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Abstract — 4-week repeated dose toxicity of DA-5018, a new capsaicin analogue analgesic agent, was
examined in SD rats at dosage levels of 0, 0.4, 2, 10 and 50 mg/kg/day. DA-5018 was administered orally to 17
males and 17 females per group at doses of 0, 10 and 50 mg/kg and to 12 males and 12 females per group at
doses of 0.4 and 2 mg/kg. After the administration period, 5 males and 5 females at the 0, 10 and 50 mg/kg
were placed on withdrawal for 2 weeks. Treatment-related clinical signs were observed at 10 and 50 mg/kg.
Clinical signs observed immediately after the administration of DA-5018 were grooming, sedation or depression,
lacrimation, ataxia, reddening of exiremities and ears, ventral or lateral recumbency, respiratory distress,
cyanosis and convulsion. Delayed-type clinical signs including focal scabbing and depilation around nose were
also observed 1 or 2 weeks after the start of administration of DA-5018. Only at the 50 mg/kg group, corneal
opacities, reduced body weight gain (male) and death (male 6/17, female 3/17) were noted. In blood
biochemical analysis, serum levels of glucose and triglyceride decreased at 10 and 50 mg/kg. In hematological
examination, there were increases in the number of red blood cell, hemoglobin content and percent of
hematocrit at 10 and 50 mg/kg. Pulmonary enlargement and hemorrhagic spot, focal scabbing and depilation
around nose and comeal opacities were seen at the necropsy of the animals died during the dosing of DA-5018
50 mg/kg. Focal scabbing and depilation around nose were observed in the animals terminally necropsied at
doses of 10 and 50 mg/kg. Histopathological examination revealed pulmonary hemorrhage, focal necrosis in the
scabbed area, comeal necrosis, fibrosis and neovasculization in the stroma. At 0.4 and 2 mg/kg, there were no
significant toxic changes attributable to the administration of IDA-5018. In conclusion, targel organs following to
4-week repeated dose of DA-5018 in the rat were determined to be lung, skin and eyes. Definite toxic dose and
no-observed-adverse-effect-level (NOAEL) were estimated to be 50 and 2 mg/kg/day, respectively.

Keywords[ ] DA-5018, non-narcotic analgesic agent, repeated toxicity, rat
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2 ol3] EE(genus capsicum)2] IFol|A EalF, 55
Ao 2% vanillyl amide 8% 4 (8-methyl-N-vanillyl-6-non-
enamide)e| Th(Holzer, 1991). Capsaicin- Jancso?} 22
2 e sk o RS Bl o "R 4%
o AT AHEel olstod Eeisaba 47, otelebd 4 o
A% $he) substance P} A%]e] LEhie
Sa3%E 4% Amad ole /Fsye] AT}
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4 Wl AAlHQ) AB8AZE oF] AHEHA E3l3 gl
cHSurh2} Lee, 1995; Rebecca?l Frank, 1992; Holzer,
1991; Maggi, 1991; Lynn, 1990; Monsereenusom 5, 1982).
Iz EFo GenDermAlol)A] TAEF-L T A|(Zos-
trix®-HP)2 7|ks}od postherpetic neuralgia, diabetic neu-
ropathy, arthritis, psoriasis T-¢] X|gef At&slz glth
(Watson 5, 1993; Charles &, 1993; Tandan &, 1992;
Donofrio, 1991; Deal 5, 1991). 2ZA|4l, o] AA| =& =
FF z7)el 297 buming pain), 37 ¥ (sensation)z}
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X o] £35l7| w|Fel(Basha2} Whitehouse, 1991)
1o Balag 77 4 9)E capsaicin o]

7} A g)= A 9l cb(Janusz 5, 1993; Park &, 1995).

DA-SO18(N-{3—(3,4—D1mcthylphenyl)propyl}—4-(2-
aminoethoxy)-3-methoxy phenyl acetamide). S0} 2k(F)
A-TA Oﬂ/ﬂ postherpetic neuralgia, diabetic neuropathy, arth-
ritis £& A= 0 2 s}o] o 7F) 2 EA|Z capsaicin -§
EAelct Ax|7}A] DA-5018L ofe]7}A] FEAHZ e
A 7] AEA ot g A FEEE elglen,
ojEd o] HAE R e v] mlefde|u] W)l = ]|
o= 2R 2 b} BAZw A x 289l capsaicindl] H]
aled oFgl Z o7 HrkA T 9lo] MER ZEA 2 Y
o] 7|HEE EAo|thLee 5, 1994). ¥ A1H-L DA-5018
2) tAA Hrle] d# o F DA-5018L o AL 43
ZF itE2e] 312w WEsb =g BAESA 2 1 3B A
+

kel $1sto] AA AL,

Ay

B2 }\]a'—l o __]o]:xz: 1::0] 5*1*12‘_47]#'(‘5,"‘?\;}173_01}3_0"1?
Q, 1994)0]] Z3}e] A shede),

AlEE3

A1%E21¢] DA-5018¢] Lot No.= DA-5018-KR-002 ]3]
S X 4079 Gabd B2 W] Rabe]gir). A]E
3> YARGs o, Al Hugekre wxdd
oA FAERS 2 S5l DA 3 M sle] AREsled)
AESE 2 AsaEd

5521 2] SPF Sprague-DawleyZ] #l= <} - = Z+ 90=}z]
& Charles River JapanALE ¥E| F3le] 15U7F AT
AuellA] Ao 9@ 3AEE g 675 Y 2L AlH
ARgEidth. A eEa 8|2 Y A7 REL 2R
23£2C, F5 55+15%, 75 15-208] /X 7k, 29 A7k
12A]7H07:00~19:00)2] =71 .2 /-]t ch. Eo-i-r] T4
< Yo g FEFlRde|EX] ALSAFAbe)| FEAH A7) 7kl
= Ale|AE Svte]d, AlQ7] gl 3uke] g Zbzh gk -
g gelste] 4319dc) Alse =g AR 9k
BIFFEAIALYE, e AYAETE g 2RA
HA AT
Fo{2e| My

DA-50189) Foizk dAL A=A 5
o) 7|2AIEE a2 sl TS o] Hats]
E o4 50.0 mgkg/day-& #H4%Re 25k o]} Fu
152 10.0, 2.0 & 0.4 mgkg/daye 2 AAslgon, as
2 AREEAQ FAESF FoiTeR AAsia
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Table I. Experimental design for 4-week repeated toxicity
study in rats orally administered with DA-5018.

No. of animals sacrificed
At the end of At the end of

Dose
Group  (mg/kg/

day) dosage period recovery period
Male Female Male Female
Control -(D.W.) 12 12 5 5
04 12 12 0 0
2.0 12 12 0 0
DASUIE 150 12 12 5 5
50.0 12 12 5 5
AlgEe 74

Al g 7-2] 2412 Table I} 2ot A A 3 A8 5 4
33 FEL AdEle] 2 Tk Al HaAsE TdEA
T Ee2]sle], DASO18 47l FoATH FAMEEFS FoAT
3| & ZFP3led B SAFLR TSt 2 Fo
T2 AR EESE hEF T DA-5018 50.0, 10.0 mg/kg/
1:0:] E_A-]/q@%_ 12\:].34 vl 3‘:]1/\ %J.EL
selE)z oF - & 7-}7L 179} d o2 FAdsledew, DA-
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120ke] 2 qF - & 7bzt 120ke) g o2 A slgiTh
Fo{uHY, F0{7|2H U 77|12t

FRRE QAL dAARF shil AT Fol2
Y=g Eo)E o] Rste] FAH R 19 13 457H(28Y)
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FAAIE R S0] L TAZ o] Lele] bt Walslal
Abe} ¥ 231 A ZH(prothrombin time, PT) &4 o o]-2-5}%]
o} BeabE Aol HYT(WBC), BETREC), 24
Zx(Hb), H|vhE =] EXHY), AFET$HMCY), FFE
T8 A 4F(MCH), 57878 W 25 E(MCHC) 5o 3}
of YFAEEA7|(Minos Vet, ABX)E o]-4519] S43}51
Lu, PTE A58 A7HEA 7] (Antomated Coagulation
Laboratory, Instrumentation Laboratory)yg ©]-&5}ed =323}
A% U, AT e o) okl Gt &
ol Tol| ZEhsle] AFAZ] % 0.5% Modified Giemsa <34 A
ol (Sigma)2.2. 50-r71 o Majed BsHAT]7 (X 400) 22 ©

T Yel e HANT WLT BA5E Foholrt
ERNELSEN
LARANNE S5ke] AAT WY PP AL $3

A7l & AL Feiold EAARRAGANE Al
ARV A A o AR EA 7| (Spectrum, Abbott)s
©]8-5}o] alanine transferase(ALT, Transamination-LDH®),
aspartate transaminase(AST, Transamination-MDH- LDH%),
albumin(Brom Cresol Green®]), alkaline phosphatase(ALP,
pNPP hydrolysisH), total bilirubin(Evelyn-Malloy®), glucose
(Hexokinase®3), total protein(Biuret*d), urea(BUN, Urease
#l), cholesterol(f.4:=1), creatinine(Jaffe®), calcium(OCPC
1), lactate dehydrogenase(LDH, Optimized UVH]), inor-
ganic phosphorous(Molybdate =), triglyceride(Enzymatic-
GPOW), Na(Electrode®), Cl(Electrodet), K(Electrode'd)
S 243t

