VOL. 33 S—1

CHEMOTHERAPY

149

Azthreonam (SQ 26,776) oZ&eMHE (452 3)
7y VBT AERAREGC L A EAMTURE

g — =F%xF_-FAXEB-BHF =E
FRER - & ¥

PR S EF A E B AT

) A7 X ARYEWETSHD Azthreonam (LAF AZT) o 35 ARIGIRAKZ S L A HEEKE
HRE&% SD 5, b RBWTT -7t AZT 512X b 100 mg/kg LI ETER, HFEEEOH
mn, MmE GOT EMDET, 270 mg/kg LI ET—BHOEES X O¥EME, 750mg/kg L ETMm
& GPT {[EHDET, BEBHMEROHMMSZED bhi, 2,000 mg/kg TIXIhboficikSER
—BEOME S LOREOER, Witk LOBENDORR, FEH5\ IERLENEESH, EX
BoOfEMN, FORES IOCMEFEEDET,HED LRI,

REMABFRE T 270 mg/kg LA ETHMAROIEK, 750 mg/kg Ll TELARMAE EKME
RamoZefaft, FRIBEETORIEMOEMEAL, BARHEOME S XL ORIGH LOEHLLED it
2,000 mg/kg O MM REMKRE CIIFMICIEEE 51 v v — 2B 0n, BEALR M
BRI S 1 Y Y — AR ORI & MRBE RO 2R D bht, ik, 750 mg/kg BETIXHE 20
i 1 4, 2,000 mg/kg BETIIHE 20 Bl 8 B, M 20 BIF 9 FIAERFIELE LA, WTIhi AR
DRIEDBERG T LDERTLVERTH » e BERRBETRD b cBEDZEUL 58RO
KR X hEERC LREEREA LT Lice ¥, 270 mg/kg LT TGO EEERCERT 2
LEXBRAMRRBD LN, AEREFGETC ST EMIER O WEREE T 270 mg/kg LHE

FEINT,

Azthreonam (SQ 26, 776, LIF AZT) iz, *xE
Squibb Institute for Medical Research CRH&E X hi-
/A28 0% (BB B-7 7 5 2) UEHETDHY,
Ty PRIV YVARKG S AFHEYCO VTR TT
CHE L, 46, EE61x, AZT 05, tiewT3
35 ARIBKAREC & » BRUEFHERREE KL Lo
TRET 5,

I. RBHASLIUHZE

1. fFABRGKR L OHREHE

AZT (Lot MB 008, Jiffi 955 ug/mg) ¥ X O\TEHERE
BHITHBETALF = (Lot AR005) ¥, BARZ 4 7
HASH L VREXFITER Lic, #5831 FlEE
57ED SD 5 » AV ARRED DD FRBROME
REBECZ L THRE LI, Tibh, BAEHAEERER
B AR & LT AZT % 500, 1,000 % X T¥ 2,000
mg/kg O#HER T 14 BREBIRALZS L 72RT, 500~
1,000 mg/kg TixEEEDOFERK, HEOFE(L, RS X
VEBEROHMNL ENED bR IET ThH-1ehs,
2,000 mg/kg TILHE2 BINRFREE LI, Ch b D
RIVBEKLEEY 2,000 mg/kg & L, LT 750, 270
F LV 100mg/kg (AH# 2.7) & Lico AZT (3B

7nF=vibyic (AZT: 7o ¥=v=10:8) B
FEHBEGKCEREL, EARHE 0.454) D&,
10ml/kg OHHEHEECTIB1E, 35 A/, 5 +D
BMIRCES Lic R5EE 1 4 1ml/20 B), ek,
MBRCIRFEEAER Y ABRCEHS L,

2. ERBWE LUFEELE

3.5 J@ED Crj:CD (Sprague-Dawley:SD) .,
F(BRF =L R -V =) RFHEATOR, EREK
RMVEFE CTRERIFIMEES 96 T2 EFI L, RBucft
L1, B3 ZEiR 23+2°C, B 55+10%, 12 REfERE
B (6:00a.m~6:00p.m.) IBEINABETET,
AKBEANITFAF, 78lr— 22 28F25AR, B
BER FY = v 2 A BERTEH CRF-1) 1 X OK (K
BK) ¥HACERILTHE L,

3. BERERL

BERERUE (1) ©fREY, (2) AZT 100 mg/kg B,
(3) AZT 270 mg/kg B, (4) AZT 750 mg/kg Bt3s
X (5) AZT 2,000 mg/kg BEDSEE & L, K<
MEHER 16 T FLL7c, 16 FTeb 10 IR 5 RBEE S
U 35 AfElORGESY, i, EHO 6 KXEIEAR
FEL L 35 BREDOBREESE 35 AR O AREL 177,
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7o, 100 mg/kg BRI FHTIFR R X OB
EFEMBC X 5 M EERE (LT EM &%) ©
7O (MR 2 T8 ¥ 5ARE, LEARFLE
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4. BERIUVKRE
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DERE* T - 17
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BEEYBRETHZ LRI VToT
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We2oWT, FMmMEFE F X O AmMBRE (RBC X
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m/MRE CREREHEFE PL-100 B & Bhf/ MR 538
B), ~~ 70, ME CEMEELER), nERE R
BEABFH HB R 7 2 b~ES0EVv IV Y E—),
BRFMIRLER (=a—2Frv 71 @ik, B
AMmMERESER (51 b« F & FHEEK),
v BB (Quick 1 B¥ZE#: ; DADE #%3 Auto-F1 BEH
BEIAIEER) 2HE L, 7t¥, Wintrobe DRiiER
THEK, Thb b EHRORER (MCV), FHiki
HERE (MCH), EHimikREREE (MCHC) 0%
ExRmMERE, ~~+t27 0y MER XUMEZEOHE
fEX hEH L,

(5) MmEAFRE : TRFRECERBIIR X b RKIL
Folfg & W BB OV UTOERYRE LT
ANHVT7 A7 52—+ (Al1-P:PNP &%), t 5 v R7
1+ —+«(GOT : Henry Zk¥ X U0GPT : Wroblewski
), 7r 7 1 v (BCG ), RFELEF# (BUN : Urease
$), s L7 F=v (Jaffe &), B YL Y (Malloy-
Evelyn &), 74 2 — A (Hexokinase %), #&EH
(Biuret #5), {EHEY v (Pi: VY v® ) 75 vERTE),
IRt (Uricase - catalase #), Ca** (OCPC ) %
ABBOTT VP Bichromatic Analyzer 2 X b, Na* &
U0 K (RXRERE) HIL 775 BAXKET T X
b, Cl- (BEWMEE) ¥ FREXHY CL-SM & /sea3F
AFAT vy 2—IHWUE LI, Tk, TATIvV|Y
a7 Y vk (AIGH) #RXL VAL AG=T1
7V |(BEA-TNMT I V),

(6) FE¥KRAE: v I LEZ-ALF ) TLRK

e irryvt

By T CHEATIR X b BumBIES, Y WRACEEL,
B, TEEG, FRECERD. MR M OO FRE B
I, B, MR BE SR 5B J#E FEosx
BHREIVDY -2 20BEBYRELL. ¥, Thbo
LBBEBLHRAOGETHLT, HAERELE L,

ChHLDEFERILLRERERE (6D, KK 8, +
ZieG, EG &B BEBEY Vo8 BETER B,

RRER, WR4. RBHEE, BE BNk IUBRSHi-
WT 10% PiEEE AL =) v BRI 77 V8 ©
Bl L7t H.E. axii L, X¥BEHE L VFRE
HSHMBRER T - 0o EM BEIZMEDO R BEE L 2,000
mg/kg BD 2 X Y FFliR X OBEEBHL, 2% -~
FHRNATNLT e F-2.5% IV E—1L TATFe VB
KIV 1% #AIVvABT_EREL, EK®vSvL
7= BRSO —EERT, BARAETFE 100CX BF
TEHEYRAVCTEEY T -7

5. #EtFHAE

ARBRTHES N RIEEI B THE L EERED
BHEZTC, HBRIREREH L OFOFEE OV
TIRtREBZ L VRE L, ek, t BREXHOLM LD
BIEEDOHEY 95% BEBATREL, FSHOBE
¥ STUDENT D FEk, AESEDOBE L ASPIN-
WELCH DFHEI X hiToto ZDfll, ROEHRREL
BT 2 AERHORTECOVLTIE X2 BEC L W T-7

