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Table 1 Hematological findings in rats receiving AT-2266 for one month

| S — .
S Dose No. of Erythrocyte Hemoglobin Hematocrit Platelet PT
ex .
animal
# | (mg/kg) (10¢/mm?) | (g/dD) (%) (10*/mm?) (sec)
Control 10 822+13.2 ‘ 16.0+0.30 49.7+£0.54 739+52.6 16.6£0.39(10)
120 10 829+24.4 | 15.7+0.19 50.0%0.65 757+28.2 17.7+0.39(10)
Male
600 10 853+18.2 16.1+0.22 51.2+£0.55 748+18.7 16.6+0.31(10)
3,000 9 845+22.3 15.2+0.39 48.4+0.84 696+43.4 17.14+0.28( 8)
Control 10 | 842+23.8 15.5+0.33 49.8+0.55 866+25.5 16.3+0.83(10)
120 10 790+ 7.1 15.5+0.21 49.2+0.81 892+43.6 16.8+0.74(10)
Female
600 10 794+12.9 15.1+0.29 48.7+0.68 811+36.7 15.6+0.32(10)
3,000 10 855+24.4 15.5%+0.19 48.9+0.37 839+38.9 15.5+0.96( 9)
Diff tial I t t (4
S Dose No. of APTT Leucocyte ifferential leucocyte count (%)
ex
imal
(mg/kg) anima (sec) (102/mm?) Bas Eos Neu Lym Mon
Control 10 21.2+0.29( 9) 179+11.9 0 0.5 9.9 85.3 4.3
120 10 20.7+0.45( 8) 172+ 8.5 0 0.8 10.0 85.8 3.4
Male
600 10 19.7+0.32( 9) 165+ 6.5 0 0.9 12.9 82.7 3.5
3,000 9 20.3+0.38( 8) 209+26.0 0 0.3 21.9 74.6 3.2
Control 10 24.2+1.25( 9) 150+ 5.7 0 2.1 9.9 85.5 2.5
120 10 24.li1.31(10)i 141+ 4.9 0 2.4 7.5 88.4 1.7
Female [
600 10 25.8+1.73( 9) 149+ 8.6 0 1.5 6.6 89.8 2.1
3,000 10 24.9+1.04( 9) 146+ 5.8 0 0.7 10.6 87.5 1.2
Mean=+S. E.

Abbreviations used are: PT, prothrombin time; APTT, activated partial thromboplastin time ;
Bas, basophile ; Eos, eosinophile; Neu, neutrophil; Lym, lymphocyte ; Mon, monocyte.

Numerals in parentheses represent number of examined animals.
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HEHEOWY, 3 X03,000mg/kg HFTHRHRIEOEERD
Whn L ROBELE OB 1AL,

7) BRI X OREASENRE
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T E T BER DR H3600 mg/kg BEDOKE 1 5, HE 2 6,
3,000 mg/kg BEDORE 1§, HE4BICADRI, £DigH
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Fig. 1 Body weight changes in male and female ray,
receiving AT-2266 for one month
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Table 4 Histopathological findings in rats receiving AT-2266 for one month

T~ Sex Male Female
Dose (mg/kg) B B
Histopﬂthologicﬂl NO. Of rat 0 120 600 3,000 0 120 500 3&”
findings 1010109 ]10/|10/1]/1
Liver: slight atrophy of parenchymal cell 0 0 0 3 0 0 0
Kidney : slight desquamation of renal epithelium (focal) 0 0 0 2 0 0 01
: hydropic degeneration of epithelium cell 0 0 0 2 0 0 0 2
: dilatation of renal tubule 0 0 0 1 0 0 0 0
Testis: atrophy of seminiferous tubule (slight) 0 0 0 4
(moderate) | 0 0 0 1 ,
(severe) 1 0 0 0 | !
Epididymis: appearance of degenerative or (slight) 0 0| 0 5 ;
necrotic spermatid (moderate) | 0 0 ‘ 0 3 | ' '
Cecum: edema of lamina propria 0 0o ' o Co2 { 0 0ol o0 0
: ! )
: erosion of cecum epithelium | 0 0 | 0 l 1 X 0 0 [ 0 0

No remarkable changes were observed in the spleen, brain, submaxillary gland, pituitary, thyreid,
thymus, adrenal, seminal vesicle, ovary, stomach, large intestine, pancreas, bone (bone marrow), skin
(mammary gland), aorta, lymph node and eye ball. Spontaneous alterations in the heart, lung, small
intestine, prostate, uterus, urinary bladder, skeletal muscle and diaphragm were found in a few rats.