Ta“% =
EHAH AL

2Ar|7t 22F 7 29 ¢4 RE FES
metabolic cageel] Folu]4] Ez]a-gsle] AL

>~r3i
LT

U;V‘.:,l—o}n

4 28] 16A17F F-F AxdtAdct. # 577 F8A
Z, DA-5018 10.0, 50.0 mg/kg/day So3F2] oF - &= BE
TEE Fdg s Axsigch AAE ko Al
@3 wEkg HEA F nAAREA Y A (multistix, Ames)
£ A}&-3}o] pH, w4 (protein), urobilinogen, bilirubin, 5%
wHglucose), 712 A (ketone body), 2 (blood), A} el
Fetel FAslgel. Brbes mRAEAIREAY] Bl 9
&) HAs}e] 2, urobilinogen <2, 2, 4, 8 Ehrlich units/
dL-& Z+7E -, +, ++, +++ 502 7| EAE <5, 5-15, 40, 80,
160 mg/dL-& ZH7F -, £, +, ++ +++ 502, FLETE
<100, 100, 250, 500, 1000 mg/dL-& Ztzt -, =+, +, ++, +++
T2 gAsdh FFAALE A FAFE F 4%
ZF €2 2L A 10% 34 22 1A4F}
avl. zAg FEE o} Z23LAd(10% formic acid in
10% formalin)el] go] B3| Al g}, @3] gt RS dj2ata)

el dsle] WA Aakg dAske e A
/\]-73 T} s12Eke)|A] Wiwe] QIAIHW FLkFR] Eoluk

it B o

o2 B2g AR sk

AN
Fol71Zk 2 87|17t 285 7 79 SEE etherE v}
AAA 4B NFFE GAH 0T BT AT A
ALzt AYF AN T2 s FAE 24
stod A7kt Zh AAA7 o Hal SAAFAE sk 4
zre] W [, 7158 F o, HskeA|, AR, s, v
A, 2, AR, 3L ARA, FA, waA, Ak, S8,
gk, A A 58 FHEAS EREe 4 A
o] AdFeks At on, ASo] W ARFEFE 4t
Zslich. A9717H% ]/‘}?} °ﬂ st TR

-

01

Ha|xa st A A

e SAT ek FF, 4, 24, 9, A
A, QT 59 A7) S 10% A Z 2L 150]4F THA

A
71 Te Eabdel whHe Ad AL AzEge
hematoxylin-eosin %3 44 /‘“—c’” g F Bk o g yejxa]
A 74/‘] 5 AA s eﬂ.ﬂ—%’%‘ﬂ’z ArbeE dzTs
el tjste] AAstelen], wgakaelA o] vt

EJrLH"c A7)l A= o %ﬂo}ﬂ_"ﬂ a5 e s
A AALE A sk

SAHEHEY

£ Agel|x] oAl Atz W FAEHH 42 Bart-
lett test 5 H-AHA2] S Al Als}e]
AR o2 FAXAAS helod, AR EAMEA
Hell A 28k 79 Scheffery o2 vhEn|wE AA st
HAZAA 9] 9] EAxE]= SAS(Statistical Analysis System)
TAZZ g o]-&3kdrt

-
e

SRAN A5 dd

Az}

HAES

/‘lf‘ﬂ%ﬂ-ﬁ —‘?—04717}%— DA-5018 50.0 mg/kg F-of ol A

Z= 247} 3uta] 2 gule]r) o AFSbsith DA-5018 10.0

mg/kg o]} FoiFel M ¢ - 7 BF Fo{7|7t5 387
Zbs AR 58 B A gioh(Table IN).
US4

AP EA Fojol 9w dubsAto Ry bR RoIAE
w3 FAAA AN Adgez Juy a2, A
9 2R g ok Se] Tk

FAA FHZE < - 4 ZF DA-5018 50.0 mgke
of Foll ] pEFo]F ok 308 S AR H LA, Al
&, head flickling, B34z, B¢}, %, +F, &5,
73#, sedation 2-& depression 5] £4fo] A A1F 7] 7kl
Ax FAF Gt DA-5018 10.0 mgkg Fo el M 4
AN Hxr} ofetA #2=9 e, DA-5018 2.0
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Table II. Mortalities in rats treated with DA-5018

Won Bae Kim et al.

Number of dead animals

Dose

Group( mg/kg) Sex Days after administration Total
1 23456 7 8 910111213 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
| Comoy M 00 000000000000000000000000000 0017
oM%Y F 0 000 0 0000 000GCO0O0O00O0O0O0O0O0O0O0O0O0IO0O000 0 017
5, g4 M 000000000000000000000000O000O00O000 0012
“ F 000000000O0O0O0GOOOO0OOOGOO0OO0OO0O0OO0O0O0O0 0 0 012
5 .o M 00000000000000000000000000000 00/
Y F 00000000O0O0O0O0O0OO0OOOOOO0IO0O0O00 00000 0 012
4 100 M000000000000000000000000000000 017
Y F 0 000000000000000000O0L0000L00L00L00 017
s s90 M 100001001100100100000000000000 617
Y F 0. 0000000000000000O00O0100000T1100 0317
mg/kg o5 FATANAE ¢ 5 TF AQEY KAHF 500 -
o1 dAsAke B A ik (Grams)
2, o, 2 AR B AL oy A oA 5 450 |
2o 72 DA-S018 50.0 mgkg S FellAl CFEE C/O/:/D
1555 2] (6% 1e0], 1403 8efl, 16924] o] % 104]) £ 400 - o
43, 100mghe FATANAEL oF 275 Fe1647) v
1ef], 22 5] 3¢f], 27 A o] F 5o)) FA=| gl oA, F B2 330
2474 A4=9ek, M £89) 7%l DAS0IS ol
50.0 mg/kg FoiTolA oF 1FF Hel(6dx] 1], 13U )
ol & 5 = O Contral
59|, 1694 9o, 2297 ©]3 109])), 10.0 mg/kg Foi ol 250 ® DA-5018 0.4me/kg
A 23 HE (144 7] 204]) vl 2wyt o - 2 v DA-5018 2.0mg/ kg
o DA-5018 10. /]
5 2.0 mgkgolet Fod oA 919 Fopo] AAHA o 260 T DA-9018 50.0me/ke
ofch. ¥4, ok} g WM e g zhehEel ob T EE, [
BE A = QrE = Q 5 M akglel = 150 L ! . ! ! 1 L
AX Tl e 4 5% FE WAFNEH, 9 7 14 21 28 35 42 48

DA-5018 50.0 mg/kg FF2] A% 71 ZEq &= 159
A o] F BE|(15d4 14, 2035 2], 2225 40|, 26 ]|
o] F- 3¢)) vpEhder, 93l FEw 18UA] o] F¢
(1845 1o, 2097 o] F 4o|) FUZAbo] Fse] dF
2o FAla) A 8B 7k7kA] Kl2E 9ok DA-5018 10.0

me/kg 013} FATANE F - 4 RE FEelA) 7
28 e BLAA Yok 29 AYo170E B 2

Azako 2= ol7) 20 mgkg oA FodTi) 47 0.4 mg/
kg F17-e] dF TEolM TFH SYo)E(dark mater-
jals around the eyes)o] ¥ gl o} FE7|7E Fol] LT
&A= Aot
A=t

AH71ZE AFE SA4Y 49, $7FEL DA-5018
50.0 mgkg FALNA R 4QF HE) B)2ETH ¥]
Ashed F2) el = (p<0.05) A=Y A& viehde] A
#7)7t 2R AR 245900, DA-5018 10.0 mekg =
ol 2] Ao EA sk HolAL oFEEe] 49 T
1790 o) A3 2ol Aint Aol o o] F e = AF

Day=s after administration

Fig. 1. Body weight changes of male rats orally administered
with DA-5018 for 4 weeks.

=g

2717} AARE ARTE wdch 5371205
AFAAE S22 500 mgkg FAT A% hzEw v
slo] Apolg melx Wskort, A¥71HE S5 Ao

ol HEAHE EE2 57 1vlejube) glgong E4

& el g #o9Y F= gt DA-5018 10.0 mgkg F
0%44 Aelle Tt vt FATEA °W°‘ =
227107} R 2E gt 319, 4HFEEL S
B.E\::FLO]]/(-] =oky |7} & 3| E77e Oj2Ey) H]_u_‘o]—cq
Frej Aol AEFushs TEE A FghohFig 1, 2).
ALEAF = EJ STE
AbB A} H =R DA-5018 50.0 mgkg Fo3w2] A9 A%

EAAE %—rfﬂ NAF 25:7R], A EEAE 157}
2 EAERA felAdole Aot HEEg oy gk
< el gojr), 8 27)7k8 238t 2 o] el o
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235k vlmsiel fopdale Wske B9 daleh DA wlsle] ol ali ke B lgtelTale )

5018 10.0 mg/kg |5} SFTelMe o - & BT Tl T Sdnakol QlolAi d EERo| AL oFEY Bojdt
2104 = 24917 &35t A3}el|A] 24zt DA-5018 2.0 % 10.0

. mg/kg 014 FAT A EAHH F24E Holo} 2}
(Grams) o3 §E7|7kel 384H] 43 QF—]—O?IK'}E 10.0 mg/kg

AL %1»1:«4_@ 7t ot B Y ppRe ¢
ek W, 43 FES AsAe E-E— Lol NG

il M 7r3} 387748 Fsle] dl2TFe) v]wdled FAdgle 3
317} = A edgfei(Table IV).
oknfEtE 2IAL

A 71745 Feate k-2 DA-5018 50.0 mgkg T
A7 o - & FEA o 2575 FE(3F 18UA o] F

200 -

® Dao51n 0.4me/ig S 1597 o|F) ZuhEete] BAso] 38717 F2A

50 ME 77 A He). GPREE el A0 BA e

O DA-5018 50.0mg/kg o, &7]oe eFFEAR A x FuwAe] ulgo] L}

efut obztate] 2Rl A Wslelhs Z2-EEe) okhE

0 ; ” 211 ;s 3|5 a,lz jg 2w AZre] AR o] Hk-e] =A EEIAG §

Days after administration ZEgon dENH o= Atgae] AaA Halshd

Fig. 2. Body weight changes of female rats orally adminis- A RE, obEE, Zheaale] ckARE E ¢l DA-5018

tered with DA-5018 for 4 weeks.