II. # R

1. —ER

BEHRES, M b BB XU 100 mg/kg B
CREFIRHLAT, Fi 270 mg/kg HTIIRERE
BB\ VITEEL DB FIC—RCRD bR KT Tho
foo 750 mg/kg BETIXKAE HKE THRDHIVIH
RENRDLNDBEND - 7cdt, #5E 16 HLE
ChHEOFRAREDORT, EHECHELIL, L2l R
BTIRES 34 ARBRSERCHED 1 fi L AR
HOERI LEOBLIELE L,

2,000 mg/kg B T2 HSEBBA @5HE1E) &
DEEME, KERLCREES—EEOMES LVEE
DEE L s L OENMDRK, EkEd5\VILERYS
BB D SR, WTFhbEBMCER L. &0
fb, FRELE, KEET, Wb w8 I HEX
ROME. BIEHEDORDHENH D, ABTEEM
BERBY ST 20 FIERRETIX 8 G, HETIX AN
BEEGA SRS 33 B ¥ CRIET Lic, HEHR
iy, —REERICREIZRD bR -1

2. GBEED

ZBOTEHBEOHEBIZOWT Figl KELL, &
LR, e L L iz 100~750 mg/kg OHERFHTIX
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Fig.2 Mean food intake changes in SD rats during the subacute

toxicity study on Azthreonam by intravenous route
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Fig.3 Mean water intake changes in SD rats during the subacute
toxicity study on Azthreonam by intravenous route
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Table 1 Urinalysis in male SD rats of a 35-day intravenous administration of Azthreonam
Compound Control Azthreonam
Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 10 10 10 10 6
{ Quantitative )"
Volume (ml/kg/5hr) 5.6%£3.5 5.0£2.3 4.6%3.4 3.6£2.7 4.7+2.8
Na* (mEq/kg/5hr) 0.48+0.35 | 0.57+0.23 0.50%+0.43 0.31£0.15 0.56+0.47
K* (mEq/kg/5hr) 0.99+0.44 1.19+0.34 1.06%+0.50 0.74£0.17 1.11+0.64
{ Qualitative )"
Physical appearance
Yellow 10 10 7 10 5
Pale yellow 0 0 0 0 0
Brownish yellow 0 0 0 0 1
Turbid yellow 0 0 2 0 0
pH 5.0 0 0 0 1 0
5.5 0 0 0 1 0
6.0 1 3 3 5 2
6.5 0 1 0 1 0
7.0 4 1 2 1 1
7.5 1 1 0 0 1
8.0 2 3 3 1 0
8.5 1 0 1 0 0
9.0 1 0 1 0 0
Protein - 1 1 1 0 0
+ 8 7 8 9 4
+ 1 1 1 1 0
# 0 0 0 0 0
Glucose - 10 9 10 10 4
+ 0 0 0 0 0
4 0 0 0 0 0
# 0 0 0 0 0
Ketone body — 10 9 10 10 4
+ 0 0 0 0 0
+ 0 0 0 0 0
# 0 0 0 0 0
Urobilinogen — 10 9 10 10 4
+ 0 0 0 0 0
4 0 0 0 0 0
H# 0 0 0 0 0
Bilirubin - 10 9 10 10 4
+ 0 0 0 0 0
+ 0 0 0 0 0
H# 0 0 0 0 0
Occult blood — 10 9 10 10 4
+ 0 0 0 0 0
+ 0 0 0 0 0
H 0 0 0 0 0

1) Mean £ S.D.

* P<0.05 ** P<0.01
+ P<0.05 # P<0.01
X P<0.05 xxP<0.01

*

2) No. of animals

Significant difference from
Significant difference from control (Aspin-WELcH's t-test)

control (STUDENT's t-test)

Significant difference from control (Chi-Square test)

listed on the table comes from the shortage of specimen for the examination

. The difference between the figure at ‘number of animals” and sum of the number of animals



VOL. 33 sS—1

CHEMOTHERAPY

153

Table 2 Urinalysis in female SD rats of a 35-day intravenous administration of Azthreonam

Compound Control Azthreonam
Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 10 10 10 10 6
{ Quantitative )'
Volume  (ml/kg/5hr) 3.2+2.0 3.3%1.7 3.7£3.9 3.0+1.9 1.6%£1.4
Na' (mEq/kg/5hr) 0.15+0.13 0.27+0.16 0.27%0.33 0.25+0.30 0.10%+0.08
K" (mEq/kg/5hr) 0.51%0.23 0.80%0.32* | 0.76+0.42 0.78+0.38 0.53%0.31
{ Qualitative )’
Physical appearance
Yellow 8 10 9 8 5
Pale vellow 0 0 0 0 0
Brownish yellow 0 0 0 2 1
Turbid yellow 0 0 0 0 0
pH 5.0 0 0 1 0 0
5.5 5 0 0 1 0
6.0 3 3 5 4 4
6.5 0 0 1 0 0
7.0 1 2 1 2 0
7.5 1 1 0 1 0
8.0 0 2 0 2 1
8.5 0 2 0 0 0
9.0 0 0 2 0 0
Protein - 6 7 2 7 3
+ 4 3 8 3 2
+ 0 0 0 0 0
# 0 0 0 0 0
Glucose - 10 10 10 10 5
+ 0 0 0 0 0
+ 0 0 0 0 0
# 0 0 0 0 0
Ketone body — 10 10 10 10 5
+ 0 0 0 0 0
+ 0 0 0 0 0
+ 0 0 0 0 0
Urobilinogen — 10 10 10 10 5
+ 0 0 0 0 0
+ 0 0 0 0 0
# 0 0 0 0 0
Bilirubin - 10 10 10 10 5
+ 0 0 0 0 0
+ 0 0 0 0 0
# 0 0 0 0 0
Occult blood — 10 10 10 10 5
+ 0 0 0 0 0
+ 0 0 0 0 0
# 0 0 0 0 0
1) Mean £ S.D. 2) No. of animals
* P<0.05 ** P<0.01 Significant difference from control (Stuprsi’s t-test)
- P<0.05 + P<0.01 Significant difference from control (Aspix-WerLcn's t-test)
X P<0.05, xXP<0.01 Significant difference from control (Chi-Square test)

. The difference between the figure at

number of animals” and sum of the number of animals

listed on the table comes from the shortage of specimen for the examination
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Table 3 Urinalysis in male SD rats of a 35-day recovery test after the 35-day
intravenous administration of Azthreonam
Compound Control Azthreonam
Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 6 6 6 6 4
{ Quantitative )“

Volume (ml/kg/5hr) 4.3%2.1 5.6%1.7 5.7£2.0 4.0x1.7 4.1%0.9
Na” (mEq/kg/5hr) 0.34£0.21 0.453%0.24 0.54+0.19 0.35+0.24 0.34%0.27
K~ (mEq/kg/5hr) 0.73£0.45 0.79%0.21 0.85+0.27 0.72£0.31%| 0.66%0.56

{ Qualitative )

Physical appearance

Yellow

Pale yellow

Brownish yellow

Turbid yellow

pH

5.0
5.5
6.0
6.5
7.0
7.5
8.0

Protein -

Glucose

= + +

Ketone body —

= + +

Urobilinogen —

Bilirubin

+ +

*

£ 4 |

Occult blood —

+

= +

O O O OO OO OO MO OO0 OO0 000 WWN O WO OO0 00 o~ o

O OO OO0 OO0 MO0 OO0 00O O UINONONO OO OO O OCOM

O O O OO OO oM OO OO 000 OO0 OO0 U WwWwo Wwo oo oo oo o o ™

O O O N O OO OO0 0D OO DO OODNDO O RN D HOHOOOO O O OO

1) Mean = S.D.

- P<0.05 ** P<0.01
+ P<0.05 + P<0.01
X P<0.05 XxXP<0.01

2} No. of animals

Significant difference from control (STubENT'S t-test)

Significant difference from control (Asrin-WeLcn's t-test)

Significant difference from control (Chi-Square test)
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Table 4 Urinalysis in female SD rats of a 35-day recovery test after the 35-day
intravenous administration of Azthreonam

Compound Control Azthreonam
Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 6 6 6 6 2
( Quantitative )"
Volume  (ml/kg/5hr) 3.7+1.6 3.2+1.8 5.6+3.1 5.5%3.2 5.9
Na* (mEq/kg/5hr) 0.12+0.08 0.23+0.17 0.51+0.33" | 0.39+0.27 0.45
K~ (mEq/kg/5hr) 0.31£0.09 0.48+0.18 0.59£0.33 0.66+0.32 0.60

( Qualitative )*
Psysical appearance
Yellow
Pale yellow
Brownish yellow
Turbid yeilow
pH 5.0
5.5
6.0
6.5
7.0
7.5

Protein -

Glucose -

Ketone body

£+

Urobilinogen

= + +

Bilirubin

= + + |

Occult blood

£+ +

O OO DO OO DN OO OO0 DO O OO ONE O HONONO OO OO ®

O OO DO OO DO OO DO OO0 OO0 0000 U HEONONO OO OO0 O

O O O O © O O O © © O O © O O O ©O O O O O O H O WO N O H O O O o oo oo >

O O O O O O O OO O OO OO DO OO OO O N AN ONONO OO OO OO D

O O OO OO N OO O N OO ONOOONO O ONO O OO OC OO OO N

1) Mean *+ S.D.

