0.2+0.1 73.1£22.0 1.9+0.3
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Fz5 MEBMNZ FEBEKATBRIESREMNEM (X £5,n1=12)
Table 5 Effect of lidocaine gel on organ weight of guinea pigs in convalescent period ( X £s, n = 12)
A=) . A . "
Y15 gg% g g g Hilg iRy KT
X} B - 2.06+021 19224223 0594005 295+0.30 3.984+0.20 0.88+0.16 2.45+0.37
T T 77106} B 10 1.87+0.10 17.41+275 053+0.10 2.81+0.24 4.04+0.22 0.79+0.13 2.59+0.53
IESPEY 3N 10 2.104+0.28 2141+365 0.5840.06 2.96+0.25 4.00+0.24 0.7940.12 2.19+0.55
20 2.044+0.14 21.05+2.10 0.60+0.07 298+022 4.03+021 091+0.17 3.14+047
40 2.01+0.32 20.87+3.08 057+0.07 3.10+0.40 4.07+0.18 0.80+0.16 2.53+0.18
\IE/ RN 23 - 2
am NS beg WG WhRmg %Al WEg  Sumg  FElg
X HE — 0.87+0.13 2604025 13224251 1624023 0.2240.05 37.15+115 1.02+0.20
T T 77106} B 10 0.90+0.16 2.34+033 127.0+17.2 150+0.16 0.20+0.02 32.3+109 1.02+0.27
IESPEY 3N 10 0.864+0.19 2544017 129.0+135 1524017 0.200.03 41.1+44 0.894-0.34
20 0.96+0.20 2594024 140.2+184 1.41+008 0.21+0.03 50.4+16.8 0.89+0.11
40 0.96+0.15 2.60+029 13544209 1454025 0.1940.02 405+10.1 0.92+0.17
Fz6 REHANZ FEEKAB RIS REAEM (X £5,n=12)
Table 6 Effect of lidocaine gel on organ index of guinea pigs in convalescent period ( X £s, n = 12)
FE - - fiti/ Jii/ . - T B
2153 Ty L (gkg ) B (gkgt - - - /(gkg™ ,
B gy MOk THEKT) gy @kgh)  (gkgh) ORI (gig
pagit — 3.6+03 32.7+15 1.1+0.1 5.1+0.2 6.9+0.6 1.64+0.2 3.84+0.6
T T 7706} B 10 35403 31.7+25 1.040.1 5240.3 7.6+1.0 1540.2 4340.8
IEASPEY 3N 10 3.640.3 36.6+5.0 1.0+0.1 5240.4 6.940.6 1.440.1 3.64+0.9
20 35404 35.4+3.2 1.14+0.1 51404 6.9+0.8 1.6+0.2 49+0.6
40 35404 355+45 1.040.1 54+07 7.0+05 1.440.1 4.040.3
Sillh=A) gzl _ (=] _ b2/ Gl £/ FHl
215 - . B/ (g-kg ™t ~ 25/ (gkg™? _ ~ '
(0kaY)  (gkg? @R (mgkg? @k gkgh)  (mgkgl  (gkeY
X HE — 1.440.2 45+0.3 232.3+389 25404 03+0.1 71.4+184 2.01+0.6
T JE 0] R 10 15+0.3 434+0.2 234.2+33.6 25+0.3 04401 66.6+16.7 2.140.7
IEA NSk 3N 10 1.4+0.3 44404 223.84+20.5 25+0.2 04+0.1 74.049.3 1.640.6
20 1540.3 44402 252.0+18.4 22402 03+0.1 92.6+29.0 1.640.3
40 1540.3 44404 243.1+35.7 24404 03+0.1 75.7+16.2 1.740.3
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