Table III. Food consumptions (g/animal/day) in rats orally administered with DA-5018 for 4 weeks

Dose Days after administration
(mg/kg) 3 7 10 14 17 21 24 28 31° 35 38°

Control 21.9+4.6 232+4.0 27.0+13 28.8+1.7 27.8+2.7 26.1£22 275-+34 240£3.9 264438 30.1+2.0 32.6+£0.1
04 257+07 255£2.6 278427 262L£2.6 283439 248+25 276413 22.2+3.5
M 20 240+09 231£1.5 2722406 274L£1.6 289+3.1 223+24 258114 242102
10.0 21826 23.0£1.8 274413 246+21 262114 256424 262115 25.0+1.8 244£05 268+18 293+1.1
50.0 15.8+1.8* 21.0+5.1 23.913.6* 23.64+3.0* 26.9+2.6 26.6-2.8 27.5+1.5 256+39 250 29.0 28.0*
Comirol 17.14+1.6 152+1.6 18.1+0.8 16.8+2.0 17.7£1.9 152+19 18.0£04 159+13 144+1.6 169306 20.0+2.38
04 171X£1.0 152+11 199+23 179-+1.1 193£2.0 158113 16.7£3.0 17.8L3.6
F 2.0 171£1.7 13.8%+19 17.4£1.0 158421 19.0+22 165+1.9 17.0+£2.1 162+£2.2
100 16.4=+1.2 149+0.7 16.7+£0.7 163x£1.3 16.6+15 174%£1.0 18.0+1.3 151+1.5 139+1.2 172402 21.2%0.2
500 12.9+3.8*12.8£2.0* 19.0+2.2 187£1.0 19.1+1.0 188+59 188427 14.7+29 120 14.7* 113

Each value represents mean+ S.D. *Significantally different from the control (p<0.05). “Recovery period.

Sex

Table IV. Water consumptions (ml/animal/day) in rats orally administered with DA-5018 for 4 weeks

Dose Dayvs after administration
(mg/kg) 3 7 10 14 17 21 24 28 31 35° 38

Control 34.242.6 32.84 8.235.6+11.4 40.84 4.3 38.6+6.0 37.1L 9.5 3574104 35.6F 4.8 38.8+ 1.8 31.3+8.8 32.610.1
04 333+7.6 379+16536.2+ 9.7 34.6L 9.5 39.6+23.4 354% 6.5 384+ 45 3331+ 71
M 20 325499 296+ 89363+ 4.6 49.6+ 2.9 49.6+10.7 39.24+ 2.2* 429+ 35 409+ 59
10,0 322486 40.1% 5.642.0+ 3.3 38512135422+ 7.1 4334 3.8%46.3+ 4.7¥43.6x 2.7 3251177 41.7+4.7 47.9140.6*
50.0 30.84+3.1 32.9413.341.8+13.0 47.84 9.5 454-+16.9 49.0£11.7#50.4+ 8.0*51.9%& 9.4* 450 60.0 50.0
Control 25.7+12.9 29.247.9 264+29 287%£3.1 287+ 55 263x£8.2 263452 257+£3.0 19.2+1.2 25.0+0.0 304430
0.4 233+ 98 304£93 202+65 30.01+4.9 292+ 52 246134 275+40 27.6%86
F 20 229+ 50 229485 288+3.7 254+8737.1+10.0 309%£67 275+9.7 292152
10.0 23.2L 7.9 28.8+51 281x4.5 30.04+64 350+ 7.0 331+37 322435 264442 234+ 4.7 28.8+8.8 36.7494
50.0 31.1L135 284448 342£8.1 31422 329+£151 262489 331£6.8 27.1+6.8 18.3 21.7 20.0

Sex

Each value represents maen4-S.D. *Significantally different from the control (p<0.05). “Recovery period.
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Table V. Hematological changes in male rats orally administered with DA-5018 for 4 weeks

Jtem Control 0.4 2.0 10.0 50.0
n=12 n=12 n=12 n=12 n=10
WBC 7.1+24 8.4%1.6 8.7+18 8.62.6 6.9+2.8
Lymphocyte 90.3+3.1 86.0+6.2 89.4+2.9 89.1+3.5 87.4+6.9
Neutrophil 92+2.8 13.61+5.9 10.1+3.3 10.6X£3.5 11.8+7.0
Eosinophil 02104 0.2-£0.4 0.3£0.6 0.2-0.4 0.4+0.8
Moncoyte 02+0.4 0.1+03 0.1£03 0.1+03 0.1+0.3
Basophil 02+04 0.1+0.3 02404 0.1+0.3 0.3+0.5
RBC 6.9+£0.3 6.6+-0.3 6.5+05 7.6+0.4% 7.6+£0.8*
HB 12.94+0.6 12.8£04 12.8+0.9 14.110.7* 13.9+1.3*
HT 389+1.5 395+1.2 39.6+2.6 42.3+1.9* 42.1+3.6*
MCV 56.3%£1.3 54.9+41.2*% 552+15 55.4+1.4 55.7+1.7
MCH 185207 18.2+0.6 18.34+0.7 18.4-+-0.6 18.3+0.5
MCHC 33.0£0.7 33.1+0.6 33.2+£06 33.2+05 329403
PLT 841.8+143.0 805.7+£43.2 800.4+143.6 835.0+80.4 843.84+60.5
Each value represents maen4 S.D. *Significantally different from the control (p<0.05).
Table VI. Hematological changes in female rats orally administered with DA-5018 for 4 weeks
Ttemn Control 04 2.0 10.0 50.0
n=12 n=12 n=12 n=12 n-10
WBC 7.0+1.7 7.0£2.8 7.6+2.1 71+1.6 7.2+2.9
Lymphocyte 88.3£3.5 885x3.7 88.3+34 89.9+3.1 88.2+6.1
Neutrophil 11.3+3.1 11.1+3.7 11.2+3.0 9.8+3.2 11.4+59
Eosinophil 02+04 0.3+0.5 0.3+0.6 0.1+0.3 0.1£03
Monocyte 2.0+04 0.1+0.5 0.3+05 0.1+0.3 02£04
Basophil 0.1£0.3 0.1-=0.3 0.1£03 0.1+0.3 02+0.4
RBC 7.0£0.3 72403 73£0.3 7.3+0.3 7.21+0.3
HB 12.7£0.3 12.84+0.5 12.2£0.7 13.4+0.5% 13.74-04*
HT 389+1.1 39.6x1.2 40.1+2.1 395+1.1 40.1x£1.2
MCV 55.3+1.6 55419 55.0+1.3 54.3+1.8 55714
MCH 18.1+0.6 184+£0.7 184+0.5 184+0.8 19.0£0.7*
MCHC 33.7£0.6 332105 335104 33.8+0.6 34.04-0.5
PLT 774.4+150.3 779.4--114.9 799.7£117.0 788.8+102.9 805.1+105.8

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

Table VII. Hematological changes in rats orally administered with DA-5018 for 4 weeks at the end of 2-week recovery period

Control Male 50.0 Centrol Female 50.0
Item 10.0 10.0
n=5 n=1 n=4 n=2
n=>5 n=5
WBC 7.5+1.7 7.0+1.8 6.2 8.2+1.0 10.2+4.8 8.1£03
Lymphocyte 882x36 88.4+45 89 88.0+55 86.2L£55 84.5+5.0
Neutrophil 10.8£3.61 11.4+4.6 11 11.6+5.3 13.6+5.3 14.0+5.7
Eosinophil 0.0+0.0 0.0+0.0 0 0.2+0.5 0.0£0.0 1.0+0.0
Monocyte 0.0+0.0 02105 0 0.2+0.5 02+0.5 0.010.0
Basophil 0.0£0.0 0.0+0.0 0 0.0+0.0 0.0+0.0 0.5+0.7
RBC 7.5+0.2 7.5+0.2 7.0* 7.31+0.6 7.3+0.1 7.2+0.1
HB 13.6+0.5 13.8+0.3 13.0 13.4+0.9 13.4x£0.7 13.40.1
HT 39.1+1.2 39.3+0.8 36.9 38.9+23 38.6+1.2 39.6+0.2
MCV 522+1.1 52.6t1.1 53.0 53.0+14 52.8+£0.8 55.0+2.0
MCH 18.1+04 18.4+0.5 18.6 18.2+£0.6 18.2-+0.8 18.7+0.4
MCHC 34.6+0.2 35.0+0.3 35.2% 34.4+£05 34,6 0.8 33.94+0.5
PLT 542.8+221.8 615.6+29.0 661.0 605.0+67.3 653.6+27.2 667.04+55.2

Each value represents maen+ S.D. *Significantally different from the control (p<0.05).
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Table VIII. Blood biochemical changes in male rats orally administered with DA-5018 for 4 weeks