* P<0.05 ** P<0.01
+ P<0.05 + P<0.01
X P<0.05 XX P<0.01

2) No. of animals

Significant difference from control (Stupent's t-test)

Significant difference from control (Aspix-WEeLCH'S t-test)

Significant difference from control (Chi-Square test)
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RBEOEME RS L B RTCD, HitFHEEEIED
Liehs -1z, 2,000 mg/kg BEOHE T X EEEIMOM
H, MECIREEEMORENRD ORI, T, RED
METIL 35 ARSIDMGEMMEIINBECLL, # 15%
OREME R L, BEREC X5 EEEMOREIREZ
Nt REMRIFOHETIIBEL OMICZERRD LR
¥, 1o, METIE 270~2,000 mg/kg DG THIE
WRSich o AERINBEDEARA 30% b bhich,
FAEAABIME (L BE B H TR TR - 1o

3. EfE

£BDOFHEHEOHRB IO\ T Fig 2 1T/R LTS
B ER RO T REREIC L A FBRIRD R
ot MED 750 mglkg BETINREE 2 BCEAEOH
fn, 2,000 mg/kg B TiXHREE 1ETEEROED,
2% XU 4B THEMMED b, RIEHARI LM
HeE LCEEROBELEHFHAINA, RAECH
B LT BE R SR Th - oo

4. fEKE

RBEDFEHEKEDOHR IO\ T Fig. 3 @R L1,
e, Ml S i 100~270 mg/kg DER SR
TIIHEREOHEIRD b Rich-1ohs, D 750
mg/kg Bk L OWERHED 2,000 mg/kg BETEAKEDHE
A BB BIT, EFARETIIHED 750 mg/kg BT

—BHCIEKEDOBREDHEIND H - o, ML di
*HBEE L DT ERRD bR eh » T

5. RE®RZE

BERBRER L OEEARFOBRERE TIMREL L
W TFhOBEBC RV THEFEIRDLhh 1,

6. REZE

RRED#HE%Y Table 1~4 1TR Lico BERTHK
Eff LR S ARBEOREERENHER, HETINEE
LoficEREDbRT, i, HETIX 2,000 mg/kg
HCTREDOHBAEMD B - IMIRERET X520,
TeZTAD bhlch - oo EHERE TIIMEREL b itk
BEEETSREIRDbRich » 1, BEARET
LMD B R SR TRER X OVEMRE OB E O
A H - tohs, BT AEHEBMERES LAY, Tk
EMRE TR & LICREIRDbhich ot

7. MRFRE

MEFHREDFER%Y Table 5~8 iR Lic, BEHAR
PEOHE T L 100 mg/kg A5 750 mg/kg BRI BRGRS
CBIET A EENIE S b h Y, 2,000 mg/kg FETILA
MmEEK & meakENET, MCV, MCH oLt&, Vv
SERERORA R L O EIKERILED LR MZDLAR
2, TR BEREHTH 1o —7F, HETIIREGER
S@ic~~< 7Y, MELMEEER, HEHRREROE

Table 5 Hematological observations in male SD rats of a 35-day
intravenous administration of Azthreonam

Compound Control Azthreonam

Dose (mg/kg) P. saline 100 270 750 2,000

No. of animals 10 10 10 10 6
RBC (10*/mm*) 834 £ 54 818 + 81 822 + 46 818 £ 39 762 = 30*
Hematocrit (%) 45.0+ 1.4 45.3+ 2.0 44.4% 1.4 45.6t 1.7 44.0% 2.1
Hemoglobin (g/dl) 15.2% 0.4 15.1% 0.6 15.1% 0.5 15.3% 0.4 14.7+ 0.4*
MCH (pg) 18.3%+ 0.8 18.6%+ 1.3 18.5+ 0.5 18.8% 0.6 19.3%+ 0.5*
MCV (um®) 54.1% 2.6 55.8+ 4.7 54.2+ 2.2 55.9+ 2.4 57.7+ 1.6**
MCHC (%) 33.9+ 0.4 33.4%+ 0.9 34.1% 0.6 33.6+ 1.0 33.4%t 1.2
Reticulocyte (%) 26+ 4 27 £ 4 28t 6 31+ 7 35+ 9
Platelet (10*/mm?) 931 £ 147 920 £ 99 829 + 114 830 + 122 909 * 172
Prothrombin time  (sec) 12.0%+ 0.4 12.2+ 0.6 11.8+ 0.2 12.1+ 0.3 11.9%+ 0.4
WBC (10%/mm*) 103 £ 29 103 = 38 82 = 30 88 + 24 109 £ 27
Lymphocyte (%) 94 + 3 93 £ 5 91 + 4 91 + 6 87 £ 6
Monocyte (%) 1+ 1 2+ 1 2+ 1 2+ 2 3+ 2
Segneutrophil (%) 4 £ 2 5 + 4 6+ 4 6+ 4 10 £ 5°
Stabneutrophil (%) 0+ 0 0t 0 0+ 1 0 0 0t 0
Eosinophil (%) 1+ 1 0+ 0 1+ 1 1+ 1 0+ 1
Basophil (%) 0+ 0 0+ 0 0+ 0 0 0 0+ 0
Mean = S.D.
* P<0.05, ** P<0.01 Significant difference from control (StupenT's t-test)
* P<0.05 ** P<0.01 Significant difference from control (Aspin-WELCH'S t-test)
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Table 6 Hematological observations in female SD rats of a 35-day
intravenous administration of Azthreonam

Compound Control Azthreonam

Dose (mg/kg) P. saline 100 270 750 2,000

No. of animals 10 10 10 10 5
RBC (10*/mm*) | 783 £ 63 762 £ 67 778 £ 47 731 £ 63 717 £ 67
Hematocrit (%) | 44.6% 1.5 42.2+ 1.9%*| 43.0% 1.2* | 41.3% 2.0**| 41.2% 3.0
Hemoglobin (g/dl) | 14.9% 0.7 14.4% 0.7 14.3+ 0.5% | 13.6% 0.6**| 14.1+ 0.7*
MCH (pg) | 19.1%£ 0.8 19.0+ 1.2 18.5+ 0.9 18.7+ 1.5 19.7+ 0.9
MCV (um?®) | 57.2+ 2.7 55.6+ 3.4 55.5+ 2.7 56.9+ 4.6 57.6+ 1.4
MCHC (7%) | 33.4% 0.9 34.1+ 1.1 33.3£ 1.0 32.9%+ 0.8 34.2+ 0.8
Reticulocyte (%0) 27 £ 6 25+ 6 28 £ 7 31 £ 7 31 £ 8
Platelet (10°/mm*®) | 854 =+ 136 796 £ 90 837 + 147 780 £ 123 859 + 102
Prothrombin time (sec) 11.8+ 0.4 12.1+ 1.5 11.8+ 0.8 11.8% 0.3 11.6+ 0.2
WBC (10%/mm?*) 65 £ 10 75 £ 24 81 = 25 66 £ 20 82 = 47
Lymphocyte (%) 89 + 5 93 =+ 3 9 = 3 94 £ 4% 9% + 3*
Monocyte (%) 2+ 1 1 £ 1** 1+ 1 1+ 1 1+ 1
Segneutrophil (%) 8 + 4 6 £+ 3 4 £ 2 5+ 3 2 £ 1
Stabneutrophil (%) 1+ 1 0+ 0 0+ 0 0+ 0 0+ 0
Eosinophil (%) 1+ 1 1+ 1 1 £ 1 1+ 1 0+ 1
Basophil (%) 0+ 0 0+ 0 0+ 0 0+ 0 0+ 0
Mean = S.D.
* P<0.05 ** P<0.01 Significant difference from control (Stubent's t-test)
* P<0.05 ** P<0.01 Significant difference from control (Aspix-WELcH's t-test)

