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Table 1. Pathological criteria used to grade severity of articular lesions and methods

for calculation of GAI and MAI

Grade Gross findings Histological findings
0 No lesion No lesion
1 One vesicle of not more than 1 mm in lon- | Small area of granular degeneration in inter-
gest diameter mediate zone of articular cartilage
One vesicle measuring 1~2 mm in longest | Laminar necrosis in intermediate zone of arti-
| diameter ; or cular cartilage; or
Two or more vesicles measuring not more | Laminar necrosis and/or granular degeneration
2 ‘ than 1 mm in the longest diameter; or of cartilage associated with fissures or cavita-
; tion in intermediate zone of articular cartilage
One vesicle measuring 1~2 mm in longest
diameter and one measuring not more than 1
mm
Two or more vesicles exceeding 1 mm in | Similar to Grade 2 but more marked
longest diameter; or
3 One vesicle exceeding 2 mm in longest dia-
meter; or
One vesicle exceeding 1 mm and 2 or more
vesicles measuring not more than 1 mm
Erosion Erosion of the articular surface caused by deta-
4 chment of surface due to the above-mentioned
fissure or cavitation
Total grade for gross articular lesions
observed for a particular bone
GAI = X 100
80
Total grade for light microscopic articular
lesions observed for a particular bone
MAI = X 100
80
Table 2. Gross arthropathic incidence on articular surfaces of selected joints
from juvenile rats treated with NY-198 for 7 days (p.o.)
Group No. of animals Elbow joint | Knee joint
0.5% CMC (Control) 10 0/10 0/10
NY-198 100 mg/kg 10 0/10 0/10
NY-198 300 mg/kg 10 6/10 7/10

M TH -7 (Fig.4). WEDHBUREIZ300ug/keicB  SMUTATS/106ITH -722%, GAI T3 X DS T
WK BRI -SMUBET1/106], 1000mg/kgic B\ DB THHWEILTH 72,

TITKER B - SMAE T/ 1061, EEEirsgm -
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Table 3. Gross arthropathic incidence on articular surfaces of selected joints
from adolescent rats treated with NY-198 for 7 days (p.o.)

Group ‘ No. of animals Elbow joint Knee joint
0.5% CMC (Control) 10 0/10 0/10
NY-198 300 mg/kg 10 0/10 1/10
NY-198 1000 mg/kg 10 0/10 8/10

Table 4. Gross arthropathic index on articular surfaces of selected joints from
juvenile rats treated with NY-198 for 7 days (p.o.)

No. of Elbow joint Knee joint
Group T
animals | Humerus Ulna Radius Femur Tibia Patella
0.5% CMC (Control) 10 0 0 0 0 0 0
NY-198 100 mg/kg 10 0 0 0 0 0 0
NY-198 300 mg/kg 10 37.5 0 0 20.0 0 0

Table 5. Gross arthropathic index on articular surfaces of selected joints from
adolescent rats treated with NY-198 for 7 days (p.o.)

1 No. of Elbow joint Knee joint
Group
animals | Humerus Ulna Radius Femur Tibia Patella

0.5% CMC (Control) 10 0 0 0 0 0 0

NY-198 300 mg/kg 10 0 0 0 2.5 0 0

NY-198 1000 mg/kg 10 0 0 0 1.3 16.3 0
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Fig. 2. Distal portion of left femur from juvenile
male rat (No. 1) treated with NY-198
300mg/kg for 7 days
Grade 2)

: vesicle (arrow,

Fig. 3. Trochlea of right humerus from juvenile
male rat (No. 11) treated with NY-198
300mg/kg for 7 days and allowed to
recover for 3 weeks : erosion (arrow)
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Fig. 4. Proximal portion of right tibia from
adolescent male rat (No. 35) treated
with NY-198 1000mg/kg for 7 days :
vesicle (arrow, Grade 1)

¥, RERBRATSEA - SMUSETI31/20% B> Bk g
BRI 2R A bz, MATIZ300me/kg CRERE
EAHR B & BN - SMUETZhEN3.8B &
U°1.3, 1000mg/ke T3 SN HDEHLTENEN2.58 &
U42.5TH Y, 300mg/kg Ti3RD TREIEE R L2,

3) BT v b

8 B L U10BED S v FEH B L CREIRT Bk
BEIAT S BEIIRO N7z,

m # £

#iz, NY-198D4%ES v b THORBEEHEERRY
1370, NY-198DBIEEEIc D W THRET L7, T fE
Bl PEFy b, BTy P BIUBERT v b
T—HOBHERRREERL, NY-198nREiEFE2
AN EHE L7z,

