SEer=8I5]X|, The Journal of Applied Pharmacology, 10, 117-123(2002)

Type IV phosphodiesterase inhibitor(CJ-10882)2] 7Hofl CHSt
25 AHEER0] SUAMH

RS - HFH - UBE - YR -

012! - BA! - A

PIARGATY FU PRI AT
R AT S AR T

Toxicity Study of CJ-10882, a Type IV Phosphodiesterase Inhibitor:
2 Weeks Repeated Oral Administration in Beagle Dogs

Shin-Woo CHA, Ju-Hyun BAE, Jong-Choon Kiv, Dal-Hyun K,
Kounho Leg! and Seogbeom SoNG! and Junghee Han*
Korea Institute of Toxicology, Yuseong, Daegjon 305-600, Korea
IR&D Center of Pharmaceuticals, Cheil Jedang Co., Ichon, Kyonggi-do, 467-810, Korea

(Received May 28, 2002 ; accepted June 22, 2002)

Abstract — CJ-10882, (E)-[(3-Cyclopentyloxy-4-methoxyphenyl)methylene hydrazine-carboxamide, is a newly de-
veloped type [V phosphodiesterase isozyme (PDE IV) mnhibitor. To investigate the subacute toxic effects of CJ-
10882, it was administered to both male and female dogs at 0, 25, 50, 100 or 200 mg/kg/day orally for up to 2
weeks. During the test period, clinical signs, mortality, body weight, food consumption, ophthalmoscopy, uri-
nalysis, hematology, serum biochemistry, gross finding, organ weight, and histopathology were evaluated. Sev-
eral clinical signs were observed in treated dogs at above 25 mg/kg, including salivation and vomiting. A
reduction in the body weight was observed in both sexes at above 50 mg/kg. There were no treatment-related
effects on mortality, ophthalmoscopy, urinalysis, hematology, serum biochemistry, necropsy findings, and his-
topathology in any treatment group. The results of this study demonstrate that CJ-10882, a selective inhibitor
of the type IV class of PDE, may cause effects on gastrointestinal tract and salivary glands, Therefore, these
organs should be closely examined in studies with other PDE IV inhibitors.
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CJ-10882{(E)-[(3-Cyclopentyloxy-4-methoxyphenyl)
methylenehydrazine-carboxamide} = A X 84| 2 /e
PDE IV (phosphodiesterase type IV) <A Al ej=}. PDEE
2 cAMP#} cGMPY F¥=E =4 842 4¥A
ol 2= (Barmers} Page, 1996), °] &2 7]&L] Bz
PDE HA|A| 8] A& do] whet 77}A19) isozyme o E F-
Feokn ¥ oo} glvh(Banner?t Page, 1995). PDE &
25 FolA PDE IVE cAMPe| ¥& AHAHL 7w
e BARAM, B WA Fe dFH TGl 22 5
=2 280 432 ¢lok(Teixeira &, 1997). o] 2} gt
PDE IV JAA &L F2 95 245 ey A= +
E, 7494 9 fd 59 FAES fiste Aer i
1=o] glvh(Larson 5, 1996; Souness 5, 2000).
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5571498 2] Beagle dogS Covance Research Product
Inc. (Cumberland, VA, USA)Z HE FUste] 17]1€zt
=8 AAgEbE A s, Ea7AL w3 A, HAAE
Arshe] 71733 qbf 47 sebe]E A9 Ele] Alge]
Abg-3hgiet. o] W A F %9’4 o] 83~9.2kgo]l3 7
o] 74~83kg °l%HTh T Al ofF WS
tattoo H Z g AR&3A} %‘ifﬂc*] AL =S F-2s)
St

FTES 2H A AYRAREARRL (700W X 700L X
800 H mm)ol| A ¥R $43te] 2% 23+£3°C, A<
= 50+ 10%, 12*]7&-%’/12%1 -t cycle 9 25 150~300
Lux2 A& ALS3AAM AL T3 AL g_(g___].ﬂ__gﬂ Gl
%1 v F4 54}, Japan)E 300 g/day 12| YETE

