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Abstract— A 13-week dermal toxicity test was conducted to assess the toxicity of DA-5018, a capsaicin
derjvative. Three groups of Sprague-Dawley rats (10-15 males and 10-15 females) were treated with DA-5018
cream dajly by dermal application at concentrations of 0.1%, 0.3% or 0.9% as 500 mg/kg for 13 weeks. One
further group of rats (15 males and 15 females) received cream base at 500 mg/kg/day and acted as controls.
One male receiving 0.3% DA-5018 cream died during the treatment period. But the animal did not show any
signs of treatment-related toxicity until death. There were no local skin reaction of application site and
systemic reaction to the treatment of DA-5018 creams in all experimental groups throughout treatment and
recovery period. Weight gain and food consumption in animals that received DA-5018 creams appeared to be
comparable to that of the controls. Laboratory analyses (hematology, urinalysis and opthalmoscopic
exarmination) did not revealed pathological values. In biochemical investigations, an increase of glucose level
associated with increased food consumption and some other significant changes were noted in the animals of
both sexes received DA-5018 creams. But these changes were not considered to be of toxicological
importance. Postmortem examination did not show macroscopic or histological alterations attributable to the
DA-5018 treatments. Based on these results, NOAEL(no-observable-adverse-effect level) of DA-5018 cream
is estimated to be over 500 mg/kg/day as 0.9% cream.
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Table I. Experimental design for 13-week repeated toxicity study of DA-5018 creams in rats

No. of animals sacrificed

Groups Concentration (%) Dose (mg/kg) At the end of dosing period At the end of tecovery period
Male Female Male Female
Control cream base 500 10 10 5 5
DA-5018 cream 0.1% 500 10 10 0 0
0.3% 500 10 10 5 5
0.9% 500 10 10 5 5
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Fig. 1. Body weight changes in male rats percutaneously
treated with DA-5018 creams or cream base.
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Fig. 2. Body weight changes in female rats percutaneously
treated with DA-5018 creams or cream base.



99

DA-5018, Analgesic cream, Repeated toxicity, Rat

‘paunuexs 10N, "pomed Arascoay, (g0 0>d)[onuco o) wo JUSIIFIP Apueogrusis, @S Fuoew sjussardor anfea yory

yZETST TIFTIT VPES6L O09FCTIC TEFPO0T 6TFPSL 0EFO9L ¥EFTIL SFPFPLT €P+#81 TPFSLT #E+00C %60
TPFO6T REFPOT OEFT6T TEFO6L T[EFT8L E€EFTST TEFYLT TEFOOL O0Pv+FYLl LTFTLT LEFSST 09+F61 %E0
- - - - - - B - QYEPLL OSFIST TTFVLL BTFOLI %10
TIFGLT §SFYET TEF0OIT 9TF90T vHPFRLL LTTROL OPFTOT LyF00T 6TFSIL THPFTLT GLFE6L (OLFTEL S58q Weald  9Ewiod
TTFOST SYF06T TEF08T 6TT0OTIE TIFY0E PTFYLY €EFOLT €TFTET 0TFTIT LTHFIT 6THPST 9THLST %60
FIF08T TTFY6T 6TIF8ST GO0FSIE STTFOOE »TTFOOE VTFSST SSFOSE 0DEFIIT 9EF6ST LE+H6'9T SPFT6L %0
- - - - - - - . TEFLIZT PEFEIT 9TFOLT OPF+E8E %10
CTFTLT 60FP8Z SIFERT SEFUIE €TF98 LO0F0LZ 60IF90E STFPEE VEFEST CEFLPE STFOPT TEFILT 9Skq Weald  SEW
ATT S11 £11 H0T S01 £L01 60 56 26 38 S8 18
sdnoin xo8
UOTEJISIURUPE Io[e SAB(]
GYTFYLT  €PFE0T  SET6ST  OSTE6l  SEFEC6T  6TFCOT  ¥EFE0T TEFPOT 6€FTST  BIHFIT  SYFLOT %60
TSTZ6l  TETTEL  LZEFSL  SeT68T +teFU6L  TsFF6l 68FCTET  SBFSTT vv+sTe  LeFlel  T9+T6l %BEC
TSFO9T  FPFS6T  LEF88L  TOFELL STFL6L  OSFLIT 9PFL6l  SEFL6l  SOFIEL TY+60T  8TF96L %BLO
OEFLLT  LLTLST  TSTFO8L  6TTF6LL  6TTFEST  S6FLTT SPFLEL 8YFELL  CEFTE  TLFTOT  Pe+oll  958Q WeaD SR
PET06T ECTF6LT 61TSET «6TTFELT VFTTGLT SEF00E LTFIST VeFLLlz €TTL0E  6FFE8  6CFFiE %6'0
LFPFFIE CETT0E  SPFTIE  QET60E 6TFP6T  TPFLOE  LEFEST VvEFS6r Set0te TYHOIE 0pF5eE %t0
TZTS8T 8TF6LT 6GEFC6C  TEFOTE TEFRET 0CFY0E 6HEFLEE 6TFVET  FEFTR0E TEFS6T TVHEIE FANY
CYTLLT STFLET VEFEST OEFLOT LTFELT 6CFL6T 9EFILT  6TFYLT THFEee TrH06C HeF+¢0e 9Seq Wead SRR
8L YL 1L L9 9 09 LS 154 0s 9% t
sdnoIn x9S
UOTELSIUMIPE oLfe SAB(
LTTF6TT TET6LL 6TFLET SEFLTT E€YFUIT  69TFV9T «ILTFO9 STFLOT  LTFESL 6E€F98L  E€TTILL %60
TYFLIC  TSFLIT L8FOET  STTOIT  CTFROT  S$6FTIT €SFIPL  SEFTLL  8TFI9L  TSHLBL  TEFTLL %0
LTFTZZ 9TF98L  TPTLIT LTFROT VTFTIT  9EFS6L  €E€T60T  6TFTLT  6TFEST  1TTF6ST  §€F191 %10
C6FSIT  €TF6RI  TSFLIT §SFIIC #TFCIC  §TFLST  8TFI0T 0EF6ST  9THFVLL  PTHEIL EFGLL 9%8q WRAD SRR
CFFE0E  TPFESZ 9LTF0SE VPEFE6T O0EF66T TPFLST 9vFTIE 0TFEST  €THLSC eeF€ed  He+0Tl %60
TYFIPE  SEFOFOE  €PF6SE  LTFLOE «L8FSTE 6TFE8 61FTIE  PTFT9C CSFYST  TTFYST SEFOX %e0
TPEOIE «TEFSOE 6TFOSE PEFEST CTFE6C SEF6LT STFUIE LTFSLT  STLF¥F6L  €THSST  TeFTlE %10
TSTFETE 9TFELT CVTECEE TIvTE€8C TEFSIT 9€FCLT EFYSC TEFLST LLFVIT GTFCPT 6FF9CT 95eq Weald SR
6t 9¢ [43 6Z ST [« 81 Sl 1T L 14