Table 5 Plasma concentrations of AT-2266 in rats
receiving AT-2266 for one month

Dose | Time* | Plasma AT-2266 level (2g/ml)

(mg/kg) | (hr) male ’ female
120 1 7.2+0.60 (5) | 5.5*1.07 (5)
24 0.1+£0.09 (5) N.D. (¥
1 14.3+1.48 (5) | 9.5%+1.35 (5)

600
24 1.1+0.18 (5) | 0.6+0.16 (5)
25.8+2.81 (4) | 15.8+0.83 (5)
3,000 |
| 24 6.0+2.04 (5) | 1.6+0.39 (5
Mean £ S.E.

*. Time after the last dosing.

N. D.: Not detected.

Numerals in parentheses represent number of exami-
ned animals.

mg/kg HOREDKEHNBRY TH- 1225, AKX
hEHE LT FOMOBECES W TINBR L FEEI
Teh o 1o
AR T 300 35 X O°1,500 mg/kg BEORE TR EF AT
B Lichi LB BROBMAR L ABRE Th- 1
FoK B XBED 300 35 L V11,500 mg/kg B, MED 1,500

mg/kg BECE EMANIC BREDIC AN L 7o A% DUBHRRED
ThEiEFFAETH- 10

3) REKZE

FanRr AR ARCERFCARERRYEI S
B 3003 X U° 1,500 mg/kg 5B K bl £0H,
BE 1 BEORECHERE L it S RBICRELICNa'D
HEEmA BB I Nt 1 P ABRKWCHETIOR
@235 hhibhic i LB ORE CIIELIXch o1

4) MIEFEMKRE

Table 6-1iC 6 » AR LB, Table 6-2 KEEHD
B R LT 1,500mg/kg HolchfaiEs L0
INRBDOBE A LA ORI, 1 ARIOKERE
TER LI £oftoRERBKEEFRALhh
be) ‘f:o g

5) MmE4A{LFRRE

6 » AMBE- Bl T UCARROREERY Tthih
Table 7-1 3 L U8 7-2 IZ5R Lo 1,500 meg/kg B
TREAR, 747 I vORBY, XL#TIIREERD
WinE 7 V7 F=voBls, BETCREMBOHEMNEA
bt RBOEERCEVTHREAONY, REE
iﬂ)iﬁfmt;& 5hfio

6) REEMKRE

FREIBEC OV TORER Lo 1,500 mg/kg D
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Photo. 1 The seminiferoué tﬁBlés of ;:onttorl rat (No. Photo. 2 The seminiferous tubules of rat (No. 310)

2), showing mature architecture composed receiving 3,000 mg/kg of AT-2266. There
of developmental process of sperm. found atrophy of some tubules with disap-
X 100 H. E. staining pearance of spermatids. x 100 H. E. staining

Fig. 2 Plama concentrations of AT-2266 in male rats receiving
single or consecutive doses of AT-2266

40 | 40
1 st day 31st day

% =
E 30 E 30
E —o— 600 mg/kg B4 —o— 600 mg/kg
st —a—3,000 mg/kg P A, —%—3,000 mg/kg
2 2
v &
- 20 2 }
g £
g E
[y a

10 10

o—_ PR oonen 0 . =

0 2 4 8 24thr) 0 2 4 8 24 (hr)

Time after administration Time after administration
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Photo. 3 The epididymal ducts of control rat (No. 1), Photo. 4 The epididymal ducts of rat (No. 307).
showing a large amount of mature sperm. Appearance of degenerated spermatids and
%200 H. E. staining giant cells in the ducts. x 200 H. E. staining

Fig. 3 Body weight changes in male and female rats receiving AT-2266
for six months and followed by one-month cessation period