$E 1,200 ml/day® |3 Fodslgiet,

HE FoiSE9 Y H AEE M

Folage] AME2 AEELL AR Y AFT
7] Ee 2 3le] o)n| AAFH P To|A 2577 EAAH
£ B R dlo] MM 257F T A FHAg-aFel A
E/H'Q— L]'E]'L“H T A 2 g 7)1-25 745]1_ 'g' ‘U'T']E é
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gl 57 AlgEe R A

FoiuHY o1 Foi7|gt
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te] ¥)E, pH, A=A, A bilirubin, 2, uro-
bilinogen, nitrite % 2] FH-of] sl A
=g AHE 5% dFEF 1,500 pmeE 5E7F A
%=} (Hermile, Germany)d}el A Eel o8k HAL=
AAlshedct.

gty AAle B8 g —r°=l7ﬁ/‘l 9 %
of 2 FFo 134 Aol D‘I HE-L 9579 % "71‘:’
2HE AAskE ghL of 05mE EDTA-ZK g
A (FAR FAE el AF 3] DY ZJ A}
o]-gstgen, 712 HAT A 1ml AEE 32%
sodium citrate 2 % 2] = GAS P2 dte] N F A 7H
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nitrogen (BUN), creatinine (CRE), total protein (TP),
albumin (ALR), glicose (GLU), total cholesterol (TCHO),
total bilirubin (TBIL), triglyceride (TG), phospholipid
(PL), sodium, potassium, chloride 5o Z743}4}.
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Table I. Body weight changes of male and female dogs administered with CJ-10882 for 2 weeks
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Dose 0 25 50 100 200 0 25 50 100 200
(mg/kg/day)  Male(g) Female (g)
Day 0 8300 8310 8680 0180 8990 7450 7360 7830 8090 8290
Day 5 8420 8480 8810 8820 8380 7560 7390 7940 8390 8120
Day 8 8480 8590 8680 9090 8670 7750 7600 8060 8800 8200
Day 12 8630 8690 8860 9110 8890 7790 7720 7900 8360 8170
Day 14 8240 8300 8570 8570 8100 7360 7220 7520 7890 7490
Table I1. Food consumption of male and female dogs administered with CJ-10882 for 2 weeks
Dose 0 25 50 100 200 0 25 50 100 200
(mg/kg/day) Male(g) Female(g) _
Day 1 292 256 271 272 300 199 173 300 300 300
Day 6 300 300 300 300 45 300 300 300 300 300
Day 9 182 208 236 189 257 270 185 300 174 300
Day 13 219 300 284 197 233 284 151 181 300 300
Table ITL. Urinalysis findings in male and female dogs treated with CJ-10882 for 2 weeks
Dose 0 25 50 100 200 0 25 50 100 200
(mg/ke/day) Male Female
Glucose - 1 1 1 1 1 1 1 1 ] 1
e - 1 1 0 0 1 0 1 1 1 1
Bilizubin 14+ 0 0 1 1 0 | 0 0 0 0
Ketone - 1 1 1 1 0 1 0 1 ] 1
+— 0 0 0 0 1 0 1 0 0 0
1.005 0 0 0 0 0 1 0 1 1 0
1.010 0 0 0 0 0 0 0 0 0 1
Specific gravity 1.020 0 1 1 1 1 0 0 0 0 0
1.025 0 0 0 0 0 0 1 0 0 0
1.030 1 0 0 0 0 0 0 0 0 0
6.5 1 0 0 0 0 0 0 0 0 0
7.0 0 0 0 0 1 0 1 1 0 0
pH 75 0 0 0 0 0 0 0 0 0 1
8.0 0 1 1 1 0 1 0 0 0 0
8.5 0 0 0 0 0 0 0 0 1 0
- 0 l 0 0 0 0 0 1 1 1
Protein +/— 1 0 0 0 1 0 0 0 0 0
1+ 0 0 0 0 0 0 | 0 0 0
2+ 0 0 1 1 0 1 0 0 0 0
Urobilinogen 0.1 1 1 1 1 1 0 1 1 1 1
= 1.0 0 0 0 0 0 1 0 0 0 0
.o - 1 1 1 1 1 1 1 0 1 0
Nitrite N 0 0 0 0 0 0 0 1 0 1
Occult blood - 1 1 1 1 1 1 i 1 1 1
- 1 1 0 0 0 0 0 0 0 1
Sediment +— 0 0 1 0 0 | 1 1 0 0
+ 0 0 0 l 0 0 0 0 0 0
++ 0 0 0 0 1 0 0 0 1 0
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2 A FEI EAGI)e2 BBH o) fo
8} A% 2 =63 BLFS 25 mgkg FAE
dME ¢t 2R AR A& e] A5 B
50, 100 R 200 mgkg FoFol A g BF TEZ} A
9 A A7 Tt BEAFHG e Fd 94 20
=2 #ZH S A5 R A9, 50mgkg Fod 72
FANM AEZE, 100 2 200 mgkg Fol 2] oA
T2 s AR #HS 4S50, 100 2