Table 7 Hematological observations in male SD rats of a 35-day recovery test
after the 35-day intravenous administration of Azthreonam

Compound Control Azthreonam

Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 6 6 6 6 4
RBC (10*/mm*) 902 + 54 900 = 62 887 £ 55 924 £ 69 911 £ 58
Hematocrit (%) 44.6+ 1.5 45.8+ 2.1 43.8+ 1.3 45.8+ 1.8 45.4+ 0.8
Hemoglobin (g/dl) 15.2% 0.5 15.4%+ 0.9 14.6% 0.6 15.4%= 0.6 15.3+ 0.4
MCH (pg) 16.9% 0.5 17.2%+ 0.4 16.5+ 0.7 16.7+ 0.9 16.9+ 0.9
MCV (um?) 49.5+ 1.7 51.0x 1.5 49.5+ 1.7 49.7+ 2.8 50.0%+ 3.2
MCHC (%) 34.1+ 0.6 33.7+ 0.9 33.4%+ 0.7 33.7% 0.4 33.8+ 0.4
Reticulocyte (%%0) 25 + 5 30 £ 3 27 £ 7 28 £ 6 28 + 5
Platelet (10°/mm*) 741 £ 95 848 + 148 802 + 189 857 £ 78*| 773 £ 83
Prothrombin time (sec) 11.3+ 0.2 11.4% 0.3 1.2+ 0.2 11.9+ 1.2 11.3+ 0.2
WBC (10%/mm*) 65 + 21 94 + 29 75 £ 13 67 £ 17 53 + 13
Lymphocyte (%) 91 + 3 87 £ 5 93 + 3 91 £ 4 90 £ 4
Monocyte (%) 1+ 1 2+ 1 1 £ 1 1+ 1 1+ 1
Segneutrophil (%) 7 3 10 £ 5 6 + 2 7 * 3 10 = 4
Stabneutrophil (%) 0+ 0 1+ 1 0 1 0+ 1 0+ 0
Eosinophil (%) 0+ 0 0+ 1 0+ 0 1+ 1 0+ 0
Basophil (%) 0 =+ 1 0+ 0 0+ 0 0+ 0 0 0
Mean * S.D.

* P<0.05 ** P<0.01
© P<0.05, ' P<0.01

Significant difference

Significant difference

from control (StupkNnt's t-test)

from control (Aspix-Weren's t-test)
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Table 8 Hematological observations in female SD rats of a 35-day recovery test
after the 35-day intravenous administration of Azthreonam
Compound Control Azthreonam
Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 5 6 6 6 2
RBC (10*/mm*) 812 £ 37 808 £ 84 823 + 115 844 £ 40 896
Hematocrit (%) | 42.8% 1.3 | 40.1% 4.4 | 41.5+ 3.4 | 43.1% 1.4 46.0
Hemoglobin (g7dD 14.9+ 0.2 14.1£ 1.5 14.0% 1.4 14.8%+ 0.5 16.0
MCH (pg) | 18.3% 0.7 | 17.5£ 0.9 | 17.1% 0.9%| 17.5% 0.7 17.9
MCV tum*) 52.7% 0.9 50.0+ 6.6 50.8%+ 3.4 51.1+ 2.2 51.3
MCHC (%) 34,7+ 0.8 35.4% 4.5 33.7£ 1.1 34.3+ 0.5 34.8
Reticulocyte (%) 21 £ 2 2 + 8 44 £ 51 21+ 4 28
Platelet (10° /mm*) 812 £ 110 780 + 86 953 * 218 837 £ 108 854
Prothrombin time (sec) 11.6+ 0.3 11.7£ 0.2 11.2+ 0.1 11.4% 0.3 11.3
WBC (10%/mm*) 52 + 22 58 + 24 47 = 17 57 + 16 46
Lymphocyte (%) 88 = 6 86 = 9 83 £ 10 89 £ 3 90
Monocyte (%) 2+ 2 2+ 1 3+ 2 2+ 1 2
Segneutrophil (%) 10 £ 5 12 £ 10 3£ 9 8 + 3 7
Stabneutrophil (%) 1+ 1 0+ 1 0+ 1 1+ 1 0
Eosinophil (%) 0+ 0 0+ 0 1+ 1 1+ 1 2
Basophil (%) 0+ 0 0+ 0 0+ o0 0+ 0 0
Mean + S.D.
* P<0.05. ** P<0.01 Significant difference from control (STupExT'S t-test)
" P<0.05, 7 P<0.01 Significant difference from control (Aspin-WELcH's t-test)
Table 9 Serum biochemical analysis in male SD rats of a 35-day
intravenous administration of Azthreonam
Compound Control Azthreonam
Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 10 10 10 10
Al-P (1u/1 302 £ 65 286 + 44 315 = 59 288 + 83 328 = 121
GOT (Ie/n 121 £ 20 108 + 24 108 + 23 86 £ 164 78 £ 17**
GPT (U/m | 37+ 15| 34+ 15| 30+ 6| 26+ 3| 21+ 1'"
Glucose {(mg/dD) 204 £ 19 225 + 37 200 £ 31 205 + 28 189 £ 10
Protein (g/dD 5.3+ 0.2 5.2+ 0.2 5.2+ 0.2 5.3+ 0.2 5.4t 0.2
Albumin (g/dl) 3.1+ 0.1 3.0+ 0.1 3.1+ 0.1 3.1+ 0.1 3.2+ 0.1
A/G 1.43%0.07 1.38%0.09 1.44=C.11 1.42%0.10 1.48%0.05
BUN (mg/dl) 19 £ 3 18 =+ 3 18 £ 3 19 £ 3 20 2
Creatinine  (mg/dl) 0.53%+0.06 0.53=0.07 0.49+0.06 0.52%+0.04 0.51%0.08
Uric acid (mg/dl) 1.6% 0.6 2.2+ 1.5 2.1+ 0.7 1.5+ 0.5 1.2+ 0.2
Bilirubin (mg/dl) 0.23£0.06 0.231+0.06 0.23+0.07 0.18+0.03 0.24%0.10
Ca'' (mg/dD) 9.8+ 0.4 10.0% 0.4 9.7+ 0.3 9.7+ 0.2 10.0+ 0.3
Na' (mEq/1) 141 = 2 141 £ 2 141 = 2 142 = 3 141 £ 2
K’ {mEq/1) 4.7+ 0.3 4.8+ 0.3 4.8+ 0.4 4.5+ 0.4 4.7 0.2
Cl” (tmEq/1) 103 £ 1 104 = 2 104 £ 2 104 £ 1 105 £ 1*
Pi (mg/dl) 7.3 1.1 7.5+ 0.8 7.5+ 0.9 7.5+ 0.5 7.5+ 1.0
Mean £ S.D.

* P<0.05, ** P<0.01
© P<0.05 7 P<0.01

Significant diflerence from control (Stupknt's t-test)
Sianificant difference from control (Aspix-Wrren's t-test)
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Table 10

Serum biochemical analysis in female SD rats of a 35-day

intravenous administration of Azthreonam

Compound Control Azthreonam
Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 10 10 10 10

Al-P (Iu/1 223 £ 77 206 = 49 206 = 68 243 £ 70 170 £ 53
GOT (Tu/h 102 £ 21 85 + 12* 85 + 15 80 + 18* 72 £ 57
GPT (Iu/1 34 + 9 34+ 9 30 £ 4 31 £ 10 25 £ 5%
Glucose (mg/dl) 195 £ 21 199 £ 21 183 = 24 170 £ 19* | 177 £ 20
Protein (g/dl) 5.4% 0.3 5.4+ 0.3 5.5+ 0.2 5.3+ 0.3 5.4% 0.1
Albumin (g/dl) 3.3+ 0.2 3.2+ 0.2 3.3 0.2 3.2+ 0.2 3.3 0.1
A/G 1.58+0.13 1.47%0.09* | 1.47+0.14 1.53+0.09 1.55+0.14
BUN (mg/dl) 21 £ 1 19 £ 3 21 = 4 20 £ 2 18 £ 2
Creatinine  (mg/dl) | 0.61%0.06 0.61%0.08 0.59%+0.03 0.54+0.03""| 0.57£0.07
Uric acid (mg/dl) 2.6+ 0.9 2.0+ 0.5 2.0 C.6 1.6+ 0.6**| 1.6+ 0.3
Bilirubin (mg/dl) | 0.19%0.07 0.15+0.05 0.16%+0.03 0.20+0.07 0.16%0.02
Ca™" (mg/dl) 9.9+ 0.2 9.8+ 0.3 9.9+ 0.2 9.8+ 0.4 9.8+ 0.3
Na® (mEq/1) 140 £ 2 140 £ 2 140 = 2 139 £ 2 140 £ 3
K" (mEq/1) 5.2+ 0.4 4.8+ 0.6 4.9+ 0.3 4.9+ 0.3 4.8+ 0.3
cl- (mEq/1) 106 = 4 106 £ 2 105 £ 2 105 £ 2 104 £ 2
Pi (mg/dl) 6.8+ 1.4 6.1+ 0.8 6.1 0.7 6.4= 0.5 7.2+ 1.2
Mean * S.D.

