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Meropenem(MEPM) DEE~NDEE R 5 » M SIL/ M/ B)TIIMOt 7 = 2%504EY
& Dcephaloridine(CER), cefotaxime(CTX), & Uceftazidime(CAZ) &Ik L, 7 =741
F (3T M/ BE)TIICTX S L UCAZDAIZ 7 )V /xR 3 2 Z LA E Dimipenem (IPM,
cilastatin sodium% & ¥ 2\ ) & HEL 726

1) I, FO14HBH#RKRAKS RERTIZ, MEPM?D500mg/kgd & '1000mg/kghf k12
CTXB L UCAZND1000mg/kgBE L [6] U  BHEMDIBE L 2 RN 2 DD L H 572, CERD
850mg/kgBf D HE T3 ALEF I\ IO E LR A E ICBEES RMAE LR DOHEEML) 2
DO, TOTLIIMBALENREB L UVRREOERLE LI (CHBTILDTH 72,

2) H=ZAHFNLOT7HEBERIESRETIE, IPMO180mg/keBf CMHFIREETB L
Py LT F = EDMEN, RPBEZREHEOMINE RS, MEFENIIRAEDOHEELED
RS EE ) O B RE A SR IS EETE % M A8 T Bl s Bl (HE3BI, ME2BI)ICERD I, Th
L5610 HABITIE, RMELEMBBNICHEREDRBILE RO, T,
MEPM i3 180mg/kg¥ & IF500mg/ kgB¥ T S5 #IEAICIR P EERE M ME OB % 22D 7243,
180mg/kgBt TIZCTX B & UCAZD500mg/kgBE L G U <, MBFHELEROL D57,
MEPM®500mg/kghf T A& CToBl 36 (HE261, 1B ICIRMEEEZR(1BIDAIC
FRENE DFA #14 ) BE L2 BHRMEEE, Molf3BELZRAEORE, &) D16
RS RIS RS DIRREILE DA ) Z RO 705, FDOREIZIPMO180mg/kehf
CEN, BSMIBVWLDTH -7,
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Meropenem (MEPM ) i3 R HEMK K THBIZE
BENTANNRELFRDIEWMETH Y, WRILVI
WANRY ML EBWIEFEEEZA LTV 5,

4[], MEPMOEIE~DOZE%, 75 PD14HE
BRI S- B L UH =7 AL D7 BERNES
L OMRET L7z, HEBIBRE L LTE 7 2 L RIAEY
BHD, bt N THEHEEEREZVEEZ 5N TV bcefo-
taxime(CTX)", ceftazidime(CAZ)*, B L WEEREHY
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I. EBRHESLVHE

1. HEBWHE

MEPMIZFE R REHRKXSHTER S NIZINA TNV
2 2.5g(H1f) & A O K FEIERHA (Lot No.U203) %
Huwi, 50 EERAFEFHEZKTT » M
20%EHE, IV IX10%EWICE R ARRAR L,

HEAIBE L LTT v M Tidt 7 L 2 RENE
D CER (Glaxo Laboratories Limited, Lot No. 4203),
CTX (Roussel Laboratories, Lot No. 1087LPN2),
CAZ (Glaxo Laboratories Limited Lot No. B4147MB¢&
B5468AB) ¥ AV, 7 =2 4 ¥ )L TIICTX, CAZB&
AN ISR L FHAEY A DOIPM (Primaxin, Merck,
Sharp & Dohme, Lot No. N-072)% FH\2 /2o oMb
DEFNIOT N OIRG BICHE L, BICIPMIZARR
W2 H 155 IRHER L7,
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2. 7 v bD14 BHEEIRMNIX 5B HEME AR

(1) HEHEMWB L URE &N

ICIHt DSPFIT - BB E M CHAE, BRI h7z4
~ 588 D Alpk: APISD(Wistar&) 5 » b D %30
Cx Az, 14BEOEI{L, EERIKED B2
HE&300C % RERICHE L7z, X5 FLAREICZ B 1244
~46 BB T, KEIZHE190~226g, M144~180gT
Hoto

B3 EiR21+2C, BAE60L15%, 120FH HEEA
(6:00~18:00)ICXESNIBMEET, KFr—J
1EDURE L, RS #R 8 5 i o8 3% 4% K f78F (NDD,
Special Diet Servicett #) 3 & UBRE K (K& K) % B
HICER 37,

(2) #&5E, KSHEBLUHEK

Table LIRS EBOBMOREIKIC, 18 1EES
148 M%E Lo SBM~DEHORSRE XS
& ZDBOEEDKEIZEDHTHEB LT,

LB, MBEICGESAAEBEAER(5ml/ke) % [
BICI4HEIRS L7,

(3) REBEEBLUREHE

ERIIBEAC L L 2MBIZEL, &5%FED7HRH
WEEMIZ L AREZI1T - 720 KEIIHKS BItARISH
HidEH, kS5HMTIEE, BEES L UEBAER
KERREIA % < &AM L RSHEP VTR Y
EFIIOVWTERBE L7,