200 mgkg FedFollM AEe] A8Hxle] ztgHo 7
A= gir}. o) 9ol = A Aldiarrhea) ¥ A ¥ (mucous
stool)o] FTEEF| gl o} FEAu X} Yl $FARA ¢
slo] AlEER Y] Bl T7lo] gl g Has A}
29k

AFE7 A7, g BE Fod oA Fol 3|
vl FR A A S| ZrAstgel(Table 1) T2 %
25mgkg FoFolA  0.12%, 50mgkes Fol-oll A

Table IV. Hematological findings in male and female dogs treated with CJ-10882 for 2 weeks

Dose 0 25 50 100 200 0 25 50 100 200
(mg/kg/day) Male Female

Erythrocytes (x10'2/1) 6.78 6.91 7.60 7.01 6.87 6.61 6.31 7.29 6.26 6.29
Hemoglobin (g/dl) 16.2 15.8 17.4 16.4 16.0 16.2 14.1 16.3 14.6 14.9
Hematocrit (%) 48.4 47.4 52.2 42.3 47.0 47.2 41.2 47.7 435 44.6
MCV (fl) 71.4 68.6 68.6 60.3 68.5 71.4 65.2 63.5 69.6 70.8
MCH (pg) 239 229 22.8 23.4 233 245 22.3 223 233 23.6
MCHC (g/dl) 335 334 333 38.8 34.1 343 342 34.1 33.5 33.4
Platelets (x10%1) 290 290 200 276 363 316 251 316 332 308
Reticulocytes (%o) 2.0 1.0 5.0 1.0 1.0 1.0 2.0 0.0 2.0 1.0
Leukocytes (x10%/1) 10.6 I1.1 12.8 3.96 8.83 12.0 7.40 8.35 8.11 9.16
Neutrophils (x10%/1) 7.55 7.89 9.83 6.72 6.09 7.66 4.96 5.93 5.03 6.23
Eosinophils (x10%1) 0.32 0.22 0.51 0.0 0.18 0.12 0.22 0.0 0.16 0.00
Basophils (x10°1) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lymphocytes (x10°/1) 2.77 3.00 2.43 2.24 2.56 4.19 2.15 242 292 2.93
Monocytes (x10°/1) 0.0 0.0 0.0 0.0 0.0 0.0 0.07 0.0 0.0 0.0

MCV, mean corpuscular volume; MCH, mean corpuscular haemoglobin; MCHC, mean corpuscular haemoglobin concentration.