* P<0.05, ** P<0.01
* P<0.05 ** P<0.01

Significant difference from control (STupenT's t-test)

Significant difference from control (Aspix-WELcH's t-test)

Table 11 Serum biochemical analysis in male SD rats of a 33-day recovery test
after the 35-day intravenous administration of Azthreonam

Compound Control Azthreonam

Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 6 6 6 6 4
Al-P (Iu/1) 281 £ 70 332 £ 77 258 + 57 293 £ 58 201 £ 15
GOT (1U/1) 100 = 18 93 + 11 98 + 16 90 = 9 101 £ 9
GPT (1Iu/1) 40 + 3 43 + 8 39+ 5 41 = 5 40 = 6
Glucose (mg/dl) 194 = 11 207 £ 15 197 = 13 201 = 19 191 £ 15
Protein (g/dl) 5.2+ 0.2 5.4+ 0.2 5.3 0.2 5.2+ 0.2 5.1% 0.2
Albumin (g/dl) 3.1£ 0.1 3.1+ 0.2 3.1 0.1 3.1+ 0.1 3.0+ 0.1
A/G 1.42%+0.05 1.38%+0.12 1.47%0.06 1.45%0.10 1.49%0.18
BUN (mg/dl) 20 £ 2 21 £ 3 20 £ 3 21 £ 2 19 £ 3
Creatinine  (mg/dl) 0.69%0.05 0.73£0.10 0.69+0.12 0.68%0.05 0.66%+0.11
Uric acid (mg/dl) 2.0 0.8 2.8 1.0 2.3 0.5 2.2+ 0.2 2.0+ 0.4
Bilirubin (mg/dl) 0.26+0.03 0.33£0.08 0.27%0.06 0.25+0.03 0.21+0.06
Ca™" (mg/dl) 9.6+ 0.3 9.9+ 0.6 9.7+ 0.3 9.6+ 0.2 9.3+ 0.2
Na' (mEq/D 144 = 2 142 = 2 143 = 1 144 =+ 2 143 = 2
K’ (mEq/) 4.9t 0.3 5.3+ 1.2 4.7+ 0.2 4.8+ 0.3 4.8+ 0.1
Cl (mEg/1) 105 £ 2 102 £ 2*| 102 = 2 104 £ 2 103 £ 3
Pi (mg/dl) 5.8+ 0.3 6.0+ 0.9 5.9+ 0.5 5.8% 0.7 5.9+ 0.4
Mean + S.D.

* P<0.05 ** P<0.01
* P<0.05 ** P<0.01

Significant difference from control (STupenT's t-test)

Significant difference from control (Aspin-WEeLcu's t-test)

159



BERCIIBREL ORICERE D b i h oo ds,

Fd bt

160 CHEMOTHERAPY APR. 1985
Table 12 Serum biochemical analysis in female SD rats of a 35-day recovery test
after the 35-day intravenous administration of Azthreonam
Compound Control Azthreonam
Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 6 6 6 6 2
Al-P (IU/1) | 228 £ 74 250 £ 78 249 £ 62 218 = 64 143
GOT (Iu/m 92 = 23 95 + 27 93 + 18 85 = 11 102
GPT (Iu/1) 38+ 7 41 = 7 40 £ 10 37 £ 4 34
Glucose (mg/dl) 184 £ 32 186 £ 39 181 = 14 161 £ 14 168
Protein (g/dl) 5.5+ 0.4 5.4% 0.2 5.6+ 0.3 5.6+ 0.3 5.4
Albumin (g/dl) 3.4+ 0.3 3.2+ 0.1 3.5+ 0.3 3.5+ 0.3 3.1
A/G 1.59+£0.11 1.53£0.13 1.67£0.16 1.65%0.17 1.33
BUN (mg/dl) 19 £ 2 22 £ 2% 20 £ 4 21 £ 2 17
Creatinine  (mg/dl) | 0.64%+0.01 0.71%0.12 0.67%0.07 0.64%0.03 0.61
Uric acid (mg/dl) 1.8+ 0.1 2.2+ 1.0 2.2+ 0.5 1.7 0 3 2.5
Bilirubin (mg/dl) | 0.24+0.05 0.31+0.12 0.24%0.07 0.25%0 0.25
Ca"" (mg/dl) 10.1+ 0.4 10.3+ 0.4 10.2+ 0.5 10.0% 0.3 10.1
Na" (mEq/1) 140 = 4 141 £ 1 141 £ 1 141 £ 2 140
K~ (mEq/1) 4.9t 0.3 5.0 0.4 5.2 0.8 4.9+ 0.4 5.1
cl (mEq/l) | 102 £ 7 106 £ 3 107 £ 1 106 £ 1 106
Pi (mg/dl) 4.6 0.3 5.4%f 1.0 5.2+ 0.3** 4.7+ 0.4 4.7
Mean = S.D.
* P<0.05, ** P<0.01 Significant difference from control (STUDENT'S t-test)
* P<0.05, ** P<0.01 Significant difference from control (Aspix-WELcH's t-test)
TEm, Y v AREEREO EROHES R LRI, W UEDOBREHTHRBEROHMIED LI, k. 7
HLBETH -1, BIRARFETIIMLE L L IRiERE — A AR EROBRE A 2,000 mg/kg BT
BEEF B EEED bR - T B, ANERTE 750 mg/ke LEOBTR
8 MEEFHE B Utz EERABBOETIE 2,000 mg/ke BCHE
MmFEECFREDRERY Table 9~12 1R LA, $f  WE EBOERMEM, HTiX 100 mg/kg U EOFT
SRBBEOHETIT 100 mg/kg 75 270 mg/kg £ TOD EGER O HEN, 2,000 mg/kg B CHEEEOHEM

MEdE & b e B S RBRFETRD ORIED

750 mg/kg LA EDORET GOT fi, GPT [ED{E T AR

CAEBI L TR b htc, METIE, GOT fHD{E FA 100
mg/kg LI EDOBRERHC, REEEDKT A 750 mg/kg LL
LoE B BECHB L TRD bR, ZDff, 2,000
mg/kg BETIHET Cl- {ED LR, MiTlx GPT g
THRRD LI, BIFRBRRETIRMEHE & b IclRiER S
BIE T A LI ERD S TeHh - 1,

9. FE¥EE

(1) HEHER

f#i28 E i ks X OHAX E&CS\u T Table 13~16 o:i
Lico AECHEBIL, 7220, HIMERTL LR RS
NeD XS RBBEOH T 100 mg/kg L 0L mﬁ
THE: L CEBEROHM, 2, 000mg/kg BTG
BIOBBOEB RO TS - 72 WETIIMHNER TH
LA 100 mg/kg LI OB SBETHIBE RO,
270 mg/kg LD G5B CHIEER O8N, 750 mg/kg

BT h b BRE RS - 7,

(2) HHP IORBAGENRE

D G

P, Bl L O L T R3 AT R (Table 17,
18) n@Bd O, B4, BBEK, #54, TEME, HET
B, BRER KRR Ah OB BIR, WEEE OB, T4HK
1B, ElE, &S BRI Y »ocE, PR, FE, R
RIAZAR, FEEE K53, W B, Bk LOR5EHL
(B) xS ic X 5 RE AR S REARY
ML BB ONTeh 1, Fihe. BBRITHBANCIIED
270 mg/kg DL, MED 750 mg/kg LI EOHERFTIE
KMERD SR, FREASKFHCIREIRS LN
VRS Y

FFHE : POHREIC IR RE 1332 b teh » 1ohd, REE
B X B G RBREE CHAMBDIEX (Photo. 1) A
D 750 mg/kg Lk, D 270 mg/kg LSBT
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Table 13 Organ weights in male SD rats of a 35-day intravenous administration of Azthreonam
Compound Control Azthreonam