Ttem Control DA-5018 0.4 DA-5018 2.0 DA-5018 10.0 DA-5018 50.0
n=12 n=12 n=12 n=12 n=10

Albumin 1.3 £0.1 1.3 £0.1 1.4 +£0.1 1.4 +0.1 1.3 £0.1
Alkaline phosphatase 2232 +£54.1 207.6 +57.3 218.5 +74.4 198.7 £54.0 1904 +47.4
ALT 314 £35 26.3 £4.3 301 +6.4 36.1 +£11.2 329 £45
AST 177.0 £55.0 26.3 £43 167.7 £59.9 217.2 £111.6 241.0 £105.7
Bilirubin 04 01 128.8 £19.7 0.6 £0.4 05 +0.2 05 £03
Calcium 99 +0.3 05 +02 10.5 +0.6* 104 +0.6 9.9 +0.7
Cholesterol 90.7 +17.0 10.0 £0.7 91.7 =10.3 89.2 +14.8 922 +11.9
Creatinine 0.5340.1 88.9 +12.7 0.45+0.1 0.48%£0.1 0.4340.2%
Glucose 1545 =19.4 0.46+0.1 158.2 £20.1 146.4 +30.2 114.8 £45.9*%
LDH 2754.8 10455 1754 £28.1 2628.8 £1211.2 2371.0 £929.1 3345.6 =1484.9
Phosphorus 9.0 0.9 1888.2 £536.7 98 £14 9.5 +04 85 £0.7
Protein 59 £02 9.3 +£0.9 62 £04 6.3 04 6.3 £0.6
Trighlyceride 139.7 £24.6 6.1 £0.3 132.1 +42.3 105.9 +27.5% 109.1 £29.4*
BUN 189 £2.3 128.1 +28.8 163 +1.2*% 16.9 £2.6 19.8 +3.7
Na 1434 £1.3 17.3 £35 1443 +2.0 1439 +2.5 1443 +1.7
K 4.8 +0.3 1428 +1.4 49 +0.3 5.1 £0.5 5.0 =04
Cl 102.0 £1.2 4.6 +0.4 103.5 +14 1024 £2.6 102.9 +1.5
PT 11.6 £0.5 103.4 +14 11.9 +0.6 11.8 £0.9 12.0 +0.5
Each value represents maen=+8.D. *Significantally different from the control (p<0.05).
Table IX. Blood biochemical changes in female rats orally administered with DA-5018 for 4 weeks

Ytem Control DA-5018 0.4 DA-5018 2.0 DA-5018 10.0 DA-5018 50.0

n=12 n=]2 n=12 n=12 n=12

Albumin 1.4 +0.1 1.5 £0.1 1.5 £0.1 14 +0.1 1.4 +011
Alkaline phosphatase  121.0 +£232 151.0 +263 1250 3458 120.6 £433 139.6 +57.4
ALT 263 +53 26.6 +14.1 284 +88 325 £14.9 26.5 +6.5
AST 145.8 £44.0 144.1 +46.0 135.4 +20.3 149.8 +53.7 122.1 +19.1
Bilirubin 03 £0.2 0.3 £0.2 04 +02 0.6 £0.5 04 02
Calcium 10.2 +0.4 10.2 +0.5 104 £0.5 10.2 +£0.2 102 04
Cholesterol 100.7 174 85.2 +18.7* 101.1 £14.3 952 +£10.9 949 +13.9
Creatinine 052x£0.1 0.51+0.1 044+0.1 043+0.1* 042+0.1%
Glucose 162.1 £28.2 165.2 +£31.1 159.9 +£18.1 1549 £15.1 155.4 £19.5
LDH 1961.0 +1936.7 20314 +1113.0 1997.8 £442.5 1722.2 +409.3 1612.1 +572.0
Phosphorus 7.8 £0.8 8.1 +0.6 82 +1.6 8.2 x£0.7 85 +09
Protein 6.4 £0.3 62 +03 6.4 £03 6.5 £0.3 6.5 £0.3
Trighlyceride 70.8 £17.3 80.0 +13.1 714 £17.7 624 +15.8 71.2 £20.6
BUN 238 +4.1 235 £4.8 19.7 £34* 19.8 +£2.1* 20.2 £4.5*
Na 142.0 £0.9 142.3 -+1.49 141.6 £0.8 141.6 £1.3 141.6 £1.0
K 42 £04 43 +04 46 +0.6 43 +03 4.6 £0.6
Cl 1054 £1.7 1049 +£1.4 104.1 +2.3 1045 +1.7 104.5 £1.9
PT 11.6 +04 12.9 +£39 114 +1.8 11.0 +0.3 10.9 £0.3

Each value represents maen=+S.D. *Significantally different from the control (p<0.05).
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Table X. Biochemical changes in rats orally administered with DA-5018 for 4 weeks at the end of 2-week recovery period

Male Female
Ttem Control DA-5018 10.0 DA-5018 50.0 Control DA-5018 10.0 DA-5018 50.0
n=5 n=> n=1 n=5 n=>5 n=2
Albumin 13 +0.1 1.2 £0.1 1.4 1.5 0.0 1.4 £0.1 1.3 +0.1
Alkaline phosphatase 1532 £335 137.3 £24.8 182.5 102.9 +20.8 104.5 +£16.9 85.1 +16.5
ALT 311 £33 294 £85 40.3 222 £2.7 25.7 £3.4 213 x£1.9
AST 105.9 +10.4 1254 +8.3 119.1 101.9 +£10.5 90.5 +12.7 85.1 L£&/4
Bilirubin 0.4 +0.2 03 +0.1 0.5 0.3 0.1 0.5 £0.2 0.5 +£03
Calcium 9.7 +0.2 94 0.7 10.2 104 +0.2 10.7 £0.7 10.9 +£0.2
Cholesterol 90.3 +11.3 96.3 £14.9 72.4 97.4 +30.8 100.8 £26.8 111.7 £5.4
Creatinine 0.70+0.1 0.561+0.1 0.89 0.63+0.2 0.60£0.1 0.47+0.0
Glucose 156.8 =12.0 120.1 £14.9* 114.8% 158.6 ~-33.1 151.9 £26.0 161.0 +16.5
LDH 11264 +244.1 12838 £3475 1007.0 1184.4 +297.4 8484 +162.9 855.5 +28.9
Phosphorus 8.2 0.6 7.7 £0.8 8.4 8.5 0.7 82 £06 7.9 +£0.5
Protein 6.1 £0.1 57 0.2 6.2 6.3 £03 6.6 04 6.4 £0.1
Trighlyceride 148.6 -4-31.0 113.3 £20.6 196.7 69.1 =10.4 69.4 +17.4 509 +1.7
BUN 173 £1.6 17.9 £2.7 18.3 18.3 3.5 16.6 £0.9 142 £0.1
Na 1424 £0.8 142.4 £0.9 145.3 1429 £0.7 1432 +1.7 1434 +0.5
K 44 0.2 4.4 £03 4.6 4.7 £0.5 4.5 +£0.6 52 =01
Cl 1014 £0.9 103.7 1.3 103.7 1034 £1.3 103.3 +1.7 103.1 =0.7
PT 123 +1.4 12.9 £4.5 12.1 11.2 +0.6 10.8 +£0.4 20.8 +£14.9
Each value represents mean+ S8.D. *Significantally different from the control (p<0.05).
Table XI. Urinalysis in rats orally administered with DA-5018 once a day for 4 weeks
Dose No. of Volume Glucose Bilirubin  Ketone  Occult pH Protein Uro-  WBC Sediment
Sex (mg/Kg) animals blood biliongen
(ml) - - 4+ -+ 4+ - £ 60657075 + ++ - o+ - - 4+t
Control 12 8.18+2.80 12 0 2 210012 0 2 4 6 0 1 7 0 12 0 12 2 4 6
0.4 12 8.38+2.81 12 1 1 3 4 512 0 0 5 7 0 4 7 0 12 0 12 2 4 6
Male 2.0 12 7.58+1.96 12 2 0 3 6 3120 0 3 8 1 2101 12 0 12 1 56
10.0 12 6.24%+2.05 12 2 0 3 6 312 0 1 3 4 4 0 4 4 12 0 12 0 4 8
50.0 12 413+1.88* 12 0 0 4 5 1 7 3 2 6 2 00 2 0 10 0 10 0129
Control 12 556+162 12 12 0 11 1 012 0 2 7 3 0 12 0 0 12 0 12 3 9 0
0.4 12 493+102* 12 12 0 11 0 1 12 0 6 6 0 0 120 0 12 0 12 5 7 0
Female 2.0 12 5.06E1.83 12 1 1 111 012 0 3 7 2 0 7 5 0 12 0 12 6 6 0
10.0 12 495%£1.31 12 12 0111 012 0 2 8 2 0 7 5 0 12 0 12 5 5 2
50.0 12 541£1.12 12 12 0120 012 0 0 7 2 3 8 4 0 12 0 12 6 2 1

Urine volume was expressed as mean+S.D. Other data are expressed as the number of rats under grade. *Significantally different

from the control (p<0.05).
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Table XII. Urinalysis in rats orally administered with DA-5018 for 4 weeks at the end of 2-week recovery period