MBEELFERRE K S HMG6 BRI, %538 L0
158 B 228 % 5 halothane(Flouthane ) i B T CHR
BHREL VRN LZOMEIZOVWTIUTOEE %3
E L%,

TR sVTFor, REEER EH, 7TV7
IV, TI=UT3I)NFI AT 2T —H(ALT),
TANGEVBETI)NF X725 —H(AST), 7
VAV T7 + X7 7% —+¥(ALP) ( L\ L H3L705),
Na®, K*(LAEIL943&FFEERT), B & O°CI-(CCMI
A—=% =), B PAERNYICEEE L 72

RIRA (¥ 5 FERT & x5 M5 %58 L T H 24
BREREIT, REIREZ10EKE LERNE
HITH) S LI L DB L7, WIS BGRETIZ 1A,
%53, 5, 9B X U14BBIZfTV, K&, LEUEN
i), BEF (Camlabt R E X — % —, KEBETE),
pH(pHRER#K), &N, #, 7 bk, €YK B
LUV (LA EClini-tek= IV F X7 » 7 )& BIE L,
KEXFERL, T/, H EH, 2LT7F=,
ALP, N-7+F I -B-D-Z Va4 I =% —+(NAG),
Y-UNYINIT L ARTFT—¥(y-GTP), LB
Wi 7K % B % (UL E Cobas fara), Na*s & O°K* (UL L
IL943RIHEET) 2 lllE L 72,

FHFNREIV4EHEORS MR TR, B *x
halothane (Fluothane) & A 12 & V) 3L & & T 26 4%
L7z EROER ML LEESXBIEL, ¢ TH
EBDEHR* T 20T, BRE10%EEH L~
) YR TEER, 8771 o ABEDYR FERL,
ANTRFI) Y ATV (HE)REERE L CLEE
MR CEIZ L7,

3. K= AFNOTH EFRAES S EERER

(1) EHEMS L URAEENE

Shamrock Farms (Henfield, Sussex, U. K.) &  AF
L7274 ) EDZ 2 1 H N (Macaca fascicularis)
DR 21X AV, ARBICEREFNREEZE
ML, REHMIZ1.7~29kgTdh>72. IBEDEIML
TV, CoOERICEEE, AEMMNEOWE, @
HAELFEMREB L ORBEYERL, Tho0FY
DHERICE L TWAH T EwHER L,

B IEERH21C(EBRR18~23T), BEH
61%(EBRFS0~74%), MK MEEK150] /KR, 12
BRI BBAA(7:00~19:00) IR E S N/-FHFET, X7
VL ABL — (87X 79X 95em)IZ1EHTOPAEL, 1
B1E#%5# T %252 &8 & 8% (S.D.S Mazuri Diet,
Special Diet Services, Witham, Essex, England) %
200g5 2., BREIK(KEK)IZEBRIZERSE7,

Table 1. Experimental groups of rats
Group Dose volume Concentratiop of No. of animals
dosing solution
Dose (ml/kg) (mg/ml) Male Female
Control  (0.9% Saline) 5.0 0 5 5
Meropenem 500 mg/kg 2.5 200 5 5
Meropenem 1000 mg/kg 5.0 200 5 5
Cephaloridine 850 mg/kg 4.3 200 5 5
Cefotaxime 1000 mg/kg 4.0 250 5 5
Ceftazidime 1000 mg/kg 4.0 250 5 5
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(2) #%5=, &K5HEB L UOHERK

MEPM & IPMIZ FHHBROER ¥ SE IS RB &K
E LT, 5 XF VST D microflex#F At v b
(Vygon-25%"— )% v, 1H1BLER7HE, K&
HIREXEIERL, 5&EEH LI/ 108 OHEET
Totz. EBEE, 58, H5HE, BRREBLY
By i Table 2127k L7co % B, *EREEICIZESH
AFAYE T (5ml/ke) ¥ FARIC7 BREIES L7z, &8
NOFEHOREREIBEROKEIZESNTHEEL
72

(3) REEEBIUKREFRE
RIRXBHEHMI, $0%< L bk5ME2:8
BAT 2 SRR AR, &5 M HE20, BfEE
EEAEIERAEL,
MBEALFENRES L ORRE K5 REHTS
2B, %51, 3BXUTHBIZERL, MK
BIRAD ORI L, ZOMEIZDONTT v b ERIBDIE
H(HIZ704THIE) Z@E LM, TALTIV T
a7 (A/G)HEEE L, RIIRBr — T W
UBMEREFMLREEZBET H L EHIZ, pH
(Boehringer BM77 2 +), HWE(EIE), BEE (R
BHEFT, MSE U. KAL), &A, #, 7L 7F=>,
NAG, ALP, 7-GTP, Na*B L UK* %2 #llE L7 €&
FAOBEERILEDOFEKREITo 720 F/2, 7L TF=
YT ARMELIRPOEIGEB LT,
REBFMREII7TABORSHBAETHRICARY PN
NVE S —)VF b LRREET CRULEBGE S SEIR L7,
RICEHE BB LR LI FHERE RV Vil
(7272 LERERIZF Yy FY v KB TEE L. 2hbH
DOWBD S B, THOFRIZOVTOAEEIZEST
857 4 VR AR LH-ERtE, BIUBIVER
2w 7(PAS)Reah L, EICHKIL<) YEELLE
B & B ZER L, Oil red OFf 2TV 0%
SAMEECTEIE L,