UCHEBISIIPE IR S&B(]

sdnoiny p eIy

SYoam €T JOJ SWEaI0 gIOS-V(] il pajean Lsnosueinorsd sper o up vondumsuod pood I 2[qelL



“POVITIEX? JON, 'PODd 154009, (S0 D>T)0NN0S SY) WOIY JUSIIHP ApueoIulls, ('S T Usew sjuassidor anjea yoeg

OETFRLT 69IFTEE TCITFOSE €TTFPOF LYTFO8E T'ETFEEE SLITFTYE 0LTF08E STTFETE PFIT+68T S80IFLTE TOI+8¢€E %60
LSTFP8T SEFS9T O6FP9T LETFTCE SLFUST OSFIST TTFTSET vOF9¥PE €9+FTTE 8EFTST 9SHTLL T'SHEET %e0
- - - - - - - - YLFUZE TLFTST 89+18T STIFLIE %10
6STFTOE €9FL9IT 8IFFOE LOLF90F TOEFFOT TYIFO8E TLFPIT PESFIEE OLFT6C €9FTLT LBFRET TLF6LT 9S8q Weald o[elisg
VFOFPF6E 9ZF08E 6CSFSTF #HFOIC FTIF00S 66FT8F PST9Cr PEFTOSH +S+60F POF+6LE BIFTOF FI+TLE %60
CSTYSk CSFOTF PSTFOEr 9OIFOIS §FLFETS SEFEer LTHFO9 {9FCLY OFLFT0F LTTF6LE OTLF1BE §OFLSE %e0
- - - - - - - P SETLEE O66F+T8E E€FTTOF TSFIBE %10
OZTITE8E LFFOGE ECEFTTP LEFYTP SSFEBF PLFFPSE $SFOTr 9CFTHr 9CFS6E LPFLLE SCCFOLE TSFT6L 98Bq WEaD B[Ry
OC1 ST £1T 2001 90T «c0T 200 56 6 88 c8 18
sdnoiny X085
UCHERNSIUIIPE 1218 sAe(]
OFIFLST 9STFECSE $6FT0E SITFITE  ®6FS0C TLFTO0C L6FT€E TBFLTE LOTTLLE ToFI6E  SBFSIC %60
] OSTI8C TAF90E LSFE6T 9SFE8 LPFPLiz §SFS6T vLF66C BIFIET SSTFIE  LPF50e  LLFT6L %E0
m 8FLET CYFY6T TVLFE6L TOFTYT QSFO6T TBFSLT 9SFH6T S9FLTIE PEIFL9E TOLFEEE s +e8T %10
® 89FCBT GLFSOE §SFTEZ €9FE6T OS+SLT 99TE6C SECFEE TIOFE0E €I9+LTE  [S+€0E  SP+FIC  98eq Wesn I[EUIR]
.Vm F6FTIF  ®OF6OF SOFOTY £9F0TY  TSFETF THFOTF 69FLTY VOFETr LIIFSLY  SPFESP  89FISH %60
nm 98FOLE T6FTSY L8F66E S8FLO «664€SH F6+6Ty VLIFSOr TLFVFSE o6+E6F  VETOBF  0BFO6OP %0
c USTFEBE  GSTFOIF S8FFSYy LiFLlbr 69F0C¢y ¥oFTck L9F0Tr 99FL0F CLFEFF  VLFOVF LTIV %10
Wo LSFE8E  F9FOTF €SFSTP L9FLTF  TPFE8E  86HSOP +SFI6E TOFUTF 06F8Ly  C€6Feer  TSHITP  95Bq WEAD BN
8L Yi 1L L9 ¥9 09 LS £5 s 9y 154
sdnoigy xag
UCHEBNSIUIPE I13)JE SAR(]
ORFHPOE +6CIFGLE FLFTTE C€PFITE §SF68T OLTTTE LI9FLEE ®OFLTLE FoFO0OVPE To+L0E LPFTHC %60