Dose No. of Volume Glucose Bilirubin Ketone  Occult pH Protein Uro- WBC Sediment
Sex (mg/Kg) animals blood biliongen
(ml) - -+ - T + - £ 60657075 £ + ++ - 4+ S
Control 5 7.00+0.97 5 5 022 15%00 2 3 00235 0 5 032
Male  10.0 5 7.30+326 5 5 0 32 05 0 0 2 3 0023 5 0 5 032
50.0 1 4.50 1 0 1 1. 0 01 0 0O 1 0 0001 1 0 1 010
Female Control 5 4.641+1.51 5 5 0 50050 3 1 01410 5 0 5 320
10.0 5 4101151 5 5 ¢ 500501 3 01221 5 0 5 140
50.0 2 6151035 2 5 0 2 00 2 0 0 2 0 0200 2 0 2 200
Urine volume was expressed as mean-+S.D. Other data are expressed as the number of rats under grade.
Table XIII. Absolute organ weights in male rats orally administered with DA-5018 for 4 weeks
Item Control DA-5018 0.4 DA-5018 0.2 DA-5018 10.0 DA-5018 50.0
n=12 n=12 n=12 n=12 n=12
Brain 2.11+0.23 2.07-:0.10 2.081£0.06 2.15+0.19 2.07x£0.26
Hypothalamus (mg) 13.37+1.93 13.921+4.04 14.73:+6.08 14.19+-4.41 10.181+2.00
Heart 1.17+0.11 1.16+0.07 1.14£0.11 1.160.11 1.05+0.13*
Liver 11.30+1.38 11.29+1.13 11.16x+1.15 10.59+1.21 10.861+2.05
Kidney 2.671£0.28 2.81+0.29 2.62+0.18 2.7810.32 2.45+0.20*
Spleen 0.781+0.11 0.76+0.10 0.75+0.12 0.691£0.11 0.60+0.12*
Prostate gland 0.48£0.10 0.46+0.12 0.45+0.12 0.4610.15 0.39+0.16
Adrenal (mg) 66.8318.23 70.56+14.4 66.43+13.74 76.38+16.85 65.65+9.71
Testes 3.011£0.21 3.16:+0.24 3.07x£0.17 2.87L£0.58 2.57+0.54*
Lung 1.41+0.21 1.38+0.13 1.48£0.26 1.451+0.28 1.51+0.50
Salivary gland (0.63+0.09 0.67+0.11 0.651+0.04 0.69£0.12 0.54+0.11*
Thymus 0.68+0.15 0.58+0.10 0.63£0.12 0.59+0.15 0.60+0.14
Seminal vesicle 0.92+0.28 0.96+0.13 0.991£0.19 0.95+0.17 0.93+0.13
Thyroid gland (mg) 25.6717.20 22.89+0.87 21.90+3.03 18.33£5.30* 18.43£2.37*

Each value represents mean & S.D. *Significantally different from the control (p<0.05).
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Table XIV. Absolute organ weights in female rats orally administered with DA-5018 for 4 weeks

Item Control DA-5018 0.4 DA-5018 2.0 DA-5018 10.0 Da-5018 50.0
n=12 n=12 n=12 n=12 n=12
Brain 1.80+011 1.84+0.09 1.83£0.11 1.81+0.10 1.87£0.11
Hypothalamus (mg) 10.60+£2.07 9.86+2.30 12.38+£1.58 10.66+2.13 11.57£237
Heart 0.7210.06 0.72+0.04 0.7110.05 0.72+0.05 0.7410.06
Liver 6.7410.69 6.55+0.67 7.091+0.52 6.811£0.53 7.59+1.11*
Kidney 1.52+0.10 1.62£0.10* 1.69+0.11* 1.65£0.15* 1.75+0.17*
Spleen 0.47-+0.07 0.47x£0.05 0.45+0.07 0.46£0.04 0.47+0.05
Adrenal (mg) 62.661+14.88 61.33x12.11 62.21+£8.12 63.01+7.00 72.994+11.25*
Ovaries 0.12+0.02 0.11x£0.02 0.11+0.02 0.11x£0.01 0.11£0.02
Lung 0.96+0.09 0.96£0.08 1.04+0.11 0.91:0.04 1.18+0.38*
Salivary gland 0.39+0.04 0.39£0.04 0.39+£0.03 0.394+0.03 0.434+0.05*
Thymus 0.4240.08 0.42+0.08 0.41-+0.10 0.37%+0.06 0.41+0.09
Vagina 0.44+0.08 0.41+0.05 0.43£0.06 0.45+0.12 0.45+0.07
Thyroid pland (mg) 21.834+7.33 16.561+2.76 20.80x£3.66 17.20+2.49 23.11£7.05*

Each value represents mean=+S.D. *Significantally different from the control (p<0.05).

Table XV. Absolule organ weights in rats orally administered with DA-5018 for 4 weeks at the end of 2-week recovery period

Item Male Female
Control DA-5018 10.0 DA-5018 50.0 Control DA-5018 10.0 DA-5018 50.0

Brain 2.00+0.07 2.05+0.12 2.05 1.91£0.06 1.922£0.05 1.91+0.09
Hypothalamus (mg) 10.96+1.03 9.50-+4.72 11.50 12.40+2.09 11.94+1.44 11.00+3.82
Heart 1.24£0.06 1.17+0.04 1.11* 0.72+£0.07 0.741+0.06 0.79+0.06
Liver 13.44£1.17 13.76+0.89 10.77* 8.00+0.91 7.49+£0.44 8.20+0.63
Kidney 311016 2.70+0.23 3.09 1.68+£0.20 1.75+0.18 1.84x0.05
Spleen 0.76+0.11 0.67£0.10 0.65 0.48+0.08 0.55+0.03 0.55+£0.05
Prostate gland 0.57+0.21 0.491£0.08 0.49 - - -
Adrenal (mg) 48.38+5.65 57.56+6.61 53.20 61.70+7.15 59.3615.98 60.90+£1.97
Testes/Ovaries 3.09+0.23 2.9410.16 3.01 0.11+0.01 0.11+0.02 0.13£0.06
Lung 1.36+0.14 1.24+012 1.33 0.99+£0.15 1.10£0.13 1.01£0.03
Salivary gland/Thymus 0.6510.04 0.63+0.05 0.58 0.40£0.05 0.40L£0.04 0.40+0.04
Seminal vesicle 0.60+0.07 0.45:-0.08 0.48 0.37£0.10 0.39£0.02 0.35+0.04
/Vagina 1.2010.21 1.33+0.09 1.23 0.54+0.14 0.47+0.07 0.45+0.06
Thyroid gland (mg) 28.90+6.14 24.08+6.06 18.30 24.73+7.75 19.03+2.41 24.50£3.45
Each value represents mean+ S.D. *Significantally different from the control (p<0.05).
Table XVI. Relative organ weights in male rats orally administered with DA-5018 for 4 weeks

Jtem Control DA-5018 0.4 DA-5018 2.0 DA-5018 10.0 DA-5018 50.0

n=12 n=12 n=12 n=12 n=12

Brain 0.631+0.09 0.61+0.03 0.63£0.05 0.68+0.07 0.80+0.16*
Hypothalamus (mg) 4.061£0.46 4.09+£1.05 4.4211.66 4.49+1.42 3.98+1.15
Heart 0.35x0.02 0.341+0.01 0.32+0.02 0.37x£0.02 0.40+0.08*
Liver 3.35120.30 3.35+0.29 3.36+0.19 3341025 4.3441.59*
Kidney 0.79+0.07 0.83+0.07 0.79+0.03 0.881+0.09 0.95+£0.18*
Spleen 0.2340.04 0.234:0.04 0.22+0.03 0.22+0.03 0.23+0.04
Prostate gland 0.13+0.05 0.14£0.03 0.14--0.04 0.14%0.05 0.14+0.04
Adrenal (mg) 19.93+3.12 21.041+4.27 20.11£4.63 24.14+5.25% 25.24£4 85*
Testes 0.89+0.07 0.94+0.06 0.93+0.08 0.90+£0.17 0.96+0.08
Lung 0.441+0.07 0.411+0.04 0.45£0.09 0.461+0.08 0.60+£0.26*
Salivary gland 0.19+0.03 0.20x0.03 0.19+0.01 0.22+0.04 0.21+0.04*
Thymus 0.20+0.04 0.17£0.03 0.19+0.03 0.19+0.05 0.231+0.09*
Seminal vesicle 0.27+0.08 0.291+0.04 0.29--0.06 0.30£0.06 0.36+0.07*
Thyroid gland (mg) 7.641+2.32 6.86+0.42 6.60+0.88 6.14+0.15* 7.06+1.39

Each value represents mean=S.D. *Significantally different from the control (p<0.05).
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A, WA, A, golA, A A Seke) ¥
A o) dL yoln zhastgl o, A FEFd e Al
. Al Bl ¥ ool o, ZHa, R4, T4, A
d 59 Adabr|Ee 238 Flkeleivk(p<0.05).
10.0 mgkg FAFoll e A1 g 9 Ak

7rae) Ao AEek o) Egs) vlasle] 2
A& o) & Hol 5o drh(p<0.05). ¥, ¢l &
2] #H$olli= DA-5018 50.0 mg/kg FodFAA 7k, 413}
AL, ehelixe] Adiga 4 Al Feke] Frlsielod, o
A} ZidAd 2 AdEeiat BAS {442 Beln F7}
a3k, 0.4 mg/kg o] FolelAe A1) AojFet ¢
Aoz bl #EFHGeM, 04mgkg FolTollA
w2 A FekErrl s Gk (p<0.05). o)FellA =3
59 »AL AoFerdA, GARTEY AR Ak
o Aol A LAY S Bl BAEA fo)Ade

oL o b o

_i‘_-‘:

o
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cehgiet

B3/ FRF SAY BITPANE $HEE A
o DA 500 apie 71 7l 23 4l 2
2% 7040) BAsgo) AT Ao
ol e 2 vlFo] EAFA 2u]E '1—021@ == 4
drk. 29 of - ¢ BE FE5 AHFE Gk
Al 717 F vhebd WSS A E T 2T vk