(4) #atFmunE

RE, BiEE, BRERIXT v FOAR, MBELE
HRES L VRBRE(EEMREEEOA)IZDOWTH
SS9 b, PURIZEH LI, RERXT v PTRETH
WO X BREZITV, StudentDHRTEIZ & h it
BB L OB CHELE YT -2 BRI ORENE
BEREARRNEEELSD)EXHV, YV TR
F-max DL ORE X TV EOSEI Y — 4541
DESHT ATV, Student DURTE THrHIBEE L DR TR
BB 1T 5 700 FEDH—TLVIRER, Fo8%
PR A OB I EFEABRANOER TS 1,
HEKEDFERPS R I ZIEFEHRTEINIZHOT
HoTh, BEHLARDPOTHBEIITRAOETRL
72

I. £ 8B & 8

1. 7 v bO14HEHIRAIXSEHMERER

(1) B LUER

CER?MD850mg/kght (LA FCERSE) Ti%x5-5H HIZif1
B, 138 BIZHELIBIARSERIFET L7,

FEIR TIZEKAE % MEPM ) 500mg/ kg ) Mk i % 34,
@ U < 1000mg/ kg 8 ® HE 3%, ME26l, CTX®
1000mg/ kg (LL T CTXE) D #HE3%Y, ME16l, CAZOD
1000mg/kgBE (LA TFCAZEE ) lEABIIZERD 720 BICER
REDTEWD S H, MEPMD500mg/kgD 14515 &
*1000mg/kgBE DM HE R 16 T3 THI % 3272, CER
DB TIXEHI RS EEZL S IZIT20M T THESA
A

(2) &, BHESIVEKE

BREBIUVEHERERIVThOLAMIIBNTLEE
WD O h o7, BAEIRSHET SN
v NOSEEKIED 7 AT [K#EL] % Lizio, #Hat
FHBITIIT DR 57285, WTFROLE bS5
S AEBIRDO N 57,

(3) IMEAILFIIMRE(Table 3)

Table 2. Experimental groups of cynomolgus monkeys
Group Dose volume Com.:entratio.n of No. of animals
(ml/kg) dosing solution
Dose (mg/ml) Male Female
Control  (0.9% Saline) 5.0 0 6 6
Meropenem 180 mg/kg 1.8 100 3 3
Meropenem 500 mg/kg 5.0 100 3 3
Imipenem 180 mg/kg 4.5 40 3 3
Cefotaxime 500 mg/kg 2.0 250 3 3
Ceftazidime 500 mg/kg 2.0 250 3 3
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Table 3. Blood biochemical findings in rats treated intravenously with meropenem, cephaloridine, cefotaxime and ceftazidime