Dose (mg/kg) P. saline 100 270 750 2,000

No. of animals 10 10 10 10 6

N (@) 1.89%0.08 1.97+0.09* 1.94+0.05 1.96+0.10 1.88+0.11
Brain & (0.592£0.049) (0.581£0.041) (0.612£0.045) (0.579+0.041) (0.608 +0.088)

. (me) 12+ 1 4+ 1% 12+ 4 13+ 1 12+ 2
Pituitary mg (3.7+ 0.5) (4.1% 0.4) (3.9+ 1.1) (3.8%+ 0.4) 4.0+ 0.6)

e vroid (mg) 10+ 2 1+ 2 1+ 2 12+ 2 12+ 2
Thyroi me (3.2+ 0.8) (3.2 0.6) (3.6+ 0.5) (3.6% 0.5 (4.0% 0.6)
h (me) 567 + 119 547 £ 99 566 + 108 576 + 95 502 + 78

ymus & (177 + 34) (160 = 25) (177 £ 31) (170 + 31) (160 + 14)
Lungs @ 1.26%0.10 1.31+0.15 1.2140.07 1.33+0.13 1.28+0.16

ung 8 | (0.395+0.035) | (0.386%0.047) | (0.380%0.025 | (0.394+0.032) | (0.412+0.052)
Heart @) 1.07+0.07 1.06+0.12 1.05+0.10 1.0740.09 1.05£0.13

e & | (0.336+0.024) | (0.313£0.031) | (0.332+0.029) | (0.318+0.033) | (0.337%0.027)
Liver (@) 11.6% 1.3 13.3+ 1.3** 12.3% 0.9 14.1+ 1.9%* 14.5% 2.9

ve & (3.61%0.21) (3.92+0.27)* (3.86+0.21)* (4.15+0.34)** | (4.59%0.49)*
Kidnevs @ 2.43%0.10 2.5240.20 2.38%0.10 2.64+0.26" 3.0240.27""

Y (0.763%0.064) | (0.745+0.070) | (0.752%0.057) | (0.779£0.047) | (0.970+0.072)**
Adrenals (mg) 51+ 7 50 £ 5 56 + 6 55 £ 7 55 £ 7
g (16 = 2 (15 = 2 18 = 1 (16 = 3) 18 + 4
Spleen (mg) 691 + 130 754 £ 78 700 + 110 799 * 113 822 + 139
‘ (216 = 40) (222 + 19) (220 + 36) (235 + 26) (262 + 25)%
Testes ® 2.56+0.44 2.69+0.22 2.66+0.21 2.70£0.58 2.75%0.18
(0.798+0.129) | (0.795%0.073) | (0.840+0.089) | (0.796+0.165) | (0.884%0.072)
422 + 163 500 + 105 498 + 114 473 + 120 479 + 103
P ‘

rostate (me) | (130 + 43) (147 £+ 30) (157 £ 40) (141 +  40) (152 + 25

4.30%0.89 6.36+0.97% 7.08£1.48%* 8.24+1.80"" 9.43£1.73""

C 1)

aecum(+)" (&) | (1350 00) (1.88%0.28)** |  (2.24+0.49)°* | (2.43+0.44)** | (3.0120.45)**
Caccum(=)*  (g) 1.15+0.18 1.36+0.12%* 1.4840.31%* 1.56£0.19** 1.76+0.30%*

(0.359%0.052) | (0.400%0.043) | (0.465%0.088)** (0.464+0.068)** (0.572+0.142)"
Carcass (@ 243 + 19 256 + 17 242 + 17 257 £ 18 235 + 29
(75.9% 2.9) (75.5+ 2.6) (76.1% 0.8) (75.8% 1.6) (75.2+ 6.0)

Mean + S.D. The figure in the parenthesis means weight percent to the final body weight

* P<0.05, ** P<0.01 Significant difference from control (Stupent’s t-test)

*P<0.05, ** P<0.01 Significant difference from control (Aspix-WeLcu's t-test)

¥ Caecum(+) :
2C cum(—) : Caecum weight without contents

Caecum weight with contents

HARCHB L TRD bR, h 5D R/
EPOMETH - 1oy, B ES D L7V 23— v D
EMIRD S ich » 72, Teds 2,000 mg/kg BED EM
BECFARMCIEER SIS T 1 v v — AEER
DI & SRR A D BE (Photo. 2), 7 » < —HEPIC
PMETEEOR VAR OER & ¢ = ) v HHEEY
(Photo. 3) 23Z8b b te, B ABEE CLHLITAIND LA
BEBLRF, ¥/ EM RECIAFELER LT
Dy IR R X ) BEES R SR,

B : 85 BB TRl - L 2,000 mg/kg BT

HIREY 7 BHEDIER DD HHNTERD b, REEAFR

AL A ALRME R MG D B 2 b REE D 2t
(Photo. 4) »> 750 mg/kg LA EDHEFCH B < HE
LTiRd b, RMEERMRIC A 5 h 7o =i
Sudan 4+f5, PAS KIG & I TH - 720 Z DA, HE
D 2,000 mg/kg BETRALIRME EROBTERE X -
< vkl LU RME KD RSB e RE D DB FR
Dbt ek, 2,000 mg/kg BED EM Eif TlXAL{r
RAIE EHMRARIC 5 4 v v — A RO & 722k
(Photo. 5) 73R bire, BIERBE T RME =
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Table 14 Organ weights in female SD rats of a 35-day intravenous administration of Azthreonam

Compound Control Azthreonam
Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 10 10 10 10 5
Brai ( 1.73%0.06 1.7940.07* 1.81+0.07* 1.77+0.06 1.83£0.06**
ram & | (0.920%0.071) | (0.878+0.057) | (0.892+0.057) | (0.870+0.079) | (0.840+0.079)
Pituitare ) 12+ 2 13+ 1 12+ 3 13+ 2 4+ 9
ituitary (mg (6.4% 0.9) (6.4% 0.8) (5.9% 1.5 (6.4% 0.8) (6.6% 1.0)
Thvroid : g+ 3 7+ 3 g+ 1 g+ 2 9+ 2
yrol (mg (4.2% 1.4) (3.6% 1.3) (3.8+ 0.7) (3.8+ 0.8) (4.3% 1.1)
The (me) 389 + 68 42 + 53 42 £ 89 370 + 45 504 + gg8*
ymus ‘e (207 = 33) (217 = 30) (217 = 39) (182 + 23 (232 £ 48)
L (o | 0.911£0.057 0.96540.043* | 0.974+0.079 0.940%0.078 1.087+£0.101%*
unes 8 | (0.484+0.033) | (0.473£0.032) | (0.481%0.043) | (0.461%0.034) | (0.497+0.046)
Heart (me) 658 + 51 706 + 51 698 + 54 673 + 43 776 + 96**
ear me (349 £ 10) (345 = 16) (344 £ 29) (331 = 33) (354 + 28)
Lic @ 6.84%0.88 7.73+0.65* 7.92+0.59%* 8.33+1.27%* | 10.48+1.86"
ter & (3.61%0.22) (3.78+0.27) (3.90£0.13)** | (4.06+0.32)** |  (4.75+0.44)**
Kidnevs o 1.51%0.15 1.55+0.10 1.63%0.19 1.5840.13 1.95+0.18%*
raneys € | (0.801+0.076) | (0.760+0.046) | (0.806%0.111) | (0.774%0.077) | (0.895%0.101)
Adrenals (g} 61 £ 6 56 £ 5 59 £ 10 55 £ 9 63 £ 9
& (33 + 4 (28 + 3**| (29 = 5 (27 % O*| (29 + 3
Soleen (me) 431 + 78 508 + 78* 503 = 79 568 + 66** 680 + 64**
P g (227 = 31 (249 + 43) (248 = 36) (279 £ 32)**| (314 + 5§
Ovaries (mg) 84 £ 10 80 + 10 82 = 16 83 = 14 103 £ 23
& 45 + 7 (39 + 5 40+ 7 41 + 6 (47 £ 11
Uterus (ma) 374 + 58 451 + 158 450 + 143 47 £ 75 460 % 141
g (199 = 33 (221 + 79) (221 = 62) (204 = 32) (209 + 61)
Caceum(4)*  (g) 3.16+0.43 4.66+0.85 5.76+0.87*" 5.65+1.06"" 7.74+1.80*
g (1.68%0.20) (2.27£0.38)** | (2.8440.46)** | (2.75+0.38)** | (3.51£0.66) "
Caecum(—)7 (e | 0.8730.122 1.21940.178%* | 1.280%0.265°" | 1.201+0.224"" | 1.424+0.149*
8| (0.463£0.060) | (0.597+0.085)** (0.631%0.130)"* (0.584%0.077)** (0.651+0.063)**
147 + 12 156 + 9 153 £ 11 153 + 14 164 = 19*
Carcass (g) (77.8+ 3.5) (76.3+ 2.7) (75.3+ 1.3) (74.6% 2.6)* (74.6%+ 0.6)*