WES v MIBWT, 5K TRHNC300me/ke T LR
B8 L KEREEATIEA « SMUBIORERA LN, £D
AT, MERAUICIIANAE, AREEAYIC I3 IR E T
RBEO/MEEOEREY, BRGLCRRAEMNI LNT
Hotre TNLDOFIRIY, HlATh-728FEF v FTD
NG ESRR L AR TH 729 —F, 3BLUI0E
P EE & T B C I BRI LB T & KB R iR
7 - SMEEEIC RS A DA b LT, REREERICIE LB
BTN A 1SR ETRROBHEIFALN,
2 DIRESERARICIIIER LR BRI EE AR
LT COFRIZREMROEER L E L b &
72, 1GEREEMER TR F UL AEEIIELPTH
N, RENIEOEAERDBA TS >z, FhARRET
I 04 L BEEECE TR B 1T BRI ORI
FoTHELR LD LHEEIN, UHAEIIIREA



1988

JUNE

CHEMOTHERAPY

444

9I9A3G ; H

9)JBISPOIN : +

WIS : F

PSUIWEX SAUOQ JO IdqUINN] : 4

- =M N -

HA HOH H A+

+

$9)420IpUOYd JO UOKBIAUIFAI
QUBRIqWAW [BIAOUAS Ul UONRII[IJUL [[3D
aInsodxa aInssiy 1ajje pado[dA3P UOISOId

aInssiy

uonjerauadop le[nueld yjrm Inssiy

uoljeIouaIap re[nuelld

(turof 22u3y)

mnws

O N

O~ -

M- N

T

HoH+ HAE A+ HAE + HAE | H

s31400I1puoyd jo uoneIauadar
SURIQUISW [BIAOUAS UI UOIIRII[IJUL [[3D

2Insodxa aInssiy Isije pado[dAdp UOISOID
a8e[nIed IB[NOI}Ie JO SISOIdAU
98e[131ed IB[NOI}IE JO SISOID3U YIIM JINSSIY

QInssiy
a3e[13Ied Ig[noljle jo uonelsus3dop Iejnueld

(urof moqg)

snIsWngy

(0g=1)
3y /3wgog

(0z=u)

(0z=1)

3%/3wgog

(0g=u)

(0g=u)

(0g=u)
3% /3woog [3%/3woo1

*x(0z=1u)

86T-AN

[o13u0)

86T-AN

[onuo)

86T-AN

[onuo)

AI3A0091 SYoaM (T

KI2A0091 SH9OM ¢

juswjeal} sep 4

("o°d) juswlesa1} 19)je SH9IM (] 10 ¢ I0J ISA0D3I 0} pamo[[e

Jpein)

UOIBAISSqO I1dOISOINN

uediQ

pue sfep , 10J g6T-AN UM Pajeall sjel S[1uaAn{ woly sjutofl p3jdslas Jo saoejins le[nonle uo sJuipury [edrSo[oyiedoisty ‘g 3[qe],



VOL. 36 S-2

CHEMOTHERAPY 445
Table 7. Histopathological findings on articular surfaces of selected joints from adolescent
rats treated with NY-198 for 7 days (p.o.)
o Control NY-198
rgan Microscopic observation Grade — 300 mg/kg | 1000 mg/kg
(n=20)* (n=20) (n=20)
granular degeneration + 3
Femur
cavitation with necrosis + 1
granular degeneration =+ 5
. + 1 1
fissure with granular degeneration + 2
or necrosis + 3
Tibia | cavitation with granular + 2
degeneration or necrosis |
necrosis + < 1
erosion + | 2
+ i 2
+ : Slight + : Moderate H : Severe
* ! Number of bones examined
Table 8. Microscopic arthropathic index on articular surfaces of selected joints from juvenile
rats treated with NY-198 for 7 days (p.o.)
No. of Elbow joint Knee joint
Group
animals | Humerus Ulna Radius Femur Tibia Patella
0.5% CMC
(Control) 10 0 0 0 0 0
NY-198 100 mg/kg 10 0
NY-198 300 mg/kg 10 0 0 23.8 0 0
Table 9. Microscopic arthropathic index on articular surfaces of selected joints from
adolescent rats treated with NY-198 for 7 days (p.o.)
No. of Elbow joint Knee joint
Group T . ]
animals | Humerus Ulna Radius Femur : Tibia | Patella
0.5% CMC 0
(Control) 10 0 0 0 0
NY-198 300 mg/kg 10 3.8 1.3
NY-198 1000 mg/kg| 10 0 0 2.5 42.5 0
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Fig. 5. Trochlea of right humerus from juvenile
male rat (No. 42) treated with NY-198
300mg/kg for 7 days : moderate fissure
with necrosis of articular cartilage (Grade
2), X100, H-E stain

Fig. 7. Trochlea of right humerus from juvenile
male rat (No. 34) treated with NY-198
300mg/kg for 7 days and allowed to
recover for 3 weeks : dense aggregatés
of enlarged chondrocytes denoting an
attempt to regeneration of erosion, X100,
H-E stain