600 —— Control Male
o—o AT-2266 60 mg/kg &2
e—e AT-2266 300 mg/kg ”."
o---0 AT-2266 1,500 mg/kg o
500+
)
— 400
)
E
.. 300+
=
S
m
200
100 +

i 1 i 1 1 1 1 1 1 1 i : | 3 1 Nk T |
0 2 4 6 8 10 12 14 16 18 20 22 24 260 2 4(week)
¢ Administration—————————3% Recovery~
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Table 6-1 Hematological findings in rats receiving AT-2266 for six months

209

Sex Dose Nc.o. of |Erythrocyte | Hemoglobin Hematocrit‘ ?;tteic"'lo' Platelet PT
Hmee | ™| Qovmmd | @D | % (% 0mmd) | (o)
“‘“ﬁgfcomrol 10 886+14.4 | 14.9+0.16 | 48.1+0.59 1.4 ' 749+30.7 | 17.1£0.60(10)

1 60 10 896+ 9.9 | 14.6£0.15 | 46.8+0.51 | 1.3 | 710£14.7 | 17.1£0.49(10)
Male 300 9 884%17.0 | 14.740.17 [ 48.740.53 | 1.4 | 752+35.8 | 15.8+0.60( 9)
35 1,500 10 877+16.2 | 14.3+0.16% 47.140.67 | 2.2 671+16.1* 16.6+0.38( 9)
: R I e I R
+|? Control 10 906+23.2 | 16.7+0.29 | 48.0+0.99 | 1.3 816+77.3 | 19.6+1.45(10)
60 9 827+38.3 | 16.1%0.75 46.41—1.061 1.5 797+53.0 | 18.9+1.30( 9)
Female 300 10 908+29.8 | 16.6+0.48 | 47.5+0.82 1.0 810+50.4 | 21.6+2.07(10)
1,500 9 900+£23.7 | 16.7+0.47 47.8+1.01 1.1 | 688+35.0 | 19.2+1.36( 9)
.. Dose No'. of APTT " Leucoeyte | Dlifferentiz?l nucleated cell co{unt( %
(mg/ke) ’ animal | (sec) (10t/mm?) Bas i Eos Neu Lym w' Mom | Rub
Control 10 25.4:1.05(10)}149& 77 0 01 | 20 14.8 829 | 03 | 0
60 10 25.3i0.85(10)1153: 6.8 0.1 | 23 166 | 8.2 | 09 | 0
Male 300 9 |23.52067(8) | 154%11.5 | 01 | 2.0 | 132 | 842 | 06 | 0
1,500 10 | 23.9+0.80( 9)%14@:11.7 ' 01 | 17 1 200 | 776 | 07 | 0
Control 10 | 25.8+1.07(10) | 115+11.2 | 0 ‘ 2.2 ‘ 189 | 785 | 05 | 0
Female 60 9 25.4+1.31(9) | 156x 8.3 0 | 2.9 | 26.6 698 | 06 0.2
300 10 | 26.3+1.30(10) | 128+10.4 | 0 | 2.2 | 17.2 | 8.1 | 0.6 | 0.1
1,500 9 | 25.0+1.41( 9)  142%11.9 | 0 \ 1.3 1 25.6 | 72.8 | 0.1 | 0.3
Mean + S.E. * . Significant difference from control at p<{0.05; **, p<0.01

Abbreviations used are : PT, prothrombin time; APTT, activated partial thromboplastin time;
Bas, basophile ; Eos, eosinophile ; Neu, neutrophil; Lym, lymphocyte ; Mon, monocyte ; Rub, rubricyte.

Numerals in parentheses represent number of animals.

2flie—fitEOBRE cARREOMMAEE I hichit
DR DBHIIZRE (278D - 1o

7 RREER

RBEE s L 0F DEEEH % Table 8-1 ~ 8-41T/RL
o ERERIISHR S CRARKFRCHM LIchYRE
X b 60 35 X UF 300 mg/kg BETIX EEL, 1,500mg/
kg BCRBH I hico £ DM, 300 mg/kg Ll EORETHs
REBROM), X6121,500 mg/kg BECIIATZIRER
RO L i LAEBER OB AN, FlEER
REWTHRE CHEALY R LI chbAEHEBREROE