Mean £ S.D. The figure in the parenthesis means weight percent to the final body weight

* P<0.05 ** P<0.01
* P<0.05, ** P<0.01

“ Caecum( +)

? Caecum(—) :

Significant difference from control (Stupent's t-test)

Significant difference from control (Aspin-WeLch's t-test)

Caecum weight with contents
Caecum weight without contents

BEOWEGE X -~ VIR LORAIGEEBEOIRE, 5
CLRANE B DRIE B AR, BB OB /g2y
2,000 mg/kg BEZFED BTN, RMGE F g o Ze
fafbes e ERZ b EM A TL B bR h - 1o,
PEBE : PARRAIC X R LGRS BT h - fons, R
REFHNT L 5 B BE O i TR T DB R i oD 1
TiEHEAL (Photo. 6), EIMRBEDHIE R L ORISH.LOIE
PE{t (Photo.7) 75 750 mg/kg LAl oD iy 5Bz A by
ML TRDONI, F 72, WD 2,000 mg/kg BETL
M & RERD AL D Bed BT, [BERBTE T A psE T

DRSO EPEAL +5 X O BREG D 1Y 4 A5 HED DRI
RODNIAMUL R LERD BT, HERBRBCALL
FEZALE TR @EETH - 12

2) ETH

FECOIC Sl L 72FT Rk ARRAYIC KT D s et b B
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Table 15 Organ weights in male SD rats of a 35-day recovery test after the 35-day
intravenous administration of Azthreonam
Compound Control Azthreonam
Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 6 6 6 6 4
) ) 1.95+0.15 2.0140.12 1.98+0.04 2.07+0.09 2.04+0.07
Brain 8 (0.449+0.048) | (0.457+0.039) | (0.456+0.024) | (0.486%0.037) | (0.500+0.028)
o (me) U+ 1 6+ 2 15+ 2 4+ 3 13+ 1
Pituitary mg 3.2+ 0.3) (3.5% 0.3) (3.5+ 0.4) (3.4% 0.7) (3.1+ 0.3
Thyroid (me) 12+ 2 12+ 3 12+ 3 12+ 2 12+ 1
yrol g (2.8+ 0.5) (2.7 0.7) (2.7 0.7) (2.7 £ 0.5 3.0+ 0.2
The (me) 324 £ 65 454 + 130 449 + 101* 396 + 47 353 + 109
ymus me (74 + 14) (103 + 29) (103 = 22)% 93 + 9% (86 + 27)
L (e) 1.36+0.05 1.5240.08** 1.43+0.06% 1.38+0.12 1.38%0.15
ungs & (0.311£0.021) | (0.344+0.020)* | (0.329%0.020) | (0.324%0.031) | (0.338+0.031)
Heart (e) 1.26%0.10 1.15%0.12 1.19+0.07 1.20+0.07 1.2740.05
ea g (0.288+0.014) | (0.262+0.028) | (0.273+0.011) | (0.282+0.022) | (0.311£0.021)
Liver (@) 13.8+ 1.0 14.8+ 1.0 147+ 1.5 14.4% 2.1 13.3+ 1.2
- & (3.15+0.09) (3.3620.09)** | (3.38%0.24) (3.34+0.22) (3.26%0.32)
Kidnevs () 2.70%0.31 2.82%0.09 2.85+0.29 2.70£0.20 2.99+0.03
? &1 (0.617£0.049) | (0.641+0.034) | (0.655+0.065) | (0.633%0.051) | (0.732+0.034)**
Adrenals (mg) 54 + 4 61 = 9 57 £ 6 55 + 6 48+ 5
e 12+ 1 (14 £ 2 13+ 1 (13 + 2 12 = 1
Spleen (mg) 806 + 91 762 + 101 786 = 53 749 + 69 773 = 60
8 (185 £ 21) (173 = 20) (180 + 12) (175 + 15) (189 = 14
Testes @ 2.70£0.14 2.68%0.76 2.80%0.56 2.9340.14* 2.8840.23
& (0.620+0.036) | (0.608+0.170) | (0.643+0.120) | (0.689+0.073) | (0.704%0.033)**
Prostate (mg) 931 + 223 732 + 99 640 + 262 772 £ 84 795 + 307
(213 + 50) (166 + 19) (146 = 59) (180 £ 9) (194 = 76)
‘ 5.08+0.64 5.66+1.02 5.73+0.92 6.07%1.31 6.0020.89
C (+)! . ;
aecum(H)" (&) | (17 1640.14) (1.29%0.27) (1.32+0.22) (1.4240.31) (1.47+0.21)*
Caecum(—)*  (g) 1.39+0.27 1.4940.24 1.64+0.16 1.59%0.34 1.60%0.23
' (0.321£0.067) | (0.338+0.047) | (0.378%0.047) | (0.372%0.070) | (0.391%0.061)
Carcass (@ 344 £ 15 342 £ 20 337 £ 19 332 = 27 321 + 19
(78.7+£ 1.2) (77.4% 1.5) (77.3%= 2.6) (77.7£ 1.6) (78.4% 1.1)

Mean + S.D. The figure in the parenthesis means weight percent to the final body weight

* P<0.05, ** P<0.01

Significant difference from control (Stupest's t-test)

* P<0.05, ** P<0.01 Significant difference from control (Asein-WeLch's t-test)

¥ Caecum( +)

? Caccum( —)

Caecum weight with contents

Caecum weight without contents
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Table 16 Organ weights in female SD rats of a 35-day recovery test
after the 35-day intravenous administration of Azthreonam
Compound Control Azthreonam
Dose (mg/kg) P. saline 100 270 750 2,000
No. of animals 6 6 6 6 2
Brai (o) 1.84+0.09 1.91+0.03 1.87+0.05 1.88+0.04 1.87
ramn & 1 (0.730+0.058) | (0.776+0.063) | (0.813+0.046)* | (0.758+0.061) (0.743)
Pitui (ma) 15 £ 2 17+ 2 15 + 2 17+ 2 16
ituitary mg (5.8 0.7) (6.7% 1.0 6.4+ 0.9) (6.6% 0.8) (6.3)
Theroid (mg) 9+ 1 0+ 2 9+ 1 12+ 4 10
vrol me (3.6% 0.6) (4.1% 1.0) (3.9%+ 0.6) (4.6% 1.5) (3.8)
Thy (me) 301 £ 60 286 £ 41 246 = 36 275 + 72 338
ymus me 119 + 28 (116 = 14) (107 £ 17) (112 £ 35) (133)
Lunge 1.07+0.08 1.05+0.06 1.04+0.09 1.07£0.06 1.11
g (0.42310.040) | (0.428+0.028) | (0.45220.027) | (0.43140.041) (0.440)
Heart (me) 822 + 76 765 + 43 728 + 63* 833 + 81 828
a & (324 + 28) (311 + 18) (317 £ 33) (334 £ 30 (328)
Liver 8.76+0.88 8.85%0.63 8.00%1.11 8.59+0.53 9.07
v (3.46+0.22) (3.59+0.24) (3.46+0.27) (3.45+0.14) (3.58)
Kidnevs 1.85%0.18 1.76+0.09 1.63+0.11* 1.82+0.16 1.86
} (0.729%0.052) | (0.717£0.045) | (0.706+0.023) | (0.731%0.042) (0.740)
Adrenals (me) 71+ 10 67 = 10 63 + 7 64 + 13 67
8 (28 £+ &) (27 £ 4 (28 £ 4 (2 + 5 (26)
Soleen (mg) 484 + 56 486 + 101 488 + 102 548 + 70 723
P & (191 + 22) (196 + 35 (212 £ 43) (221 + 33) (286)
Ovaries (me) 89 + 12 88 + 14 8l + 5 87 + 8 96
& (35 + 5) (3 £+ 5 (36 = 4) (35 £ 1) (38
Uterus (me) 539 + 120 505 + 173 510 = 69 482 + 116 590
& (212 + 40) (205 + 32) (222 £ 36) (194 £ 51) (236)
. ) 3.67+0.36 3.76+1.48 3.99+1.37 4.31%0.88 6.93
Caecum(+) (1.44%0.08) (1.52%0.59) (1.73%0.58) (1.74%0.38) (2.71)
Caecum( —)? 0.9940.15 1.14+0.14 1.13£0.09 1.2740.18* 1.48
(0.38840.038) | (0.463%0.050)* | (0.491%0.053)** (0.512+0.079)** (0.583)
Carcass 194 £ 12 190 + 17 178 £ 12* 188 £ 16 194
) (76.6% 1.8) (76.8+ 1.2) (717.3% 1.2) (75.4% 2.5) (76.8)

Mean + S.D. The figure in the parenthesis means weight parcent to the final body weight

* P<0.05,
+ P<0.05,
 Caecum(+)

% Caecum(—)

@mﬂ‘){ﬁ‘uu Db h f.