§9FL0C 99F6TE T9FRIE C9FVIE 99FF6T §6FI8 GIIFSSE TIFVIE LBFLET FLFEBT BSFHELL %0
IFF06C THFIF9TE 96FEC0E 9EFTIE TSFI6C 0LFT6C S9FFIE PEF89T ¥OFLPT 19FLTC 8SFEHC B0
6SF99T S$8FZYC FIFI6Z 09F00E 9PF06T 6E€TO8 SSFE0E TLFT6Z 6FFF6T  SEFEST  9PFESC 958 WD Jetag
§8TLTF LSTTTF PO9FSEr 99FCey LLFTTE L8F6SE T9FSPr LOFSSh  PSFE9F E9FTCF  SI9FETE %6'0
LOFECEr €6FCLy LBFSOF LLFLVP L'SFETY 09709 TLFT6Y €TIF86F O9LFVEr «£6+105 RIFIEE %e0
OSTOZY FLFFSY GLFESE TOFSTP «LLFEEY TO9FPPr 68F06F O9FCTO E9FSEy 9SFS0F  €SF86C %10
FEFLOF 6GSTFETW VSFLOY §STFE6E TSFSLE 6€IFSSy TLFVvy 66FT6vr 96FTTr  00+8y S0IF6€C  98eq WD e
6t 9¢ [43 6T ST (44 81 9} 1T L L4
sdnorry X095

UONBISTUTIUPE 13}JB SAR(]

100

S¥o0sm €T 0] SWESD QTOS-V( Y4 pajesy A[snosueinsiad siel o) Ul wondmnsuod jep ‘I 1B



DA-5018. Analgesic cream, Repeated toxicity, Rat 101

Table IV. Hematological parameters in the rats percutaneously treated with DA-5018 creams for 13 weeks

Item Male Female
Cream base 0.1% 0.3% 0.9% Cream. base 0.1% 0.3% 0.9%
WBC(IOS/mmS) 5.4+1.9 6.612.7 7.0+3.4 7.2+2.9 45+£1.8 5.6+24 5.5+£2.0 53.8+24
Lymphocyte (%) 84.4+57 84.0£3.7 83.6--4.7 83.2+6.8 90.2+7.0 90.8+6.0 89.3+5.1 88.8+4.7
Neutrophil (%) 19.04+-4.9 17.3+6.7 16.7+£3.9 16.6+6.0 155+5.1 13.21+4.8 14.74+4.6 16.2+3.6
Eosinophil (%) 01403 0.1+0.3 0.0+0.0 0.2+04 0.1+0.3 0.1£0.3 0.0£0.0 0.0+0.0
Monocyte (%) 1.3+1.0 2.0+1.7 1.8+1.4 25x£1.2 2.0+0.8 3.2+18 24%1.3 2.0+1.6
Basophil (%) 0.0+0.0 0.0£0.0 0.0-:0.0 0.1£0.3 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
RBC (10%mm®) 8.0+£0.6 8.0+£04 82+0.4 8.0+0.5 7.6+03 7.14+1.2 7.4%0.3 74104
HB (g/dl) 15.1+0.8 15.4+0.5 15.9+05*% 15.4+4+0.6 155 0.6 14.74+2.5 15.5+0.5 153407
HT (%) 36.4+1.9 36.5+1.5 373£13 358+1.9 36.0+1.4 34.0+£55 354-+12 352415
MCV (LLB) 455+1.4 45.5+1.3 454+1.1 45.0+0.9 47.1+0.9 47.9+1.3 47.7+£1.0 47.5+1.6
MCH (pg) 18.82-0.7 19.2+0.9 19.3£0.7 19.3+0.6 203+£04 20.6+0.8 20.84+0.4 20.6+0.8
MCHC (g/dl) 424405 42.3+14 42.5+1.1 43.01£1.2 43.0+0.7 43.14+1.2 43.6+1.0 435+1.0