BELKREL Y ARICIER EERER LS IEE L,

8) Eli X VRERABENTTR

BEENER BT o\ CTRARBRMKEE T ICRE LR, 1,500
mg/kg BEDEE 3§l & 300 mg/kg FEDHE 1 Fliz KiEkY
DI BREI NI BMXRER L D AIE L IcKERF
U EMBEORICHTHHBIIH » Tco BTIRHED
1,500mg/kg B (1081 2 f) OB HRICSTEARDOKEE
ERRERY I AONFNA B IVCEREAR 7 b AR D
DR, = ORESIL AT-2266 2D dDTH -1
T OBIZA L N o foo BRTIIEREOE
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Table 6-2 Hematological findings in rats receiving AT-2266 for six months (recovery study)

Sex Dose No. of Erythrocyte Hemoglobin Hematocrit Reticulocyte
animal
(mg/kg) (104/mm?) (g/dD) (%) | (%)
Control 8 934+23.8 14.9+0.12 49,14+0.48 1.4
60 7 882+12.7 14.9+£0.18 48.7+0.57 0.6
Male
300 7 868+10.4* 14.9+0.19 48.6+0.69 1.0
1,500 8 872+11.6* 14.8+0.23 49.0+0.57 1.6
Control 6 846:+£20.7 15.6+0.33 48.5+£0.99 | 1.4
60 5 809+14.9 15.4+0.34 |  48.2+0.80 | 0.7
Female ‘
300 6 826+23.2 15.1+0.36 47.7%0.99 1.4
| 1,500 5 871+51.0 15.2+0.28 48.8+0.86 1.0
S SV 1 _ S . N
_— _ . [
| ‘ ‘ Differential leated cell t (%
s Dose | No. of ‘ Platelet | Leucocyte - - - 1Herentia fll{c_ea,‘.e.. Sﬁ,,cglﬂ,,_(,'/”)
ex ‘ . '
animal B E Neu L Mon | Rub
s s | 2 R as 0s eu ym on ul
- 7(mg/kg) | J, (10*/mm?) | (10?/mm ),, T
Control | 8 l 624+19.3 172£11.1 0 | 21  13.0 84.4 ’ 05 | 0
60 | 7 | 612%22.5 153+ 5.2 0 | 24 162 80.5 09 | 0
Male ‘ !
i 300 | 7 | 608+18.6 153+11.9 0 2.0 18.7 ! 78.7 | 0.6 0
- 1,500 1 8 606+13.8 173+ 9.8 0 1.9 18.1  79.4: 0.6 0
- _ N [
Control ’ 6 744143.9 129+ 9.7 0 1.6 15.7 82.6, 0.2 E 0
60 5 725+30.3 133+ 6.8 0o , 1.7 16.9 80.8 0.6 § 0
Female | |
! 300 6 \ 712+50.6 117+13.0 0o | 1.7 18.7 79.2' 0.5 | 0
' 1,500 5  675+40.6 123+10.0 0 20 25 77.1. 04 0
| |
Mean + S. E. *: Significant difference from control at p<{0.05

Abbreviations used are : Bas, basophile ; Eos, eosinophile ; Neu, neutrophil ;

Lym, lymphocyte ; Mon, monocyte ; Rub, rubricyte.
Numerals in parentheses represent number of animals.

{bh3 300 mg/kg B (10640 1 4)) & 1,500 mg/kg B (10
Bl 6 ) i Abih, REBEEKFEINCIT Table 9 12RT
Z L KM OB X R TR DE Ty 8Bl
R EAC R THERACEE MY BT 560 R
bhto ThHDOEIZ1 » ARIOKEL @ %
TIBE LT s JOBR s 2AEOE(L
IHBEO 24 () hBDLNI, BTIXRM
FEOIRLEREFCHRE S hichs, 1,500mg/kg BED
MO 1FILA, WTThd S KBBAELTH - T,

9) IM$EFIRMIRE 5 X ORPHEHER

BABED 1 3 X OB I513 5 MghEYRE
i3 Table 10 ITiRT L 6D THD, HARRTHHEON
PREYEETA LML D BTV THE L, 1,500mg
/kg BORETIL Bt h- 24 BRI\ T 7.3 pg/ml O
BERIRE Y R LTco R 22 BH oD AT-2266 0 EIRERR
Table 11IC/RT L3 b THETIIMEL h L, KDL
~23. 421X Lii34.2~7.9% T -1