Meropenem Cephaloridine | Cefotaxime | Ceftazidime
Index and Time Control

500 mg/kg | 1000 mg/kg | 850 mg/kg | 1000 mg/kg | 1000 mg/kg LSD

Index Day [No.| Mean [No.[ Meanp |No.[ Meanp |No.| Meanp |No.| Meanp [No.| Mean p
6[10] 9.24 [10| 868 | 9| 920 | 9| 844 9| 9.32 (10| 7.98* 1.16
G‘“°°15/‘13 3(10| 9.60 |10| 893 |10| 9.19 |10| 88* [10] 9.00 [10] 9.12 0.69
(mmol/l) 15(10| 1024 |10| 9.35 [10| 9.55 | 8| 9.99 10| 8.94** |10| 8.67***| 0.84
U 6(10] 6.62 [10] 6.8 10| 6.49 | 9| 7.96** | 9| 6.46 [10| 6.80 0.98
’“m) 3|10 7.74 |10| 824 (10| 7.90 (10| 9.17** |10| 7.41 |10| 7.47 1.00
(mmol 15(10| 8.05 [10| 8.09 [10| 848 | 8| 7.44 10| 8.28 |10| 8.56 0.81
Total brotei 6(10| 54.10 | 9| 54.92 |10| 54.10 | 9| 57.95***| 9| 53.65 |[10] 53.70 1.79
71) protemn 3|10 58.10 | 9| 59.58 [10| 58.70 [10] 59.30 10| 59.00 |10] 59.20 2.03
& 15(10] 63.80 | 8| 66.75% | 9| 66.20 | 8| 65.38 9|6525 |10/ 66.90* 2.74
Albumi 6|10 32.00 | 9| 32.12 | 8| 31.50 | 9| 32.95 9| 31.45 9| 32.00 1.25
/l;‘"““ 3|10| 33.40 |10| 34.10 [10| 33.40 |[10] 32.70 10| 33.40 |10] 33.60 1.13
& 15(10| 35.80 [10| 36.50 |10| 36.30 | 8] 36.12 10| 36.20 |10/ 36.20 1.50
Alkaline 6(10(599.8 [10]654.1 |10] 599.1 9 697.8 9 1600.4 10 [597.5 122.4
phosphatase 3|10| 471.8 |10} 547.3 9|473.8 |10(523.7 10 |486.4 10 |477.0 86.6
aun 15(10| 410.1 |10| 472.2 |10 409.8 8 |396.8 10 |442.2 10 [361.1 84.9
Alanine 6(10| 77.7 |10| 67.6 |10| 75.6 9| 75.0 9771 10| 82.5 11.0
aminotrans- 3/10| 66.6 |10| 69.2 9| 751 |[10]80.1* 10| 72.0 10| 76.9 * 10.1
ferase (IU/) 15(10| 634 |10| 62.6 |10| 60.9 8| 57.2 10| 64.2 10| 66.5 7.3
Aspartate 6(10| 87.0 |10| 834 |10| 83.3 9| 83.7 9| 86.8 10] 86.1 11.6
aminotrans- 3|10| 75.8 |10| 80.4 (10| 844 |10|86.3* [10]78.6 10| 85.8 10.5
ferase (IU/1) 15(10( 8.3 |[10] 92.0 |10| 83.2 8| 702* |10]82.7 10| 76.7 11.0
Sodium 6(10] 138.80 |10] 138.90 |10 140.20 | 9[141.48** | 9(140.58* |10 (140.20 1.54
cumol) 3|10| 140.70 |10| 140.30 | 9| 140.28 |[10([139.40** |10[141.20 |10 [141.10 0.92
15(10] 141.70 |10| 141.60 |10 141.50 | 8([141.88 10 [141.70 |10 [142.40 0.88
Potassium 6/10| 5.070 [10| 5.120 {10| 4.930 | 9| 4.795 9| 4.930 10| 4.970 0.281
(mmol) 3|10| 4.740 |10| 4.880 | 9| 4.825 [10| 4.750 |10| 4.670 |10| 4.800 0.286
15(10| 4.460 [10| 4.650 |10| 4.550 | 8| 4.600 |10| 4.600 |10| 4.520 0.231
Creatinine 6[10] 4120 | 9| 4065 | 9| 42.88 | 9| 41.12 9| 40.52 |10 40.80 3.83
(umoll) 3/10| 41.00 |10| 41.80 |10| 40.80 |10| 50.70*** |10| 41.40 |10 40.60 3.56
15(10| 47.80 |10| 48.80 [10| 50.20 | 8| 46.75 10| 48.00 |10 48.50 3.44
Chloride 6| 9]104.50 [10]103.20 [10] 103.20 | 9[102.00** | 9(104.05 8 [103.75 1.64
(mmoll) 3/10| 104.80 |10 105.50 |10 105.70 |10{107.10** |10[105.00 |10 [105.80 1.66
15(10| 102.70 |10| 103.60 (10| 103.50 | 8[105.62** |10 [102.50 9 [103.15 1.79

p = Statistical significance of difference from control mean. Significance levels: * p<0.05 ** p<0.01 *** p<0.001.
Combined analysis of both sexes. The least squares means are those with less than 10 rats.

LSD is Least Significant Difference from control mean.

No: Number of evaluated animals except for insufficient sample and no valid result.

N=10, except for cephaloridine at day 15 (N=8).
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MFEPDOREEZL 7 L 7 F = HCERETHS3
BEICAEICHEML:, Shboidik5%14BEET
CRIEF#HBAOEY R L, ZOMOILEWTiEW
ThoOHEBIZORFIREOON 2D o7,

(4) FRARZE(Table 4)

CERBEDEL L THTEHEEERETAIELELT
RE, ¥, &H, NAGB S UM KEBEZEN—A
HORMD, BBDON, T/, Thb ORI
IZHETRILE I LA OX S ALz, TR

L3 59HB TR ERHBAANOELRL,

MEPM TII MBS ICALPOAE L EME D7z, L
L, 500mg/kgBE DB FHEIXTHELET LT
S 1IFIOFINK L EHEILL > TELLSDTHY,
COBMEIZRPANDEFORAICLDLDEEZ LN
1o $77, H53H BICAL NG TII—BHY
MEHOLNT, WERYEKSIERL-ELEdEL
SNhhol. COMNa*DAEEL—BHEDET(35
A B)AMEPM®500mg/kgk, CER, CTX, CAZN%

Table 4-1. Urinary findings in rats treated intravenously with meropenem, cephaloridine, cefotaxime and ceftazidime