PLT (10*/mm’)

2473£189 25254281 23991355 26651289 22344539 203.2L£655 221.7+73.0 221.0+424

Each value represents maen=+S8.D. *Significantly different from the control (p<0.05).

Table V. Hematological parameters in the rats percutaneously treated with DA-5018 creams for 13 weeks at the end of 4-week re-

covery period

Male Female
Items
Cream base 0.3% cream base 0.3% 0.9%
WBC(10°/mm’) 13.0+5.2 83+1.6 7.94+2.0 5.1+18 44409 41403
Lymphocyte (%) 87.0+6.8 81.0+4.1 81.4%55 82.4+3.7 81.24+4.8 832472
Neutrophil (%) 21.4+6.0 19.34+35 26.6+10.3 21.0x1.6 18.0£5.6 2421+3.6
Eosinophil (%) 0.4x0.6 0.8+0.5 0.2+0.6 04+0.9 0.4+0.6 1.0£0.7
Monocyte (%) 3.0t£2.06 35%£1.9 1.6x0.6 2.8+3.1 34+1.5 22+18
Basophil (%) 0.0x£0.0 0.0+0.0 0.04-0.0 0.0+£0.0 0.0+0.0 0.0+0.0
RBC(10°/mm") 7.8+0.3 7.7£0.2 72403 6.7+0.3 6.8+0.2 6.6+0.3
HB (g/dl) 15.9+0.5 15.840.6 15.1+0.8 14.8+1.0 14.940.5 149405
HT(%) 347109 345+1.5 33.3+1.8 32.0x£1.7 33.24£1.2 32.3+1.1
MCV (1)) 44.8+1.1 44.5+1.3 462113 47.640.9 48.640.9 48.8+0.8
MCH (pg) 204104 20.4+0.7 20.9+0.7 21.9+08 21.9+0.3 22.44+0.5
MCHC (g/dl) 45.7-0.4 45.6+1.0 45.1£0.8 46.0£0.8 45.040.6* 45.9-+0.3
PLT (103/rnm3) 28221153 261.3+10.1 275.8+28.8 200.6102.1 228.216.0 244 81224

Each valuc represents maen=+S.D. *Significantly different from the conirol (p<0.05).
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Table VL. Biochemical parameters in the rats percutaneously treated with DA-5018 creams for 13 weeks

Items Male Female
Cream base 0.1% 0.3% 0.9% Cream base 0.1% 0.3% 0.9%

Albumin (g/dl) 4.3+0.4 42403 44102 4.5+0.3 4.6+05 4.8+0.4 5.110.5% 4.94+0.5
ALKP (IU/L) 60.1t+14.9 504+20.2 69.3+24.2 664+233 61.7+105 67.3+9.5 62.2+18.0 57.4427.0
ALT (QU/L) 30.8+4.2 31.4+73 34.6+6.7 27.0£8.0 46.4+272 327+182 23.8+55% 24318.4*
AST (IUL) 25014249 205.3£39.6* 155.3+54.1*% 105.5-£25.8* 211.6-47.8 183.6167.1 138.7+37.7* 122.6+33.5*
Bilirubin (mg/dl) 04102 0.4+0.2 0.4+0.2 0.4x0.2 0.5+04 0.8+1.3 0.5£0.2 0.5+0.1
Calcium (mg/dl) 9.9+0.4 9.6+0.3 9.6+0.5 9.6+0.3 12.5+2.2 11.2+1.9 11.3+1.6 10.8+1.3
Cholesterol (mg/dl) 83.4+183 794+159 76.1+10.1 93.1x136 101.3£21.0 93.0+19.1 884+16.7 8554143
Creatinine (mg/dl) 0.6+0.1 0.6+0.1 0.7+0.1 0.6+0.1 0.5+03 0.5+0.1 0.6+0.1 0.6+0.1
Glucose (mg/dl) 97.5+154 124.8+23.8* 145.7+20.8* 15534+27.2* 62.9+25.8 82.31+22.7* 88.44+94* 978+175*
Phosphorus (mg/dl)  7.5£0.6 7.84+0.9 75+1.0 6.810.5* 6.6+1.9 5.6+2.6 7.0+£1.2 6.34+1.0
Protein (g/dl) 6.6+0.3 6.54+0.2 6.5+0.4 6.81+0.2 7.3+13 8.1+0.9 7.2+0.5 6.7+0.8