EANA 02 ol gl ke FAH) Gtekp<0.05,
Table XV, XVIII).
2| TR S ZAL

AEFAFTEF AAT Wl zAshy ZAbd I Table
XIX 2} 2}, DA-5018 50.0 mg/kgS Fo4F 7 S2llA
= A dA7]F 84|, &2 34, 7173 44 round
cell A4 3¢, A2 799 FaA A} 124, 08 4942
Ab 4ol B A7) 2 Afast " A 7 2971 B

Table XVIL Relative organ weight in female rats orally administered with DA-5018 for 4 weeks

Item Control DA-5018 0.4 DA-5018 2.0 DA-5018 10.0 DA-5018 50.0
n=12 n=12 n=12 n=12 n=12

Brain 0.87+0.09 0.944-0.04* 0.89+0.09 0.87+0.06 0.91+0.08
Hypothalamus (mg) 5.61+1.02 493+1.19 6.01+0.94 5.19+1.02 5.65+1.22
Heart 0.35+0.03 0.34+0.02 0.34+0.03 0.35+0.02 0.36:+0.05
Liver 3.22=+0.17 3.25+0.32 3434030 3.27+0.24 3.70+0.65*
Kidney 0.73£0.05 0.81+0.04* 0.82+0.09* 0.79+0.07* 0.86+0.11*
Spleen 0.22+0.02 0.23+0.03 0.22+0.03 0.22+0.01 0.23+£0.02
Adrenal (mg) 29.92+6.39 30.47+£5.79 30.06+3.65 30.28+3.56 35.77+6.85%
Ovaries 0.06+0.01 0.06+0.01 0.0540.01 0.05+0.01 0.06-+0.01
Lung 0.46+0.05 0.48+0.04 0.51+0.05 0.44--0.03 0.54-+0.19
Salivary gland 0.19+0.02 0.20+0.02 0.191+0.02 0.19+0.01 0.214+0.02%
Thymus 0.20+0.04 0.21+0.04 0.2010.05 0.17+0.02 0.20+0.05
Vagina 0.21+0.03 0.2040.02 0.2110.03 0.21+0.05 0.22-0.04
Thyroid gland (mg) 10.61+£3.57 8.29+1.59 10.174+2.00 8.29+0.99 11.264+3.77

Each value represents mean £ S.D. *Significantally different from the control (p<0.05).

Table XVIIL Relative organ weight in rats orally administered with DA-5018 for 4 weeks at the end of 2-week recovery period

ftem Male Female
Control DA-5018 10.0 DA-5018 50.0 Control DA-5018 19.0 DA-5018 50.0

Brain 0.49+0.02 0.55x0.05 0.54 0.85+0.06 0.85+0.05 0.83£0.00
Hypothalamus (mg) 2.68+0.22 2.531+1.26 3.01 5.55+0.98 5.36+0.80 4.77+1.43
Heart 0.30+0.01 0.31£0.02 0.29 0.32+0.02 0.33+0.03 0.3410.01
Liver 3.2840.30 3.8610.24 281 3.52+0.28 3.2840.22 3.58+0.10
Kidney 0.760.04 0.72+0.04 0.81 0.75+0.05 0.77£0.05 0.81+0.02
Spleen 0.19£0.02 0.18+0.03 0.17 0.21+0.03 0.244+0.02 0.241-0.01
Prostate gland 0.14+0.05 0.13+0.03 0.13 - - -

Adrenal (mg) 11.85+1.69 15.28+1.62 13.91 27.50+2.52 26.08+£3.22 26.2610.44
Testles/Ovarnies 0.75+0.04 0.78+0.04 0.79 0.05+0.01 0.051£0.01 0.0610.03
Lung 0.33+0.04 0.33+0.04 0.35 0.44+0.06 0.48£0.06 0.04410.03
Salivary gland 0.1610.01 0.17£0.01 0.15 0.18+0.03 0.18+£0.03 0.18£0.01
Thymus 0151002 0.12+£0.03 012 0.16+0.03 0.17£0.02 0.154£0.01
Seminal vesicle/Vagina  0.29£0.05 0.35+0.03 0.32 0.24+0.06 0.20+0.02 0.20£0.04
Thyroid gland (mg) 6.9241.52 6.40+1.63 478 11.09+2.27 8.2821.00 10.35+1.10

Each value represents mean +S.D. *Significantally different from the control (p<0.05).
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Table XIX. Microscopic findings in rats treated with DA-5018 for 4 weeks

Tissue observation

DA-5018 (mg/kg/day)

0 0.4 2.0 10.0 50.0
Sex M F M M F M F M F
Skin (12) (12) 12y (12) (12) (12) (12) 12 (16) 15)
Focal necrosis 0 0 0 0 0 3 1 12 9
Eye @ @ o o O  © 0 @ 1§ (19
Keratinization of cornea 0 0 0 0 0 0 0 0 4 3
Focal hemorrhage 0 0 0 0 0 0 0 2 1
Fibrosis 0 0 0 0 0 0 0 2 0
Lung (12) (12 (12) (12) 12) (12 (12) 12)  (16)  (15)
Mild emphysema 7 6 4 3 1 4 3 8 5
Mild congestion 0 0 2 2 0 0 0 0 0
Focal cosinophilic exudate 0 1 0 0 0 0 0 4 1
Focal hemorrhage 0 1 0 0 0 1 1 3 1
Liver (12) 12) © 0) )] (0) (12) (12) (16) (15)
Focal cell infiltration 0 1 0 0 0 0 0 0 3 1
Thymnus (12) 12 0) ()] (¥8) (0 (12) (12) (16) (15)
Mild congestion 0 0 0 0 0 0 2 0 0 3
Urinary bladder (12) 12) 3) ) (6) 3) (4) 4 (16) (15)
Eosinophilic material 0 0 0 0 1 0 0 0 0 0
Testis @  ©© ©© ©© ©© O © (6 O
Hypotrophy of spermatoid 0 0 0 0 0 0 1 0 0 0
Brain @ w o © ©o © © @ (© (@ (@5
Within normal limits 12 12 0 0 0 0 0 0 16 15
Heart 12) (12) ) © () © 0 () (16) (15)
Within normal limits 12 12 0 0 0 0 0 16 15
Kideny @ @ 0O ® ©O © ©© © 16 1
Within normal limits 12 12 0 0 0 0 0 16 15
Spleen @ @ ©© ©® ©® © © (© 6 (19
Within normal limits 12 12 0 0 0 0 0 16 15
Adrenal gland 12) (12) (V) ©) ()} () ()} V)] (16) (15)
Within normal limits 12 12 0 0 0 0 0 16 15
Ovary (12) (12) 0) () © (0 (0) (©) (Y] (15)
Within normal limits 0 12 0 0 0 0 0 0 15
Thyroid gland 12 (12) (")) 0) (1)} 0) ()} ) (16) (15)
Within ormal limits 12 12 0 0 0 0 0 16 15
Gastrointestinal tract (12) (12) 0) ()] (0) ()] (0) () (16) 15)
Within normal limits 12 12 0 0 0 0 0 0 16 15
Bone marrow 12 (12) ()] ©) ) 0) (0} (0] (16) (15)
Within normal limits 12 12 0 0 0 0 0 16 15

Code:( )=Number of Animals Examined. M: male, F: female.

A9 9le}. A 500 mgkg Fo ERoIAE Az H71E
sell, A% 10, 78] 244 round cell A& 16}, 4
99l T 32} 9o, F AL L ztely| Az
43 F& PAe] 7 3 2 1oel ] BAE e
,29) A7lel) e AR feolw Wezdnn 27
BAIA k). B, A1 BaE AN B2
A AANATANE $RELAA el A71E 19,
224 round cell A& 14, £8) Zebei A} 2 7s}
o) Afashl @BAe] 1ol BATHLH,
FEelAE AR o71% 16, AR FA2H 7

flo & ox e
Fo

)
o

[T
ol
ofe lo

N
2, N
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Table XX. Microscopic findings in rats at the end of 2-weck
recovery period

Tissue observation DA-5018 (mg/kg/day)

0 10.0 50.0
Sex M F M F M F
Skin G & 66 O @
Focal necrosis 0 0 2 1 1 1
Eye ® 6 66 O @
Keratinization of comea o o0 0 0 1 1
Focal hemorrhage o 0 o o0 1 1
Fibrosis 0 0 0 0 1 0




4.

b olerd ZEX| DA-50189] M=o CiEt 4F 2T Sof ofFMHSA 145

Table XX, Continued.
Tissue observation

DA-5018 (mg/kg/day)

0 10.0 50.0
Sex M F M F M F
Lung G G 66 O O
Mild emphysema 3 2 2 0 1 1
Mild congestion o 0o 0 1 1 0
Focal eosinophilic exudae 0 0 0 0 1 0
Focal hemorrhage o 0o 0 0 1 O
Liver Gy G 6 6 O 9
Focal cell infiltration 2 0 0 0 1 O
Thymus SRONORORONC)
Mild congestion 0 0o 0 o0 0 O
Urinary bladder ® 66 60O @
Eosinophilic material 0O ¢ 0 ¢ 6 O
Testis G ©® G 0O 0 G
Hypotrophy of spermatoid 0 0 0 0 0 0
Brain G G O O O @
Within normal limits 55 0 0 1 2
Heart G & O 0 O @
Within normal limits 5 5 0 0 1 2
Kidney G G O O O @
Within normal limits 5 5 9 0 1 2
Spleen Gy & O O O @
Within normal limits 5 5 0 0 1 2
Adrenal gland ® 6 O 0 O @
Within normal limits 5 5 0 0 1 2
Ovary © & O 0 O @
Within normmal limits 0o 5 0 0 0o 2
Thyroid gland Gy & O O O 2
Within normal limits 5 5 0 0 1 2
Gastroiniestinal tract & G O O 1 &
Within normal limits 5 5 0 0 1 2
Bone marrow G & O 0 @O @
Within normal limits 5 5 0 0 1 2