Meropenem Cephaloridine | Cefotaxime | Ceftazidime
Index, Time and Sex Control
500 mg/kg | 1000 mg/kg 850 mg/kg 1000 mg/kg | 1000 mg/kg | LSD
Index Day [Sex[No.| Mean |[No.| Meanp |No.| Meanp |[No.| Meanp |No.| Meanp [No.| Mean p
S5:4(M |5 9.0 4 113.0 5 110.6 5 110.8 5194 5 113.6 5.2
3 |M|[5] 134 5 111.6 5194 5 |26.4 *** 5192 5 |13.6 7.0
5 |M|5]12.0 5 114.4 5 112.8 5 |27.6 ¥** 51114 5 (17.6 7.4
9 |M|[5]16.0 5 116.8 5 |13.4 4 {175 5 |11.0 5 1134 10.5
14 |M|5]19.0 5 114.6 5 |14.6 4 (19.2 4 (13.0 5 |21.0 12.2
Volume
@) 54| F|5| 06 |5]92 |54 |4]s6z2 5112|5134 5.2
3 |F|5]10.0 5| 82 5192 5113.8 5 {10.0 5 110.0 7.0
5|F |5]11.8 51| 6.4 5] 84 51154 5 |15.8 51134 7.4
9 | F |4]17.8 51 9.6 5 110.8 5118.0 5 122.6 5 112.0 11.0
14 [ F |5 16.0 51(12.4 51114 4 |21.5 5 {23.6 51114 12.1
54| M| 5| 1.059 |4 [ 1.0490 |5 | 1.0520 | 5| 1.0498 5] 1.0600 |5 | 1.0498 | 0.0191
3 |M|[5]| 1.0444 [ 5| 1.0608* | 5 | 1.0622* | 5 [ 1.0414 5] 1.0628* | 5 | 1.0556 | 0.0164
5|M]|5 1.0522 [ 5| 1.0494 | 5| 1.0478 | 5| 1.0288* 5| 1.0572 5| 1.0504 0.0187
9 |M|5]| 1.0392 | 5| 1.0460 |5 | 1.0522 |4 | 1.0382 5| 1.0570* | 5 | 1.0572* | 0.0160
. 14 |M|5| 1.0404 |5 1.0508 |5 | 1.0552 |4 | 1.0392 4| 1.0562 | 5| 1.0458 | 0.0174
Specific
gravity
5:-4| F 5] 1.0510 | 5| 1.0508 |5 | 1.0488 |4 | 1.0665 51 1.0468 |5 | 1.0468 | 0.0191
3 |F 5] 1.0490 | 5| 1.0612 |5 | 1.0570 |5 | 1.0412 5] 1.0544 |5 | 1.0514 | 0.0164
5| F|5| 10488 |4 | 1.0615 |5 | 1.0564 |5 | 1.0362 51 1.0490 |5 | 1.0438 | 0.0189
9 | F|5]| 1.0402 | 5| 1.0548 |5 | 1.0456 | 5 | 1.0338 5] 1.0454 |5 | 1.0468 | 0.0158
14 | F|5] 1.0360 [ 5| 1.0532* | 5 [ 1.0458 | 4 | 1.0318 5] 1.0516 |5 | 1.0530* | 0.0172
5.4/ M|[5]| 6.60 4650 -|5] 6.80 5| 6.60 - 5640 -|5]| 6.40 -
3 |M|[5] 7.00 51600 -[5]6.20 5] 6.40 - 51620 -|5]| 620 -
5|M|5]| 7.00 51700 -|5] 7.00 5| 7.00 - 51660 -|5( 700 -
9 |M|5]| 7.00 5680 -|[5]|6.60 4| 6.75 - 5|1660 -|5]| 660 -
14 |M|[5]| 7.00 51700 -|4] 7.00 4| 7.00 - 4| 6.75 5] 7.00 -
pH
54| F |5 6.60 5640 -|5 | 6.80 4| 625 - 51640 -|5]| 6.60 -
3 |F|5]| 640 5]6.00 -5 6.00 5| 640 - 5640 -|5| 6.20 -
5| F|5]| 6.80 41625 -|5]6.20 5| 7.00 - 51640 -|5]| 6.80 -
9 | F|5] 6.60 51620 -|5] 6.40 5] 6.60 - 51660 -|5]| 660 -
14 | F|5]| 6.80 5|68 -|5]| 7.00 4| 7.00 - 5168 -|5]| 680 -
= Significantly different from control:  * p<0.05 ** p<0.01 *** p<0.001.

A dash (-) under p indicates unsuitable data for significance test.
LSD is Least Significant Difference from control mean.

No.: Number of evaluated animals except for insufficient sample and no valid result.
N =5, except for cephaloridine at day 9, 14 in male and at day 14 in female (N=4).
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HECTROOLN, NAGOHEZLMEMACTXSE L UCAZ
BEENIXG9HB £ 148 H, MEPM®1000mg/kgkt D
k5148 BICRRDH ST,

(5) REFHIRE(Table 5)
HRTIZCERBETHIROHR @ % 4], #E45)1272
o, MHEKICEBOMMEES L CHMEROEE,
winERD,

SR O REAMFEMRA T2, CEREETRMAE DL
ErMESETIB(IPIIPEENEIL)ICED, it
BEL DRREOBRV(BEELV LHEE)RBEOIFE

H AL % D263 % 72 (Fig. 1)o MEPM T3
1000mg/kghf D 2B CEM A IRMEN R D, F
7o, BEUZIRAE OMFEEMAL & =R b2 2 745,
INSDEIICTXB L UCAZE L RIBETH -7,