OI. £iFLvER

AT-2266 1120, 600 35 X 1 3,000 mg/kg/B% 1 #A

R, 60, 300 %X 0%1,500 mg/kg/H% 6 » AR, SD*
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Table 9 Histopathological findings in male and female rats receiving AT-2266 for six months and
followed by one-month cessation period

-Male-
T Treatment Administration Recovery
Dose (mg/kg) |~ 77— | 71T U
Histopathological “——___ No.ofrat | 0 | 60 | 300 1,500 0 | 60 | 300 1,500
findings T il 10 10 10 10 8 7 7 8
Liver: vacuolization (slight) 1 1 3 2 0 1 1 2
Kidney : dilatation of renal tubule (slight) 0 2 2 3 0 0 0 0
Testis : aspermatogenesis (slight) 0 0 0 0 0 0 0 2
(moderate) 0 0 0 3 1 0 0 0
(severe) 0 0 1 4 1 1 0 1
: atrophy of seminiferous tubule (slight) 0 0 0 0 0 0 0 2
(moderate) 0 0 0 4 1 0 0 0
(severe) 0 0 1 3 1 0 0 1
: necrotic seminiferous tubule (severe) 0 0 0 0 0 1 0 0
: edema of interstitial tissue (moderate) 0 0 0 2 0 0 0 1
: calcification in seminiferous tubule (slight) 0 0 0 0 1 0 0 0
(moderate) 0 0 0 0 0 0 0 0
(severe) 0 0 1 0 1 1 0 0
: proliferation of interstitial cell (moderate) 0 0 0 3 0 1 0 1
Epididymis : disappearance of spermatozoa in (slight) 0 0 0 2 0 0 0 1
tubule (moderate) 0 0 0 2 0 0 0 1
(severe) 0 0 1 3 1 0 0 0
: appearance of degenerated sperma- (slight) 0 0 0 2 0 0 0 1
tid in tubule (moderate) 0 0 0 1 0 0 0 1
(severe) 0 0 0 4 1 0 0 0
: proliferation of interstitial cell (moderate) 0 0 0 1 0 0 0 0
Prostate : interstitial prostatitis (slight) 0 0 1 0 0 0 0
(moderate) 0 0 0 1 0 0 0 0
Miscellanea : fibrosarcoma 0 0 1 0 0 0 0 0
-Female-
Treatment Administration Recovery
Dose (me/ke) 00 |1,500] o | 0 | 300 |1,500
Histopathological No. of rat 0 60 | 3 ’ 5
 findings | —— |10 |9 0|9 6|5 |6 |5
Liver: vacuolization (slight) 1 2 2 5 0 0 0 1
(moderate) 0 0 1 0 0 0 0 1
Kidney : dilatation of renal tubule (slight) 0 1 3 4 0 0 2 1
(moderate) 0 0 0 1 0 0 0 0

No abnormalities due to treatment were observed in the heart, lung, spleen, brain, submaxillary gland, pituitary,
thyroid, thymus, adrenal, uterus, ovary, seminal vesicle, stomach, small and large intestines, cecum, pancreas, uri-
nary bladder, bone (bone marrow), skin (mammary gland), peripheral nerve, aorta, skeletal muscle, and eye ball.
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bDTHA 5o RRETIHEBRFICEBKERRYIER
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Table 10 Plasma concentrations of AT-2266 in rats
receiving AT-2266 for six months

CHEMOTHERAPY

Dose | Time* Plasma AT-2266 level (#g/ml)
(mg/ke) | (hr) male female
60 1 5.64+0.45 (5) 3.5+0.44 (5)
24 ND (8 ND ©)]
1 |13.0+0.35 (5) | 8.9+1.09 (5)
300
24 0.4+0.17 (4) 0.1+0.05 (5)
1 22.0+2.63 (5) | 14.3+2.16 (4)
1,500
24 7.3+£1.17 (5) 2.2+0.54 (5)
Mean £ S.E.