_ Triglyceride (mg/dl) 160.3+42.6 134.91£61.0 142.74+50.5 172.4+101.3 100.9L£48.0 89.1+205 956323 8921284
BUN (mg/dl) 15.1+1.9 15.8+1.7 155+2.5 13.7£2.3 19.5+3.0 18.8+2.9 20.0+3.7 15.44+1.9%
Na (mmol/L) 142.0£1.5 1451+1.6 144715 143.7+14 1358+3.6 13841445 140.84+2.6 122.7+443
K (mmol/L) 4.5+0.4 4.4+0.2 45104 4.71+0.2 8.1+3.0 9.6+£4.6 6.7+0.8 5.7+2.1
Cl (mmol/L) 106,612 1059--1.3 106.8t2.6 108.1x£1.6* 103.1+2.6 1053+1.1 1045x£29 91.0+33.0
PT (sec) 11.2+£0.3 11.1+0.4 11.1+0.3 10.8+0.2*  12.0L£4.0 12.5+100 10.84+0.3 10.7+0.6
APTT (ssc) 20.2+3.3 23.3+55 22654 24.1+4.2 26.3+9.1 25.0£8.1 22.84+49 23.6+54

Each value represents maen+S.D. *Significantly different from the control (p<0.05).

Table VII. Biochemical parameters in the rats percutaneously treated with DA-5018 creams for 13 weeks at the end of 4-week re-

covery period

Items Male Female
Cream base 0.3% 0.9% Cream base 0.3% 0.9%
Albumin (g/dl) 4.6+0.3 4.6+0.2 4.4+04 5.6x0.5 54402 55+£0.3
LKP (IU/L) 68.0+28.0 73.3+15.2 68.4+£34.5 28.0+7.0 34.0+12.7 34.54+234
LT (IU/L) 31.4+8.8 33.2+6.3 37.3£55 324485 28.5+7.7 22.8+7.0
ST (TU/L) 291.74+55.1 244.6+26.8 255.1+34.3 211.1+47.3 196.4+27.0 234.1+16.2
Bilirubin (mg/dl) 0.4+0.1 0.3+£0.0 0.4+0.1 0.5+0.1 0.54+0.1 0.5+0.1
Calcium (mg/dl) 94411 87102 90+1.2 10.0+0.6 10.1+0.1 10.0£0.2
Cholesterol (mg/ 95.3+14.6 77.5+13.4 78.94+21.0 93.0£14.3 89.9-4+17.9 78.2£13.1
Creatinine (mg/dl) 0.8+£0.2 0.8+0.1 0.8-+£0.3 0.8+0.1 0.7+0.1 0.7£0.1
Glucose (mg/dl) 75.4+18.4 111.6--31.9 119.3+£29.3% 65.119.6 107.24+28.6% 105.0£21.1*
Phosphorus (mg/ 9.3+3.1 7.1+0.3 8.0£3.1 5242.6 5.5+0.6 5.0+04
Protein (g/dl) 7.1£0.6 6.8+0.3 6.8+0.6 7.3+0.6 7.2+0.1 73104
Triglyceride (mg/ 251.7+71.5 196.9+£26.5 191.3-52.5 221.5+804 216.41-88.8 198.4+25.7
BUN (mg/dl) 14.0+1.8 15.2+2.2 13.7+£2.3 18.5+1.2 16.6+1.8 17.2+2.7
Na (mmol/L}) 140.24-4.8 142.4+6.2 142.5+2.8 140.864+0.9 139.6+1.8 140.6+0.6
K (mmol/L} 53x18 39+22 5.1+0.1 4.11+0.5 4.540.2 43402
Cl (mmol/L) 96.4+6.4 80.4+45.1 102.1+2.0 103.4+4.0 104.0+1.6 104.2+1.2
PT (sec) 11.1+04 8.945.0 11.5+0.5 8.4-4.7 10.7+0.4 10.710.2
APTT (sec) 21.1+4.9 18.8£11.9 17.9+1.6 15.8+9.2 14.44+8.3 19.1+2.2

Each value represents maen-+S.D. *Significantly different from the control (p<0.05).
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DA-5018, Analgesic creamn, Repeated toxicity, Rat
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Table X. Absolute organ weights in the rats percutaneously treated with DA-5018 creams for 13 weeks