2. A= AHFNDTHBEBRAR S T B AR

(1) EEB L UERK

BHXIIFECRBDON LD 572,

fERIE, ERERCRSYHPICREL I TH
275, MEPM?D180mg/kg$ & 8500mg/kghE Tid
MERE S BI i 5 IR Pk RE L TR, IPMBETIIMEHE

Table 4-2. Urinary findings in rats treated intravenously with meropenem, cephaloridine, cefotaxime and ceftazidime

Meropenem Cephaloridine | Cefotaxime | Ceftazidime
Index, Time and Sex Control
500 mg/kg | 1000 mg/kg 850 mg/kg 1000 mg/kg | 1000 mg/kg | LSD
Index Day |Sex|No.| Mean |No.| Meanp [No.[ Meanp |No.| Meanp [No.| Meanp [No.| Mean p
5:-4|M |5 1822 |4 | 129.6 5] 155.8 | 5 |121.9* 5| 186.6 5] 154.6 56.4
3| M|5 146.7 5 87.9* | 5 132.9 5| 73.5** 51 129.7 5 81.4** 45.5
5|M|5 153.2 5] 105.1* |5 117.0 5] 69.8*** | 5| 118.3 5] 103.4* 45.1
9 |M|5]| 130.7 |5 | 105.5 51 139.3 [4 | 90.2 5] 123.0 51 105.8 52.2
. 14 |M|5]| 1235 |5 | 109.6 5| 169.7 |4 | 87.7 51 133.2 51 105.1 47.8
Sodium
mmol) 1 ¢ 41 p|5| 1313 |5| 1450 |5]| 1401 |4 |171.8 5| 1325 |5]127.0 56.4
3 |F |5 146.5 5| 119.8 5 135.1 5| 54.4*** |5 86.7* | 5 74 .5%* 45.5
5(F |5 120.5 5 69.0* | 5 106.4 5| 58.5** 5| 126.1 5 93.9 45.1
9 |F |5 115.5 4 | 121.7 4 89.3 5| 54.6* 4 87.5 5 90.2 53.4
14 | F 5] 1079 |5 122.3 5] 1533 |4 | 65.4 5 94.0 5] 108.6 47.8
5-4/M|5 354.6 4 | 301.4 5 305.4 5 1286.0 5| 378.3 5 | 304.7 112.6
3| M|5 276.3 5] 296.8 5 288.7 5 |153.1* 4 | 283.4 51 272.7 94.0
5 |M|5]| 2873 [5| 279.9 5| 224.2 |5 |131.6** 5| 273.5 51 239.7 89.7
9 |M|5 224.6 5| 244.3 5 281.8 4 [165.1 5| 331.6* |5 |267.7 104.4
P . 14 |M |5 217.5 5| 264.2 5 249.7 4 1196.3 51 295.1* |5 | 208.4 76.2
otassium
mmol) | 5. 4| F |5| 3154 |5| 2777 |5| 2705 |4 |3815 5| 2588 |5]|2538 | 11256
3 |F |5 280.7 5| 319.9 5 268.3 5 1184.4* 5| 278.9 51 220.1 92.9
5|F |5 246.9 5| 260.2 4 257.2 5 |156.7* 4 | 253.0 5] 198.5 92.0
9 |F |5 219.5 4 | 293.6 4 228.6 5 1163.0 4 | 244.4 51 199.3 106.9
14 | F |5 187.6 5| 247.7 5 195.3 4 |144.4 5| 230.3 5| 208.8 76.2
5:-4|M |5 45.2 4 43.0 5 39.1 5| 30.2 5 53.2 5 47.5 30.3
3| M|5 129.0 5| 158.0 5 137.9 51323.2*** | 5| 121.6 51 120.5 76.3
5|(M|5 167.5 51 149.1 5 121.6 5 1133.6 5| 1204 51 150.4 51.3
9 [M|5 159.9 5] 168.3 5 146.5 4 [121.2 5| 140.3 5] 205.7 56.2
Total 14 |[M|5 181.8 51 208.1 5 158.8 4 1144.0 5| 181.2 4 | 172.7 80.5
protein
(mg/dl) 54| F |5 24.2 5 27.8 5 29.8 4| 314 5 34.6 5 24.9 12.5
3|F |5 25.9 5 31.8 5 324 5| 44.1* 5 32.5 5 28.6 17.3
5|F |5 31.2 5 30.6 5 25.6 5| 25.7 5 25.6 5 20.2 13.7
9| F |5 24.6 5 22.9 5 25.8 51 249 5 17.8 5 21.3 11.8
14 | F |5 19.9 5 25.2 5 24.3 4| 19.2 5 26.6 5 25.8 9.7
p = Significantly different from control:  * p<0.05 ** p<0.01 *** p<0.001.

LSD is Least Significant Difference from control mean.