Fig. 6. Distal portion of left femur from juvenile
male rat (No. 1) treated with NY-198

300mg/kg for 7 days : moderate fissure
(Grade 2), X100, H-E stain

BERMIREDOF~NEITT 2 2 EpER biv),

B#T v MTBWT 8 8 X 1088 & b 1000mg/kg T
LEEREREED N o, D L L), NY
-198ic 5173 7 v FOMEREI 8 BRI ETIIRE
LuanwZ L), BEREIREET 2100
TRELH 22 LHIMRIN, LIL, BES
M CDIRENEICRET 2HRIITATH 3, 72,
CORBRIITRDOE) ¥ o AWK BROGIERI TR

Fig. 8. Trochlea of right humerus from juvenile
male rat (No. 49) treated with NY-198
300mg/kg and allowed to recover for 10
weeks - notably enlarged chondrocytes
with pink prominent nucleolus within
large lacunae, X200, H-E stain

FNTWBHEREG—BETHHLDTH R,
# *
RZRBICHEA, REREOHISE LB - - &RER
REE 2RBERE R IBBERCFEBHHELE T,

(AHTseis, FERI614E 1 A X D BERI614E10R £ TOBIC
FEL,)
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Fig. 9. Proximal portion of right tibia from

D

2)

adolescent male rat (No. 26) treated
with NY-198 1000mg/kg for 7 days :
slight granular degeneration of articular
cartilage (Grade 1), X200, H-E stain

X R

GoucH, A.; N.J. Barsoum, L. MitcHELL, E.J.
McGuire & F.A. DeLA IGLESIA: Juvenile canine

drug-induced arthropathy: Clinicopathological

studies on articular lesions caused by oxolinic
and pipemidic acids. Toxicol. Appl. Pharmacol.
51: 177 ~ 187, 1979

INGHAM, B.; D.W. BRENTNALL, E.A. DaLE & J.A.
McFapzean: Arthropathy induced by antibacter-
ial fused N -alkyl-4-pyridone-3-carboxylic
acids. Toxicology Letters 1: 21 ~ 26, 1977

Fig. 10. Proximal portion of right tibia from
adolescent male rat (No. 36) treated with

3

4)

5)

6)

NY-198 1000mg/kg for 7 days : erosion
in articular cartilage (Grade 4), X100,
H-E stain

Tatsumy, H. ; H. SENDA, S. YATERA, Y. TAKEMOTO &
K. Ounisur: Toxicological studies on pipemidic
acid. Effect on diarthrodial joints of experimen-
tal animals. J. Toxicol. Sci. 3: 357 ~ 367, 1978
T &P, BHE—%, AW, LEDEH : NY-198
XY FUANRVBRERIODE S v McBlT
BB, ALEEBRR A AL PR
MEEE NFEF R T v NEEEBOREL Y)Y
kv ANRVERIEANC & 2BEEEEICOWT, £
120 AABREESEMEL T 0 s 4 - BEE 1 105
1985

WEHE=RR, LU, 4 B BEEMKEIRENE
SLBRRICETT AHTZE. MRS | 175~179, 1972
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ARTHROTOXICITY STUDY OF NY-198 IN RATS

Takeo SHimo, Kazue Matsupa, Akemt Sarto and MiTsuo Y AMAZAKI
Central Research Laboratory, Hokuriku Seiyaku Co., Ltd., Fukui

Arthrotoxicity of NY-198 was studied in juvenile (4 weeks of age), adolescent (6 weeks) and adult (8 and 10
weeks) male rats. NY-198 was orally administered at doses of 100 and 300 mg/kg to juvenile rats, and at 300
and 1000 mg/kg to both adolescent and adult rats for 7 consecutive days. In addition, juvenile rats in the 300
mg/kg group were allowed to recover for 3 or 10 weeks after the end of administration. The following results
were obtained from pathological examinations on elbow and knee joints.

1) At the end of the administration period, gross examination revealed vesicles on the articular cartilage of
the trochlea of humerus, the distal portion of femur or the proximal portion of tibia at a dosage of 300 mg/kg
for juvenile rats and at more than 300 mg/kg for adolescent rats, while microscopic examination revealed
granular degeneration, fissure or cavitation in the intermediate zone of articular cartilage or erosion on the
same site at the dosages described above. The incidence of lesions was higher in juvenile than in adolescent rats,
being mainly localized at the trochlea of humerus in the former and at the proximal portion of tibia in the latter.

Neither gross nor microscopic examinations revealed articular lesions in adult rats.

2) At the end of the recovery period, erosions on the trochlea of humerus or the distal portion of femur were
grossly seen at 300 mg/kg and the microscopic lesions consisted of erosion or fissure in the intermediate zone
of the articular cartilage, associated with regeneration of chondrocytes. Regeneration of chondrocytes suggests
that a repair process is active in these lesions.