Table V. Serum biochemical findings in male and female dogs treated with CJ-10882 for 2 weeks

Dose 0 25 50 100 200 0 25 50 100 200

(mg/kg/day) Male Female

Aspartate aminotransferase(1U/1) 19.1 17.2 253 29.6 21.0 24.1 16.2 21.0 19.0 22.9
Alanine aminotransferase (TU/1) 27.47 22.7 86.5 287 53.0 239 49.5 393 601 48.0

Alkaline phosphatase (TU/1) 195 304 286 246 291 204 191 264 1140 264
Blood urea mitrogen (mg/dl) 154 14.5 20.8 18.0 212 151 15.8 14.4 18.3 22.0
Creatinine (mg/dl) 0.74 0.82 0.96 0.75 0.63 0.85 0.72 0.94 0.92 0.78
Glucose (mg/dl) 104 106 109 104 113 112 113 107 103 94.1
Total cholesterol (mg/dl) 200 182 140 212 229 162 169 160 263 215
Total bilirubin (mg/dl) 0.02 0.01 0.02 0.04 0.04 0.04 0.09 0.07 0.07 0.03
Total protein (g/dl) 592 5.99 5.95 5.69 6.55 5.66 542 5.59 575 5.96
Albumin (g/dl) 3.57 3.51 3,70 371 3.85 3.31 3.86 3.56 3.72 3.58
Creatine phosphokinase (TU/T) 236 242 297 268 218 305 313 354 280 375
Triglyceride (mg/dl) 67.2 65.3 54.9 14.9 41.6 48.7 22.3 21.6 36.5 329
Calcium (mg/dl) 10.9 10.9 10.8 11.2 114 10.3 11.0 10.9 10.6 11.2
Inorganic phosphate (mg/dl) 6.84 7.20 5.59 5.55 4.94 6.36 4.85 6.59 4,75 5.52
Phospholipid (mg/dl) 429 377 312 394 454 334 353 328 418 417
Albumin/Globulin (ratio) 1.52 1.41 1.65 1.87 1.43 141 247 1.75 1.84 1.51
Sodium (nmol/1) 144 145 147 146 140 144 147 144 144 144

Potassium (nmol/I) 5.01 5.12 4.82 4.44 4.52 4.39 4.20 4.54 520 4.30
Chloride (nmol/1) 110 108 111 109 95.0 112 114 110 112 112
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1.22%, 100 mgkg F oA 6.62%, 200 mgks F
oA 9.97% ZaErel o, 47 A9 25mgkg F4
oA 1.80%, 50 mgkg FoITol A 3.95%, 100 mgkg
F-o] Fol| A 236%, 200 mgkg Fod Foll A 9.59% 7ra-3}
At ¢ ZF 50 mgkg o) AFe] Fod Fell A Fed A
Al Aol vlE] SFADAYA s A Hed
4ot

At H e A A AN ELE T8l G
2] BE FoJ oM AHEZHS Fojol T3y W3
TR A Fkvh(Tabel 2). A}, 274 et 7
Al A AW 2T TG P BE Fof FolA
AlggRe] Fojol AYH W= {FEA Gt
(Table 3, 4).

g slsls A Ao g 25 100 mgkg

A ALTS €7 100 mgkg Fof FollA] ALPS] 4]
7b AR vlE Bl ol g 4g BE
Foj el A A HEA Foiol RHE W #AHA
oI9keH(Table 5).

73 A, 72 25 4 200 mgkg Fof Tell A T3
2 AP &0 HAFG ) o] He] o] BE
FezoA ANPEL Folof FHAE M BLEA
&atvh A71FF EAAR, £ 25mekg H 200
mg/kg Fod ol A WA = vl AHA 2 I3
2] Fgke] vri A EAFHAS. U2 200 mgkg F
of el Al whae] Fafe] wjA kel Wsf A ZA
=41} (Table 6).

AW FA Hat A, A AS AR EREE
ALt BE FedoM, 718 A 200 mgkg F4

Table VI. Organ weights in male and female dogs treated with CJ-10882 for 2 weeks

Dose 0 25 50 100 200 0 25 50 100 200
(mg/kg/day) Male Female
Body weight (g) 8240 8300 8570 8570 8100 7360 7220 7520 7890 7490
Spleen (g) 204 249 26.4 29.0 21.6 339 24.7 22.5 21.8 27.0
per body weight (%) 0.25 0.30 0.31 0.34 0.27 0.46 0.34 0.30 0.28 0.36
Liver (g) 214 235 232 218 275 181 151 189 204 187

per body weight (%) 2.59 2.83 27N 2.54
Adrenal glands-left (g) 0.29 0.40 0.37 0.39
per body weight (%) 0.00 0.01 0.00 0.01
Adrenal glands-right (g) ~ 0.31 0.36 0.42 0.37
per body weight (%) 0.00 0.00 0.01 0.00