ND: not detected *: Time after the last dosing
Numerals in parentheses represent number of

examined animals.
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Table 11 Recovery rates(%) of free and conjugated AT-2266 in urine of male and female rats given AT-2266

Male Female
Duration Group
free conjugated* total free conjugated*® total
60mg/kg| 16.4+0.85 | 3.4+0.20 | 19.8+0.74 (6) | 3.6+0.80 | 1.0+0.27 | 4.6+0.94 (6)
3rd month| 300mg/kg| 13.6+1.31 | 3.5+0.37 | 17.0%1.56 (6) 3.9+0.83 | 2.0+0.50 | 5.9+1.20 (6)
1,500 mg/kg| 10.6+0.97 | 2.6+0.40 | 13.2+1.29 (6) 5.2+0.88 | 2.7+0.46 | 7.9+1.32 (6)
60mg/kg| 20.2+£1.64 | 3.2+0.49 | 23.4+1.86 (6) 3.8+1.01 ! 0.4+0.19 | 4.2+0.98 (6)
6th month | 300mg/kg| 15.4+0.98 | 0.9+0.52 | 16.3+0.99 (6) 4.3+1.05| 1.8+0.51| 6.1+1.29 (6)
1,500 mg/kg | 13.6£1.51 | 3.8+0.76 | 17.4+2.01 (6) | 4.4+0.78 | 2.0+0.28 | 6.4+1.02 (5

Numerals in parentheses represent number of examined animals.
Recovery rates in urine were calculated from daily dosage (mg/kg) of each rat.
* . Represent as the concentration of 8-glucuronide-conjugated AT-2266 alone.
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BReAToHR L L THEINBERR TS, 000mg
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FRAAZ bR RRORETXI0fH 2 floBEIC AT
-2266 DHFEKRDIKA BKERIREBY LT 6 iy,
HBEC AT-2266 2ARMEI NICBE, Kfh LTHH
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REBYIIBOERFIHRINIER I DL KRR,
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Bicksit 51,500 mg/kg ZFCHTIBER L EL DR
Bo KBEEERBROBHE RO —MIRBMED R
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19.4 mg/kg (S. marcescens) T bh®», ¥icZOWKE
2|20mg/kgk ~ v ACHEIR L LIk & D AUCo-24hr
(%, 1.80 ug-hr/ml THH, 7 v F THFA—BERKTIZ
EF CERPBBL R T LAWLACERTVED, —
B BT v M AR AREIEH 600 mg/kg % 1 7
BB # L L1848 D AUCoaibr i 102 pg-hr/ml T
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TOXICOLOGICAL STUDIES OF AT-2266
II. SUBACUTE AND CHRONIC TOXICITY STUDIES IN RATS

YuicH! TakemoTo, HiRoMI SENDA, SAcHIHO NAKANO, HIROSHI YAMAZOE,
MicHiKO YamayosHI, NoBuo MaTsuoka, Kumio OHNIsHI and KoulcHI YOsHIDA
Research Laboratories, Dainippon Pharmaceutical Co., Ltd.

AT-2266, a newly synthesized antibacterial agent, was administered orally to rats at dose levels of 120, 600 and
3,000 mg/kg/day in one-month subacute toxicity study, and of 60, 300 and 1,500 mg/kg/day in six-month chronic
toxicity study, respectively.

The results obtained were as follows:

1) In both toxicity studies, there found no animal death due to administration of the compound and, as for the
toxic signs, the animals receiving the high dose in chronic study and receiving the moderate dose or more in sub-
acute study developed soft stool.

2) The high dose of both studies caused the depression of growth rate.

3) Cecum weight increased dose-dependently in both studies.

4) Blister-like change at the intermediate zone of the articular cartilage was noted in a few animals receiving
the moderate dose or more in both studies.

5) Slight desquamation and hydropic degeneration of the uriniferous tubules were observed in a few animals of
the high dose group in subacute toxicity study.

6) There found atrophic testis and degenerated spermatids in ductus epididymides only in the high dose group of
both studies.

7) With regard to increased cecum weight and atrophic testis, the changes were recognized to recover or to alle-
viate after the cessation period for one month in chronic toxicity study.

From the results mentioned above, the safaty dose of AT-2266 was estimated to be 120 mg/kg/day in subacute
toxicity and 60 mg/kg/day in chronic toxicity, respectively.