Ab 2 Zheke] At 1el7) Welzasty ol e e s

= glc(Table XX).
o H

DA-50182 postherpetic neuralgia, diabetic neuropathy,
arthritis 52 A-83-52 2 o] FolA|UY(EF) Aol A
Tl v wheRg AlFAolvh B A[HL DA-50182] <bA
A Brle] Asko T o] DA-5018S 0, 04, 2.0, 10.0 L
212 50.0 mgkg/days] S=-& A2 4F3F WbE Fois}
of o] el FAdsky wistE AEsty, =T, DA-
5018 10.0 # 50.0 mg/kg FATS A¥-FEE 293¢ FoF
stod L 3| 8RS A eslr] $13ke] A et

DAS018 o4 BASE F4H FAZAA AR 2
Ak, AF$-%, head flickling, B34, 224|214, -
3, F-F, 5%, 78, sedation -2 depression 52

42 DA-5018 10.0 mghkg T TollM e AFFEIA,
50.0 mghkg FoATNAE ZE FEoIM A A7) B
AGEA FARF oF 308 5ok FFH ol &
4 F EAHAA, F3™ 5 AL S0 AT T2
A E5) ehvhs A7) el 71ate] AR AR
Hoen #7, E5, A, P2 5 FAL FR= A8
ZAEH BA%Ne S e AFEA] ASAHA

o]

A, AT A%E Foe Ao FHHAUL. BET
W BAEE 5 VB Aot A2 B

of] u}

AR F5AAAN ZEFF Aol ol 719F¢ A
7 &3] & Fe gld e o] E2) s whE Aoz
&= 9lvh(Hayes, 1989). o]&}22-2 QakFAhE B A4l
A Q=g ol4gt ATFo FASAHAYELAFLE)NA
= 9 mg/kg oA} S-=FFollA RH FAF L, g3}t
AFaola] HTF o]83le] KR-25018(DA-50182] free
base)= AAE ofFA SAAHEEIEATA, 1993)]
AE 12mgkg ol4F SaFrolle #AE oz BoAY
A} fAlslgd )

DA-5018 & zldgiog Fats] BAZAtoRE ot
ARFaha kg o) 2+t 10. o
mg/kg T8 & - 4 FFolA EHsgct

ot i ato|u} Ak R-9) 2r o] 242 2 YE
b SRk ER R FU)Ele o, 50.0 mgkg Fod el A
= AlEEA Fo4F o 159, 10.0 mgke FolTof| A=
ok 255 FhaEe], WHo] TAF NA ¢ #vt ohz
£847)4 9l E $3h-eA & Ve gt gk, o9}
2 FAL AaH g 28 slo] ozt dFvt
9ol T3] FaAEded LA k&<l capsaicin
2} gl PAofA] o)eprhg gkl Ak (wound, scab,
spot of alopecia)e] Wlehl= 7102 HyEo) glem, 1
o2& A, AP FHE T4 A% AHFE2] beha-
vior7} ¥ 3} (ex, excitation, fighting)a}# 1} E5), capsaicin®]
Qbd] Kol L) 51A| B E 3= sensory trigeminal nerveol]
8-S ml X T wpabA] ARAIA A ] FA| == e pe
tissue integrity”} #}3}%| o) A EA G AR, Alpat-8-3) 2F
< microtrauma 2H-g-o] wkEgle] vepdoly =& gt
(Maggi 5, 1987). o)ol] Z7]5}o] habd, B A @elA] I
FE DA-5018 ToF vehbes 8, B4, AekEE57t
o] P FAE sl Yo Ahgslgl S slo R
FZ5, DA-50189] AAFAAYE (HEPEEALR b, 1995)
2] ebuy A7) 23 sensory trigeminal nerver} <3
FE G A A = 92 AR AlgE ok

ot7¢} Fe® ww-& DA-5018 50.0 mgkg Fof Fofl A
oF - 5 BF <oF 254 | ZurEee] AR 387t
FRA7HA] &gt FE SH R dEst A
W2 F2 okelol|a] FAld FAFH =, 7] gk

L

tq_r'
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FEA o] B4 mE A Ae] o) heh qhpze]
2Eesil walske FeEne) e BYw A7) 3
e o) wiel 2A BEaA FEANCH 47
240 92 1oIAE 2] AR WstahaA *
F, BTEE, AU Fag Hslck. o) e 2L
capsaicin® B Al A1} o7 BA] A o)A 2] Sk A7 T}
4l %) 5} v (Shimizu 5, 1984; 1987), £ T 2dlH AAg)
7 AAZAAH DA ] AT R Lxsk= Agict gt
4, oo} b A A g g A, HEke
2 7k e} Z1A Sl $E . &, 4 Ak
39| 73}, A4, 2 A Az £ 9 2 7)A S
A9 Afe 52 A Fe] 84 e 3] &
baroz vehon], 443t 29T 2het 7] 3ol
o EANH A4 WY FUE fHH oz DAY
F99 248 RRog sl zlolglv}. Shimizu &
(Shimizu %, 1987)2 capsaicinel| 2]&l 2=+ neuropar-
alytic keratitis-like comeal lesions2- Ara}417] 8] zbzbal 73 7
B o] Aol sl == Aoleba Bl om Zhatabar oA
°] W3}e} perve axon $=Ao] FAAHQ Zz2shA] Lzjola}
2 shdek. oloh e ol EAsked Bkl £ AF ol
DA-50185] efe] viehd Qb7 el SHaA 2 o
T+ Zrabald oA 8] 2AsA 7o) IF capsaicin®} AL
g e ulFe] Bu DA-5018% FUA FE< capsai-
cin® FA18 1A o2 Zhekel wiwS oy Ao g A
2990 B9, ) FdY GPRRL DA77 £2A
AR A|E e, o) AW EAe] bprietel A4l
2997 de FAAM 289 29 0% 215D A
24 F907] e Ho2 2==grh et DASOIS
10.0 mg/kg ©13} |FTAE & - & BF k7o A8
B3 G5l o0, FHTAALNAE o] 20
Ho 2 w|Fo, DA-5018S &4 =7] ¥rks A o
A @] oo ZE 38 g5 vl e v
SATEA ¢ vehlls AoR AgEg FIR o
9}7re elpuiml e DA-50189) A173=-A1 A€ Q)] HL_:“...}"_}}_
B b, 19953} d= A-Fo FASAAYEDEIT)e
A% 242y 125 mg/kg o] 2 27 mg/kg o] AF faTo|A]
P25 glen], Shimizu S(Shimizu &, 1984)9] =h§-~9}
Y=T ol 42 capsaicin®] PTEAAYANAE FEFo)
Rglo] 125 mglkg o) BTN BRHA. =,
Faiaed -3:9) KR-250188) o34 A4 A4 (3=
A4, 1993)ell 4 = 48 me/kg G374 ZietEo] A3t
So] 3 Ag Amst fAlalIch. Teih GFEe] S
He g B2Ew Sagel Aol7) glof A
% ulat ol gon, Wuel e g% KR-
250189] ofgA SAA AN e A2 FoAF 249 ©]
F2E] v} 2 A9Aske} 22k9) 3ol RIeh Shim-

izu S~(Shimizu 5, 1984)¢]] wh= Wistar ratg- ©1-8-3} cap-
saicing] oF L =4 Al el A strain 27} 9lrbz sled =],
olo] TADGE £ AYEAs} BRAATLe] A8
Fole] Aol= Y= strainol] 71417} 702 FA =)
2329 HA= oF - 4 25 DA-5018 50.0 mg/kg Fol T
ol A5t aE]Q=], KR-250182] obgAd HAX g E
48 mglegelA] sl BAEe) 2 @S B vl s
&tg.21} Monsereenusom(Monsereenusorn, 1983)2 DA-5018
7} EqlA] A capsaicin¥} capsicum fruit crude extracts
2 Yol zh2} 50 mgkg/day 2 0.5 gkg/day?] G2ke T
6047t ATFo] stolx T2 dAAE Yickz 3t A
1% U3 A TR RANAE A7 BE el
A Age] 21 st 92 A 3] 454 e
Ao Wagle] 9l Hd u|Ze] ¥, DA-5018 Fof F
Ja 2 EE o]o] ASYE %-501 S Apshd Bl
IEZE 93 BEX ASNE QL= AEEYUC
Glinsukon 5-(Glinsukon 5, 1980)2 capsaicing 2l =o &
skl 12201 F, Ao ekt Bl REF
St Be] 25l FEFACE Aol A
2 FE2 30&W 5Py slgir}. %3 Glinsukon
Z(Glinsukon %, 1980)2 capsaicing 73+%og A-$- +
2272 2 mucus A9 BulFrtE F4HE desquam-
atic necrosis®} Z+-& o1 at ¥F o)edl= Er|guls} =
A2 e Gsiekn S8 & A4S A8
ARt % AR BEE 2R Aol el Wb} B
FE et Al9717t FE5F 2T FEME TR
Hwa otH R HA 2 A3 AL Adstue 5717
T b aAE vEhA] ot o9 Ak A2 ALR
= et
TEY Al glolile 7 5 A9 DA-5018 50.0
mgkg FofToll A F-2f 4,\1% AFZ7t QA E, SRTE
o] Ag- BE T4 Ao FEE ] sexato]7} 8
LR FA4E%. DA- 5018-“4 Ao gk AR
FAEAAZAA AL e7le] dlEct o 34 S
g slod(EAT1E) 2 AdAFH} fAkshel ot
KR-250182] A&l = o - ¢ 25 12 mgkg |44 £
FANFE AFE7} Aok Bk shof @F 3o
T2, 1993) B AUAGE Ao wyrh YiEos
capsaicinel| W&t AEEE2] v strainX= 3121} sex
Ao grdes e ook ukeby ST (Fischer
3447 rat)e] AEAzIe} BAY Aiel= xjolE strainol)
7108 o2 34 =gt g9, o]k 4557 94
B ARRAFARY 7haet AFAde] glvha AR g}
(@Sl T, 1993), Tt B A9} A aidsske
FEFo] F 277 47 500 mgke FATAH 5
AYE aE BN, 2 ol Fele ARAATE A4
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ol ubg AFE7 Al A5 e n]HA Q] AARAE A
cly Brle o5t