Kidneys-left (g) 18.2 21.5 23.6 20.1
per body weight (%) 0.22 0.26 0.28 0.23

Kidneys-right (g) 18.9 20.6 23.6 19.9
per body weight (%) 0.23 0.25 0.28 0.23

Heart () 719 623 778 668

per body weight (%) 0.87 0.75 0.91 0.78
Prostates (g) 271 148 575 4.06
per body weight (%) 0.03 0.02 0.07 0.05
Testes-left (g) 312 1.82 5.81 6.83
per body weight (%) 0.04 0.02 0.07 0.08
Testes-right (g) 3.32 1.96 5.54 6.57
per body weight (%) 0.04 0.02 0.07 0.08
Ovary-left (g) - - - -

per body weight (%) - = - -
Ovary-right (g) - - - -
per body weight (%) = - - -
Lung (g) 75.6 78.7 86.5 90.2
per body weight (%) 0.92 0.95 1.01 1.05
Brain (g) 65.0 60.1 74.4 823
per body weight (%) 0.79 0.72 0.87 0.96
Hypophysis (g) 0.04 0.05 0.07 0.02

per body weight (%)

340 246 2090 251 258 250
041 032 034 036 038 045
001 000 001 001 001 001
045 034 031 036 034 046
001 001 000 001 000 00l
23.1 193 182 177 195 164
029 026 025 024 025 022
233 181 17.1 174 185 160
029 025 024 023 024 02l
722 674 598  634- 714 668
089 092 08 08 090 089
1.60 - - - - -
0.02 - - - - -
3.15 - - - . -
0.04 - - - - -
2,54 - - - - -
0.03 - = - - -
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Table VIL. Histopathological findings in male and female dogs treated with CJ-10882 for 2 weeks

Dose 0 25 50 200 0 25 50 100 200
(mg/kg/day) Male Female

Kidney

Nephropathy 0 0 0 1 0 0 0 0 0

Mineralization 1 0 0 0 0 0 0 0 0
Liver

Pericholangitis 0 1 1 1 1 1 1 1 0

Bile duct hyperplasia 0 1 1 1 1 1 1 1 0
Lung

Granulomatus inflammation 0 1 0 1 0 0 0 0 0
Adrenal gland

Vacuolation 0 0 0 0 0 0 0 0 0
Gallbladder

Inflammation 0 0 1 0 0 0 1 1 0
Testes

Atrophy of seminiferous tubule 0 1 0 1 - - - - -
Hypophysis

Cyst 0 0 0 0 1 0 0 0 0

=& A AR EE g BE TN HBFH

4 (pericholangitis)?t 223 A (bile duct hyperplasia)®]
AR = A9 AW ZETI 100 mgkg F
ol A 2142 FF 2 A Z(mineralization)©], 7 €] 200
mg/kg 5o Tl A A172-2] 4] Z(nephropathy)e] = 9l
o 714 25 B 200 mgkg FoATolA H e SolFA
% #(granuloma-tous inflammation), =% 100 mg/kg T
o] Frol| A B-4l=) A 2] 3 FH(vacuolation), T 2] 25 &
200 mg/kg F-od ol A aL&ke] A M| 4] S(arophy of se-
miniferous tubule)e] A= vt 7L vl AW FFol A
= el 2) Feyst)e] FEEUTH Table 7).

i

o

AEEZE C)-108825 6571939 Beagle dog ¥
Zk7Zbe)| wfshed 0, 25, 50, 100 & 200 mg/kg?] SFOZ
149 7F Wb A 755t F29) Abga dukEadd
ZF, AFHste 4, AARAAZ &, AL =3
Ab, g ahH 7 AL ﬁ@ﬂ*ﬁﬂﬂﬁ@*l—, —r7d/"~7d~»&%, 2
NEFEA P 2yt ¢ HARE A A s el
= 4L FEslgc)