Ttems Male Female
cream base 0.1% 0.3% 0.9% cream base 0.1% 0.3% 0.9%

Brain 221+011 2224009 227+010 224%0.12 1974010 1.99+0.10 2.03+0.11 2.00+£0.08
Hypothalamus 0.024+0.00 0.0240.00 0.02+0.00 0.03+0.04 0.02+0.00 0.02+0.00 0.02£0.00 0.02:£0.00
Thyroid gland 0.03£0.01 0.03£0.02 0.02+0.01 0.03%=0.01 0.03+£0.01 0.03£0.01 0.03+:0.01 0.03+0.01
Thymus 046+0.10° 0414008 037+0.16 043+£0.08 0.30+0.07 0294007 034+0.08 032+0.05
Heart 1.65+0.13 1.70+0.12 1.794+0.15 1.79+0.23 1.0140.11 1.05+0.11 1.03+0.14 1.11+0.08
Lung 1.84+0.10 1.70+£0.20 1.80+0.17 1764020 1.20+0.09 1.29+0.15 1.381+0.24* 1.33+0.11
Liver 17.20+2.83 16.60+240 17.57+£2.20 17.69+2.68 8331094 850L£0.69 8.361£094 9.101+1.00
Spleen 0.88+0.13 0.85+0.16 0.86%+0.10 0.89+0.18 0.49+0.04 0.54+0.08 0.52+0.09 0.55+0.06
Kidney 3752028 391+040 3.99+045 3.87+041 2.05+0.19 2174015 210+025 2.181+0.16
Adrenal 0.07+0.01 0.071+0.02 0.07X£0.01 0.08£0.01 0.08+0.02 0.09+0.02 0.08+0.02 0.09+0.01
Testes/Ovary 349+0.16 3.29+0.35 3.40+057 3.49+042 0.154+0.03 0.15£0.02 0.16+0.02 0.16+0.03
Seminal vesicle/Vagina 1.76+£0.36 1.67£0.36 1.84+037 156+0.21 0.62+0.16 0.6240.18 0.694+0.16 0.71+0.18
Prostate gland 1.05£038 0.99+0.52 1.03+0.32 1.08+0.45 - - - -

Each value represents maen = S.D. *Significantly different from the control (p<0.05).

Table XI. Absolute organ weights in the rats percutaneously treated with DA-5018 creams for 13 weeks at the end of 4-week re-

covery period

Ytem Male Female
cream base 0.3% 0.9% cream base 0.3% 0.9%

Brain 2.301+0.07 2.30+0.17 2.29--0.03 2.06+£0.10 2.04+0.08 1.98£0.03
Hypothalamus 0.021:0.00 0.02+0.00 0.03=0.04 0.02--0.01 0.02+0.00 0.02+0.00
Thyroid gland 0.03+0.01 0.03+0.02 0.03+0.02 0.03+£0.01 0.03x£0.01 0.0310.01
Thymus 0.31£0.21 0.49%0.13 0.40x0.16 0.3040.07 0.41+0.11 0.32+0.05
Heart 1.70£0.12 1.934+0.07* 1.78+0.23 1.00+0.07 1.12£0.10* 1.03£0.04
Lung 1.97+0.23 2.42+40.90 1.97+£0.30 1.29+0.18 1.35+0.07 1.254+0.13
Liver 20.13+2.12 19.34+2.14 18.10--4.65 8.50+1.00 8.75+144 8.121£0.63
Spleen 0.93+0.12 0.89+0.46 0.89£0.10 0.55+0.05 0.55+0.02 0.574+0.02
Kidney 3.82+0.30 4.171£0.84 3.72+0.32 2.02+0.14 2.04-£0.15 2.14+0.21
Adrenal 0.244£0.36 0.07+0.02 0.08+0.02 0.09+0.02 0.08+0.02 0.09+0.01
Testes/Ovary 3.421+0.21 3.60-+0.27 3.48+0.54 0.14+0.03 0.14£0.02 0.14+0.02
Seminal vesicle/Vagina 1.56+0.52 1.891+0.52 1.96+0.23 0.83-+£0.22 0.58+0.18 0.56+0.15*
Prostate gland 1.05+0.63 1.46+0.63 1.07£0.45 - - -

Each value represents maen £ 8.D. *Significantly different from the control (p<0.05).
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DA-5018. Analgesic cream, Repeated toxicity, Rat

Table XJI. Relative organ weights in the rats percutaneously treated with DA-5018 creams for 13 weeks