LaL,

Caecum weight with contents

Caecum weight without contents

W%’i%ﬂ@&m%

<, 1o, MEECFERE CHFEEL2RTITRIZER

bh, LﬁGIﬁu,%%@—ﬁﬁﬁﬁgkibfk
LHETE S N tzo ¥ 12, 2,000 mg/kg BED AT HES B
HCTIRFARICIRERS S 1 ¥ 7 — 2 BREA O R90 & %4

FIAD REHBEI i,
ZZL DT LEEZ DR,

Zh L koMM Y &
WL IR A 2 R T

TR CEEZ NI -T2 7ok, MiEAElLEmE T

i GOT, GPT fHOE TR B to

[EH#

B TR A RN LT, MEEEENEOAEE =

*¥* P<0.01 Significant difference from control (Stupent’s t-test)
++ P<0.01

b3, Hfkic X HES

Significant difference from control (Aspin-WEeLcn's t-test)

By i EHEBRE Tl » T 0

&5 7ciiiif GOT, GPT fEDETFTOFEEIC 2\ TLY

DT Te D » 7ens,

7 B AH

) v RGTENE X

B1if GOT {45 & O GPT fi™ o (S FFA £tk
R DOFREEERIC L5 b0 LixE L bieh -1
270 mg/kg LLEO f 5B CME, KM &7 0

Ihioh.
7ol ik,

100 mg/kg X b EBERFOMMNHRD LI
gt 5 BB Rs bhY, HENE

ICISH 7L B PIMIEEOZAED R T B b D EE X bR

7o



CHEMOTHERAPY

yoL. 33 S—1 165
Table 17 Histopathological findings in SD rats of a 35-day intravenous administration of Azthreonam
-] Compound Control Azthreonam
Dose (mg/kg) | P. Saline 100 270 750 2,000
Sex Findings -
No. of animals 10 10 10 10 6(5)
Grade* 0123{0123[{0123(0123[0123
Liver
Hypertrophy of hepatic cell 10 0 0 0{10 0 0 010 0 0 Of 0 010 Of 0 O 6 O
Kidrey
Thickening of base. membrane of Bowman’s cap. 10 0 0 0/10 0 0 0|10 O 0 0f10 O O 4020
Regeneration of tubular epithelium 10 0 0 0{10 0 O 0|10 O O 0|10 O O 4020
Male Vacuolation of tubular epithelium 10 0 0 0/10 0 0 0|10 O O 0| 010 © 0060
Spleen
Hyperplasia of white pulp 10 0 0 0/10 0 0 0|10 O 0 010 O O 0600
Extramedullary hematopoiesis 10 0 0 010 0 O 0|10 O O 0Of10 O O 0510
Hyperactivity of germinal center 10 0 0 0{10 0 O 0|10 O O 0Of10 O O 0060
Liver
Hypertrophy of hepatic cell 10 0 0 0{10 0 0 O] 8 2 0 0] O 010 0050
Kidney
Vacuolation of tubular epithelium 10 0 0 0/10 0 0 0{10 0 0 0| 010 O 0050
[Female
Spleen
Hyperplasia of white pulp 10 0 0 0/10 0 O 0|10 O 0 O] 3 7 O 0050
Extramedullary hematopoiesis 10 0 0 0{10 0 0 0[10 0 0 O] 7 3 O 0500
Hyperactivity of germinal center 10 0 0 0{10 0 O 0{10 O O O 3 4 3 0050

* Degree of histopathological changes : (0) No lesion, (1) slight, (2

moderate and (3) marked.

No remarkable findings in cerebrum, cerebellum, pituitary. eve. cochlea, thyroid. submaxirally gland, lung, thymus,

heart. pancreas. stomach, duodenum, ileum, caecum, colon, adrenals. mesenteric lymphnode. prostate, seminal vesicle,

testis, epididymis, ovary, uterus, urinary bladder and bone marrow.

The figure in the parenthesis means number of animals in the female group received 2,000 mg/kg of Azthreonam.

Table 18 Histopathological findings in SD rats of a 35-day recovery test

after the 35-day intravenous administration of Azthreonam

Compound Control Azthreonam
Dose (mg/kg' | P. Sali
Sex Findings e 100 270 =0 2000
No. of animals 6 6 6 6 402)
Grade* 0123|0123|012 012 0123
Kidney
Male Thickening of base. membrane of Bowman's cap. 6 000|6 6 6 0040
Regeneration of tubular epithelium 6 00016 6 6 0040
Kidney
Interstitial cell infiltration 6 0 00|60 6 00 6 0 1100
Female Regeneration of tubular epithelium 6 00 0|6 0 6 00 6 00 0200
Spleen
Hyperplasia of white pulp 6 000(6000(600 6 00 0200

* - - . -
Degree of histopathological changes : (0) No lesion, (1) slight, (2) moderate and (3 marked.

No remarkable findings in cerebrum, cerebellum, pituitary, eve, cochlea, thyroid, submaxirally gland, lung, thymus,

heart, liv. - o
rt, liver, pancreas, stomach, duodenum, ileum, caecum, colon, adrenal, mesenferic lymphnode, ovary. uterus,
urinary bladder and bone marrow.

The figure in the parenthesis means number of animals in female group received 2,000 mg/kg of Azthreonam,
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Photo.1 Hypertrophy of hepatic cell (male, Photo.4 Regeneration and vacuolation of

2,000 mg/kg, %80, H.E. stain) renal tubular epithelium, and
thickening of basement membrane
and Bowmans’ capsule (male, 2,000
mg/kg, %80, H.E. stain)

Photo.2 Electron micrograph of hepatocyte.
Increases in number of lipid drop-
lets and lysosome-like particles,
and heteromorphy of mitochondria

(female, 2,000 mg/kg, X 4,000, lead mal tubular epithelial cell. In-
and uranium stain) crease in number of lysosome-like

- particles and vacuoles (female, 2, 000
mg/kg, X4,000, lead and uranium
stain)

Photo.5 Electron micrograph of renal proxi-

Photo.3 Electron micrograph of Kupffer cell.
Appearance of low dense large
vacuoles and myelin-like structures
(female, 2,000 mg/kg, x4,000, lead
and uranium stain)

+058'"

lary hematopoiesis (male, 2, 000 mg/
kg, x40, H.E. stain)
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Photo.7 Hyperactivity of splenic germinal
center (female, 2,000 mg/kg, x40,
H.E. stain)

male, 2,000 mg/kg, x40, H.E.

stain)

Photo.9 Vacuolation of renal tubular epithe-

lium (dead male,
x40, H.E. stain)

b

2,000 mg/kg,
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TOXICITY STUDY ON AZTHREONAM (2)
35-DAY SUBACUTE TOXICITY BY INTRAVENOUS ROUTE IN RATS

Hajnme Kawasaki, Koji Mivosur, Fumiakt Upa, Axkira Nomura,
Cuiemt Hirao and Hirosur NakayosHI
NRI Life Science

A 35-day subacute toxicity study on Azthreonam (AZT), a newly developed monobactam antibi-
otic, was conducted by intravenous injection in Sprague-Dawley rats. The following dose-related
changes in clinical laboratory examinations were detected in the animals received AZT: lower serum
GOT level (100 mg/kg or more), soft and yellowish discoloration of feces (270 mg/kg or more), lower
levels of hemoglobin and serum GPT (750 mg/kg or more), swelling and reddening of extremity after
injection, increased water intake, decreased RBC count and death of 8 males and 9 females in highest
dose group (2,000 mg/kg). Pathological examination revealed increased liver weight (100 mg/kg or
more), hypertrophy of hepatocyte (270 mg/kg or more), increased spleen weight with such histopatho-
logical changes as hyperactivity of extramedullary hematopoiesis, hypertrophy of white pulp and
hyperactivity of germinal center (750 mg/kg or more). The above dose-related changes except death
of animals were returned to normal after 35 days cessation of treatment.