AN E AT AE, AL A " Qs ] Al
A B ARERY Foig TR W DAEA) Gk
o dubEAgel A FE, Fd 7 AEFale] 1 AHx
2 WS glelA SakdAdelA BRH S PDE IV
AAASL FRAAA A S vA TEE I3
Aoz oelx gl em(Bannerst Page, 1995), ¥ Al¥€E

o] PDE IV JAAI LS 7Hatsl] & df F5473 A
gL v|H FEE L3 AoF AR il
2] 74, &3] PDE IveAlAle] ¢%4 rolipram& 10,
30 % 100mg/1<5.2§_ P 257 A& FI59S o
B2 E FoFolA #AEFEg v B (Larson 5, 1996)%
Zrets] £, CI-10882 9 A] v+ PDE IV A A A=
*‘r’rc’d%é%% she Aoz ARG, AFHztd gl
A G B GFAFRAUA 2= Aefe] #F
HAed, ol 75 9 F4959] S 7198 A8
g 2ol o8 el AztE fgeidoh daA sy 7
At A gk 5 100 mgkg 4% N ALTS F3) 9}
47 100 mghkg Fo ol A ALPS] 3|7} mj At &2
of ®ls] Frshsded, ¢l iih Hel 24734 A
olo} AE Wrlo| H|AFA ehghow, g EF 200
mg/kg Fol Fol M o] ake] TEAEA] ool AP EA ]
Fod el o] ¢l -¢dg WE .
FAAANM ARA F T& $Fo] £39 25
gl 200 mghkg FoiTAAM FLAE AU A7) SHF FA
A= A2 ﬁ%ﬂ Hlﬁﬂ AL 9 Ige| Fofol
B3, 3] A4 A AAL 23 AR
o] #2F ¢t :LEJL]- 50 2 100 mgkg Fof 2ol A
2" A A o] b7 o] ﬂ%}E]Z] ebsrem, AAF
A& W] A7) AR el AEEEY AFH
ol 43 Hope ADE dsolvt AASe] Rpeldd Z]al
Sk Az AlEFc
ZAW 2 Q] FAAfelA 7]
78] AN EZLE A &g B F

F

_H
fu
A
fu
i,
i)

00 mg/kg Fo9 3
Zol| A AT
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T A o] FFFHAC 7] A oj={E W
°] Fol ol MEt FaE gl o bzl A vAdE
AME FUT 27 FFH HOE Wol AlHEA
of 23t ofgFe FdE A gkl Y WA Y 2T
100 mghkg Fol el A Alae] FgA e 71 200
mgkg FelTolA AFo] AREG o 4 BE
FoJ ol ME ol F 7] HAFA &k W A
=7} AR el Al B 23 gEgE e
270z AtaE e 7)eke] W o R AL i, H
9 Sl EE, TR Fxs 52 P4
o) QT I FES} wleksled A FER Fodol 23 W
BIE ALRE | gt
o] Ahe] ol A CI-108829] A3
2 2 type IV PDE A A7} el = %/‘
ﬁ}c‘i ";v‘—i 50 mg/kg o] 742 Fof Tl A
gl FEZA o] AP, AV SAES £
]sJH}H%@Eﬁ}Qﬂﬁlﬂﬁ*VHi—VHH$4
A A A2 ko] gli= type [V PDE HA| A=
A% Tibenalast, Cilomilast, Arotylline & Roflumilast
of slam, dFE A 14 == 24 24 9l= A
o2 4#x 9lvh(Souness F, 2000). CJ-10882% A
A 5A el x 2] 9F A= Y FETo| %A 5
oz YA AH-ES(dual function)S Zt= ¢kEEA £ o
T 1108828 H5A4F7e 7zASE 48 5 8l
£ A2 Al@ v}

2 Hi et _L

ZAtel e

£ A7 ArleFolA Ag 54 dTAEAry
2 z] ) (A Z: 2000-1-PC-01- B-13)0]] &) 3le] 423
Folom ele] Zhatg =}

EHDEH
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