105

ltems Male Female
cream base 0.1% 0.3% 0.9% cream base 0.1% 0.3% 0.9%

Brain 3.81+046 4.03+037 3.85X£0.30 3.93+0.07 6.52+0.63 6.50+0.58 6.66+0.82 6.40+0.54
Hypothalamus 0.03+0.01 0.03£0.00 0.03+0.01 0.05£0.07 0.07-£0.01 0.05+0.01* 0.05+£0.01 0.06--0.01
Thyroid gland 0.05+0.02 0.05£0.03 0.04+0.02 0.05+0.02 0.08+0.03 0.05+0.05 0.06+0.04 0.08+0.03
Thymus 0.79+0.15 0.74+0.13 0.63+0.27 0.76:0.14 0984020 0931021 1.08+0.17 1.034+0.15
Heart 2.83+0.20 3.07+£0.29% 3.03+0.26 3.1240.26* 3.344+0.28 3441038 3.36+0.33 3.53+0.30
Lung 3.16+0.21 3.07+£031 3.04+£028 3.07+0.22 398+037 421+0.60 4.53+1.11 4244038
Liver 20274322 29831229 29584253 30.81+296 27.37x£1.97 27.66+1.88 27.16+1.57 28.98+2.16
Spleen 1.51+£022 154034 1.45+016 1.56+0.31 1.62£0.16 1.74+025 1.68+0.28 1.77+£0.25
Kidney 6.45+0.70 7.07x0.69 6.75+082 6.77£0.59 6.771-068 7.084+0.25 6.83+0.44 6.971052
Adrenal 0.124+0.02 0.1240.03 0.13+0.02 0.14+0.02*% 0.284+-0.06 0.2840.07 0.26+0.08 0.27X£0.03
Testes/Ovary 5.99+040 6.01+1.04 574+098 6.11+0.73 0.50-0.09 0.48+0.06 0.5210.09 0.52+0.11
Seminal vesicle/Vagina 3.07£0.83 3.05+0.79 3124064 2744036 0441028 0.5440.25 040+030 0.49+034
Prostate gland 1.78+0.62 1.80+0.96 1.73+0.51 1.86+0.72 - - - -

Each value represents maen+8.D. (Relative organ weight=(organ weight/body weight) > 1000)
*Significantly different from the control (p<0.05).

Table XIII. Relative organ weights in the rats percutaneously treated with DA-5018 creams for 13 weeks at the end of 4-week re-

covery period

Items Male Female
cream base 0.3% 0.9% cream base 0.3% 0.9%

Brain 3.80x0.16 3.99+0.31 3.98+0.54 6.53+0.55 6.16+0.99 6.14+0.29
Hypothalamus 0.03+0.01 0.034+0.01 0.05+£0.07 0.07£0.03 0.05£0.01 -0.0540.01
Thyroid gland 0.05+0.01 0.05+0.03 0.04%0.03 0.08-++0.01 0.06-+0.04 0.08+0.02
Thymus 0.534+0.36 0.84£0.18 0.67£0.22 0.95+0.21 1.21+0.23 0.99+0.12
Heart 2.80+0.29 3.38+0.01 3.08£0.55 3.15+0.13 3.3440.14 3.184+0.19
Lung 326048 4.41-£2.36 3.394-0.51 4.09£0.60 4.06+0.39 3.87+0.25
Liver 33.18+3.57 34.09+7.96 30.61L£3.66 26.85--2.18 25.99+2.23 25.17+2.53
Spleen 1.54+0.21 1.62+0.93 1.55+0.32 1.74%0.17 1.66+0.18 1.754-0.04
Kidney 6.30+0.60 7.4412.58 6.40L0.33 6.38+0.23 6.11+0.49 6.62+0.61
Adrenal 0.40+0.60 0.12£0.05 0.1420.03 0.284+0.05 0.25+0.08 0.27+0.05
Testes/Ovary 5.63+0.33 6.2410.39 6.06+1.31 0.44+0.08 0.43+0.09 0.45£0.06
Seminal vesicle/Vagina 257£0.82 3.24+0.78 3.40+0.56 0.43+£0.37 0.74+£0.20 0.53+0.29
Prostate gland 1.75+1.09 2.68+1.58 1.80£0.59 - -

Each value represents maen+S.D. (Relative organ weight=(organ weight/body weight)x 1000)
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Table XIV. Histopathological findings in the rats treated with DA-5018 creams for 13 weeks