No.: Number of evaluated animals except for insufficient sample and no valid result.
N=5, except for cephaloridine at day 9, 14 in male and at day 14 in female (N=4).
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Table 4-3. Urinary findings in rats treated intravenously with meropenem, cephaloridine, cefotaxime and ceftazidime

Meropenem Cephaloridine | Cefotaxime | Ceftazidime
Index, Time and Sex Control
500 mg/kg | 1000 mg/kg | 850 mg/kg | 1000 mg/kg | 1000 mg/kg | LSD
Index - Day |Sex|No.| Mean | No.[ Mean p | No.| Meanp [No.| Meanp [No.| Meanp |No.[ Mean p
-5:-4| M |5 1984.0 4 | 1617.5 | 5 |1752.0 5 |1648.0 5 12012.0 5 [1714.0 570.4
3 |M|[5]1506.0 | 5] 1610.0 | 5 [1736.0 5 |1057.8 5 11652.0 5 [1580.0 515.5
5 |M|5]1714.0 5 1640.0 | 5 [1410.0 5| 886.6™** | 5 [1648.0 5 [1424.0 537.1
9 | M |5 ] 1380.0 5 | 1438.0 | 5 [1608.0 4 (1152.5 5 11676.0 5 |1536.0 490.6
. 14 [M |5 | 1386.0 511564.0 | 5 [1682.0 4 11220.0 5 11790.0 5 (1310.0 492.7
Osmolality
(mOsm/kg) -5:-4| F | 5] 1862.0 | 5|1790.0 | 5 [1822.0 4 [2272.5 5 [1614.0 5 {1794.0 570.4
3 |F |[5]175.0 | 5] 1950.0 | 5 |1658.0 5 [1183.8* 5 (1652.0 5 [1324.0 515.5
5 F |5(1692.0 | 5]1758.0 | 5 [1616.0 5 (1093.6 * 5 11674.0 5 [1346.0 537.1
9 [F |5]1508.0 | 5|1788.0 | 5 [1548.0 5 11062.0 5 11410.0 5 (1392.0 484.6
14 | F | 5| 1288.0 5 (1718.0 | 5 [1400.0 4 (1036.5 5 [1552.0 5 [1582.0 492.7
5:-4fM |5 5.63| 4 497| 5 501 |5 4.57 5 551 |5 4.99 1.39
3|M|5 546| 5 6.50| 5 6.28 | 5| 11.24*** 5 6.05 |5 6.20 2.64
5|M]|5 5.82( 5 5.85| 5 788 | 5 7.14 5 6.07 | 5 5.88 2.93
N-acetyl- 9 (M|5 494 5 5.67| 5 540 | 4 4.84 5 6.97* | 5 8.15***| 1.61
y 14 |[M|5 4.96| 5 6.71| 5 6.91* | 4 5.28 5 7.34*| 5 7.69** 1.90
B-D-gluco-
?I“J';;;“‘dase 5:4|F|5| 473 5| 498|5| 453 [4] 55 |5| 503 |5| 458 1.39
3|F |5 531| 5 6.05| 5 505 | 5 4.38 5 6.34 |5 5.40 2.64
5|F |5 4511 5 5.37| 5 6.17 | 5 4.13 5 598 |5 4.20 2.93
9|F |5 4.03| 5 526| 5 462 |5 3.79 5 451 |5 4.76 1.59
14 [F |5 391 5 482 5 447 | 4 3.64 5 544 |5 5.96* 1.90
5:-4{M |5 33.0 | 4 23.0 | 5| 22.6 5| 21.2 5 30.8 5[ 29.8 -
3| M|5 21.2 5 32.8 | 5| 43.6* | 5 [1045.8*** | 5 28.2 5| 2438 -
5[M]|5 21.2 5 236 | 5 51.8 5| 41.2 5 35.6 5] 23.6 -
Lactate 9 |M|5 25.2 5 26.0 | 5 33.6 4 22.8 5 24.0 51101.4 -
de-hydro- 14 |[M|5 19.2 5 442 | 5| 494 4 19.2 5 20.2 5] 26.8 -
fl‘;}’;)se 54| F 5| 268 | 5| 278 | 5| 626 |4 372 5| 340 |[5| 24.6 -
3|F|5 25.2 5 452 | 5| 49.0* | 5| 66.4 5 27.0 51| 22.0 -
5(F |5 27.2 5 274 | 5| 54.2 5| 25.2 5 36.2 4 18.2 -
9|F |5 228 | 5 278 | 5| 404** |5 17.4 5 204 5| 12.0* -
14 | F |5 220 | 5 262 | 5| 34.4 4 14.2 5 24.6 5| 25.0 -
p = Significantly different from control: ~ * p<0.05 **p<0.01 ***p<0.001.

LSD is Least Significant Difference from control mean.

No.: Number of evaluated animals except for insufficient sample and no valid result.