HATAAA A5} 7 FEollA] elhd ™Y 52
Z7he HTA Y 2718 Fistg o MOV kAl
Ao g n)Fo] Y7 420 Zrluvhs AT 49 F
7hel 71908 Ao 2 FEE o, HBES] F715 w3} 2
AT 9] ZTlol| ME FukEALe R b ol Wik
27 AYET F9 Frhe AAA dal, g, Y A
off w2 gake) 53 WAFTETH ot AikiAbe e
A&, ~EHA E oJT7A] dlel gte] e o gl
(A %, 1987; 3 &, 1982). weja] BA YA veld A"
T 8 e FEFASE S 5T 5o dAE
Abo] DA-5018 10.0 mg/kg ¢]4F Folaoll ] FAH Hed
u| o] A AbdAbe]ollA] foER 2xbE <l AEF A4k 7}
o 7]a18ksd-2 AR FARUTH 5, 1987). I, 2
FEeA s HBEe F7ke 47 BEolAe} ol &
AA9le AYT 4 9 HTA 9] Evh= $Rkeha) e 9ghke
u, ol $A7F daTrrhe 234 S71%F 2ALE viet

FAFEoN A A Halel &3 Hleg FAEY
. 29 - FEOA HERLE ¥laste] BAEA &
AL Bl F8Eo] o5 FgE gl ot faalRAo] gl
Mo wHol dujye] Fitelw AlH-EA 27t <9
ohdzle g sz gic).

A AspEA il bl B-F2] creatininex| 2] &
PR Sle AaE Adstae o g BE FoiToM
akeAl-S Holvl BASRH o7 {4 vete &
£ g9it}. creatinin®] 9] ZHA= DA-50189] =] h3H
& 27 HHE Fo] SAARME F2E G 2 L ol
Z oo o2 Fielle] ZH & whE HskEkn
lg ok (U EALE ¢, 1994), B A= FoiH =7}
ZATgen, 432 §l9iR|7t BUNX|S| Zhart &
whElolsr, AlAke] Ad) d ARSI BREAcR
v| &) AT AFAE A g it 2, A
#ko) 28k AdellA 571 whal 7o) glold A2
o9} Ayl Axjgict b, §F 57 5, 1982)2 creatin-
inex| 8] Zha= GAHA 29 glvkz dhgch. 19, gl-
cosex] 9] e =3 FEA BIHP=A FATH F
)42 50.0 mgkg Foi ol T et ot &7 F

Fo] "X AseA AL 27 10.0 mgkg o] Fof Tl
A FoAge vt A& AHE-e] dge R A

9l o, triglyceride | =3 7 10.0 mgkg o1 FAT
olx] EATH o2 R4 ol HAas vehd A ER
edsko 2 &=Axlelt). Monsereenusorn-=(Monsereenusormn,
1983) A= A AJE olgA FAA|HelA capsaicin 50.0
mg/kgg Foigk 7% triglyceride, glucose] 9] 47} 1}
ehgow 1 olfe ALRAIH T o] 9% Helatm

A 01

)

o o

[u . g oo of

solct 2= £ AgAS AR EF F 27
7R 7 50.0 mgkg FATAA U AT B
AT, 1 o) FellE Al AR A4 el uld
ZQl AbadA Y Qdvkm Bole olesich. 18] HETH
vlaste] EAEE fojAdg viehd 852 5 A9l
Z7ro 2 Alg=se) oFEe] 3o 2= Hudu]A] ¢igho,
o] 9}z Z 2= Monsereenusorn(Monsereenusorn, 1983)2]
A A7 BUN, cholesterol, ALKP 52| 7}47} 43 &
oA ehdeiar shed £ AgdA e fAalsksict gk, o]
Aol el B wEe 257 3807 F R 5
E2] glucosex]®] 7t4E ALl 2% Pakow #3
=i},

Capsaicin®] 73-- 2 = o)) 50.0 mg/kgd 60% 7} WM Fof
A A7) EefollAe] Hr|a wkel wshks gl e (Mon-
sereenusorn, 1983), KR-25018-& w)#Akz} Hale] R4A7| 2
LA glE v B ]ldka stgivh B AI¥ES A
7)1 5o 4= DA-5018 ot Adks]o] FAFA Fo)A]
< Holu SeRAAQA ZUIs AV aste 5S &
2=2] ekghel. 2=, SAEEL] AS vAke] AdFEEs
< DA-5018 50.0 mg/kg S 7oAt f-2Ado] 1A=l
2t gakatdad olA Zrasied AP EAY] G FHEA
= A S glolch 2eu FEAA A B1ARY] o) Aks
7o) AR skoeny, Hel2ATA Al M=
23 gk olAte] AEAH A sk, =g Al
FolAw velhd A 52 2 AJEA A DA-50189] 3%F
2715 H)Ae 2 A sk vl vha Tl g ASE
AtgE gt R FEAE AR A 2 A Fae]
4R AAHUA T DA-S018E T BE S
FollA ) ZzFm) v)asle] EAA fo4d & 7 AL
2 veht AREA 43 FReE 24T 4 sterh
o7 gt A kA Aol A F7]Eagl wslrl QA A
odol AR AFY-L olei ek &, 3l 4ol
KR-25018% A% A@elx ZAY7|2 g F419
7%, B AgeMe 42 50.0 mgkg Foigeld Al 2
Al Eeke] foAgE F71HE vehlidlen, RE el
A€ 10.0 mg/kg o4 FoTollA] AdEedt S8t -
FARNE Aojxlo] ohi o] F Hoch ojohgd F-Al
o] Hsh= AP EA FoJA] EFo] Wbz 2EH Ao 23]
of & vehte Aoln, Be] AT a7l o)akaz]
o] T ehgrewz A Aejukge] r]dgt HeR
FzE Q. T8, o|atoll A FAR HIEL 277k &
717t 283 AT Ar|FHele BT Ao A
=o] DA-5018] A7| 5kl gt A whaA I EH =
AL woiv)

He|x2 e el ehe] Al 5] Welz
AehA] 274 AR e AT dE2dAe v
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EhiA] ¢ ZALACZA AIHE
Revt 29 AHEA Forolx
FFANE TAY 2702 AY %@oﬂ A3 Ak
dR e gebs ok

oAkl A2 RE] DA-5018E 500 mgkg FolT-olA]
ZE9 A} AlEEY _‘15_0:];0‘13 FAAR BAlZA) = 6lE)
2 oL:,Lﬂre:l wal bR FAb AEZ7l o4, RBC,
HB 2 HTz]4 27}, glucose F triglyceride] 8] 7342
uhslod 77, 10.0 mg/kg 5ol 79 QB i AHEAL T
o321 F FAH S5, Ad¥e] b 4, RBC, HB
2 HTx|9] 27}, glucosex| &} triglyceridex] ¢] 74 -8 fr
Whalod B A8 A stell 4] DA-50180] )3 S8k wish
£ 10 mg/kg S=Fol| 4] FE] S€she A& ALRHSC

49 goe 39

=] E

DA-50182] oFx4 =rle] dslez SDA #i=e DA-
50182 0, 0.4, 2.0, 10.0 28] % 50.0 mg/kg/day®] 4o
477t HW—%M ZAFEIF A3}, DA-50182 A-EAI7A,

F3A7A o 3E0A Foll FQA d3g vH £5, 8
Pz, v F=, A 5o 4R JAFtE AldEe R
Zyuks el qbdd R FAl A9 ww 2o BHEANE &

ubsledn), w3k, DA-S018L E52 AF2ZEs} oA, 3t
A W JAstEd Zale| 4] RBC, Hb, Htx| 2] 571, glu-
cose, triglyceride] 2] 71:““‘ o] W32 Jehig e, o)e}
2o EE § e 270 WU FEFE 2S5
Aoz At 01"4'—4 Az FE] DA-50182] ¥A4%
71 b, skin 28| 2 iﬂ%ﬁi A=, £ AlgzAds)
|4 DA-5018%] z}fg-gi 2. DA-5018 50.0 mg/kg/day ©]
ewd, Fod g2 2.0 mg/kg/day ©]3t2 A k.
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