DA-5018 cream

Organs and Findings Groups Cream base 0.1% 0.3% 0.9%
Sex M F M F M F M F
Skin (10) (10) (10) (10) (10) (10) o (10}
Very slight dermal edema 0 0 0 0 0 0 0 1
Brain (10) (10) (1)) 0 ()] ()] (10) 10)
Within normal limits 10 10 0 0 0 0 10 10
Eye (10) (10) (0) O © ) (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Lung am (10) 10) a0 (10) (10) (0] 10)
Mild congestion 3 2 1 2 2 0 1 3
Focal hemorrhage 0 0 1 0 0 1 0 1
Trachea oln)} (10) ()] (0) 0y (1)] (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Thyroid gland (10) 10) (1)} (0) (1)} 0) (10) 10
Within normal limits 10 10 0 0 0 0 10 10
Salivary gland (10) 10) (U] © (1)) ()] (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Heart 10 (10$) ) ()] (V)] {0) (10) 10
Within normal limits 10 10 0 0 0 0 10 10
Thymus (10 () (0) 0) 10y (10) (10) (10)
Mild congestion 1 0 0 0 0 0 1 0
Slight hemorrhage 0 0 0 0 0 0 1 1
Liver (10) (10) §10)] (10) (10) 10) (10) (10)
Mild hydropic degeneration 0 1 0 1 1 0 2 1
Slight fatty change 1 0 0 0 2 1 1 1
Gastrointestinal tract 1)} (10) (V)] () (0) 0) 10 10)
Within normal limits 10 10 0 0 0 0 10 10
Spleen a0 (10) © (V)] (1)) 0) am 10)
Within normal limits 10 10 0 0 0 0 10 10
Kidney 10) (10) (10) a0 (10) (10) aom (10)
Focal cyst 0 0 0 0 0 0 1 0
Focal cell infiltration 0 0 0 0 0 0 1 0
Focal congestion 2 1 1 0 1 1 3 2
Adrenal gland 10 (10) 0 ()] (0) 0) (010)] (10)
Within normal limits 10 10 0 0 0 0 10 10
Urinary bladder (10) 10) (0) 0) (V)] ()] (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Testes (10) () © O © ) (10) (0
‘Within normal limits 10 0 0 0 0 0 10 0
Seminal vesicle 10) (0 0) ()] ()] 0 Qo ()]
Within normal limits 10 0 0 0 0 0 10 0
Prostate (§10)] (0) (1)) 0 (1)) (V)] 10 (V)]
Within normal limits 10 0 0 0 0 0 10 0
Ovary © (10) 0) ©) ©) © ©) (10)
Within normal limits 0 10 0 0 0 0 0 10
Uterus © (10) © © O ©) © 10)
Within normal limits 0 10 0 0 0 0 0 10
Bone marrow(Sternum) 10 (10) ()] (0 () © (10 (10)
Within normal limits 10 10 0 0 0 0 10 10

Code: ( )=Number of animals examined. M: male, F: female.



DA-5018, Analgesic cream, Repeated toxicity, Rat 107

Table XV. Histopathological findings in the rats treated with DA-5018 creams for 13 weeks at the end of 4-week recovery period
DA-5018 cream

Organs and Groups Cream base
Findings 0.3% 0.9%

Sex M F M F M F
Skin ) ) ©) © ®) 5)
Within normal limits 5 5 0 0 5 5
Brain ® ®) © © ®) o
Within normal limits 5 5 0 0 5 5
Eye ©) ©) ©) © ®) )
Within normal limits 5 5 0 0 5 5
Lung &) ®) ®) ®) ® )
Mild congestion 1 0 1 1 0 1
Trachea ) ()] (0) (0) %) ®)
Within normal limits 5 5 0 0 5 5
Thyroid gland (3 ) ) 0) (3) )
Within normal limits 5 5 0 0 5 5
Salivary gland 5) ®) 0) (0) 5 5)
Within normal limits 5 5 0 0 5 5
Heart ®) ) © © 6) 5)
Within normal limits 5 5 0 0 5 5
Thymus ©) ) © ) ®) ®)
Within normal limits 5 5 0 0 5 5
Liver 5) ®) ©) ©) 3) 5)
Within normal limits 5 5 0 0 5 5
Pheriacini necrosis 0 0 1 0 0 ) 0
Gastrointestinal tract ) ) (0) (0) ®) %)
Within normal limits 5 5 0 0 5 5
Spleen ®) ) © © ® ©)
Within normal limits 5 5 0 0 5 5
Focal necrosis 0 0 1° 0 0 0
Kidney ©) ©) ©) ©) ®) )
Focal congestion 0 1 1 0 1 0
Dilatation of ducts 0 0 1" 0 0 0
Adrenal gland 3) () 0) (1)) ® 3
Within normal limits 5 5 0 0 5 5
Urinary bladder %) (5) (1) (0) 3 )
Within normal limits 5 5 . 0 0 5 5
Testis ®) © (0) © ©) ©
Within normal limits 5 0 0 0 5 0
Serninal vesicle ® (1)) ) (0) ®) 0)
Within normal limits 5 0 0 0 5 0
Prostate ®) (1)} ') 0 3) (0
Within normal limits 5 0 0 0 5 0
Ovary © ) © © © )
Within normal limits 0 5 0 0 0 5
Uterus ©) ) ©) ©) © ©)
Within normal limits 0 5 0 0 0 5
Bone marrow(Sternum) ) ®) (®) 0) ® )
Within normal limits 5 5 0 . 0 5 5

Code: ( )=Number of animals examined. M: male, F: female. “dead animal during the dosing period.
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