N=5, except for cephaloridine at day 9, 14 in male and at day 14 in female (N=4).
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Table 4-4. Urinary findings in rats treated intravenously with meropenem, cephaloridine, cefotaxime and ceftazidime

Meropenem Cephaloridine | Cefotaxime | Ceftazidime
Index, Time and Sex Control
500 mg/kg | 1000 mg/kg 850 mg/kg 1000 mg/kg | 1000 mg/kg LSD
Index Day [Sex |No.| Mean | No.| Mean p |No.| Meanp |No.| Meanp |[No.| Meanp [No.| Mean p
54| M |5 1.80| 4 121 5 126 | 5 1.18* 5 1.64 |5 1.84 —
3[(M]|5 093] 5 1.66| 5 152 |5 73.11***| 5 1.67*( 5 1.31 —
5| M|[5 131} 5 1.21] 5 1.02 |5 .8.11 5 1.80 | 5 1.26 —
9 |M|5 0.99| 5 1.07| 5 119 4 0.76 5 1.30 |5 1.54 —
14 |M|5 0.88( 5 1.14| 5 1.07 | 4 0.79 5 1.20 | 5 1.13 -
Glucose
mmol) 5. 4| F |5 115 5 124| 5 1194 176 |5| 135 (5 110 | —
3|F |5 1.20| 5 1.59| 5 1.36| 5 2.27 5 1.51 |5 1.34 —
5|F |5 1.21| 5 1.65| 5 1.70 | 5 0.95 5 1.34 |5 0.92 —
9 |F |5 093] 5 1.19| 5 1.15| 5 0.74 5 095 |5 0.90 —
14 | F |5 0.77| 5 1.08| 5 1.01 | 4 0.58 5 1.07 | 5 1.01 —
5:-4|M |5 606.0 4| 630.0 5| 474.0 5| 368.0 51| 690.0 5 516.0 370.4
3 [M|5]1114.0 511926.0 | 5 | 1662.0 5 11028.0 5 11404.0 51 1612.0 913.1
5|M|5(1270.0 | 4 | 1045.0 | 5 | 1006.0 | 3 | 212.7 5 |1288.0 5| 1324.0 967.5
Gamma 9 |M|5|1048.0 4 ] 1255.0 511362.0 | 4 [1232.5 5 11406.0 5| 1406.0 702.2
glutamyl 14 (M |5]1108.0 | 5|1714.0 | 5| 1328.0 | 4 [1470.0 5 11260.0 5| 1262.0 922.0
trans-
peptidase |-5:-4| F | 5 310.0 5] 316.0 51 232.0 | 4 | 400.0 5| 298.0 5 274.0 146.1
auny 3|F |5 400.0 5| 532.0 51| 340.0 51 360.0 5| 458.0 4 580.0 229.6
5|F |5 268.0 5| 452.0 5| 426.0 51 370.0 51 494.0 5 298.0 241.3
9 [F |5 392.0 5] 476.0 | 4 347.5 51 232.0 4 | 292.5 5 364.0 222.0
14 | F |5 348.0 5] 452.0 | 4 307.5 | 4 | 295.0 5| 402.0 5 488.0 217.8
-5:-4(M |5 F¥®TnmAn] 4 | 5165.2 5 | 5561.0 5 |5491.2 5 15806.8 5| 5348.6 2076.2
3 |M|5]5232.0 5 | 5918.4 5 | 6020.0 5 13945.8 5 15930.0 5| 5505.4 2050.0
5 |M|5]6185.2 5 | 5786.6 5 | 4594.6 5 |3438.2 ** 5 16001.0 5| 5178.2 1938.7
9 |M|5] 52184 5 | 5576.6 5| 5466.8 | 4 [5241.8 5 16810.4 5| 5683.4 1929.9
Creatini 14 | M |5 ]| 5100.0 5 | 6608.0 515677.0 | 4 [5323.2 5 16591.4 51| 4741.0 2142.2
reatinine
(umol/h 5:-4| F [ 5| 5750.0 5 ]6124.8 5| 5847.8 | 4 [7420.0 5 15503.2 5| 5252.4 2076.2
3 |F |5]6012.0 5 | 7165.0 5 | 6028.4 5 15082.2 5 [6242.8 5| 5844 .4 2050.0
5 F |5 53334 5 | 5500.6 5 | 5562.6 5 14590.8 5 |6451.6 5| 4468.8 1938.7
9 | F |5/ 499.0 5 ]6233.2 5 | 5462.6 5 14278.4 5 15110.4 5| 5285.6 1906.3
14 | F [ 5] 42894 5 | 5868.6 5 14841.8 | 4 [3968.2 5 15387.6 5] 5905.0 2142.2
P = Significantly different from control: * p<0.05 **p<0.01 *** p<0.001.

LSD is Least Significant Difference from control mean.

No.: Number of evaluated animals except for insufficient sample and no valid result.
N=5, except for cepaloridine at day 9, 14 in male and at day 14 in female (N=4).
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Table 4-5. Urinary findings in rats treated intravenously with meropenem, cephaloridine, cefotaxime and ceftazidime

Meropenem Cephaloridine | Cefotaxime | Ceftazidime
Index, Time and Sex Control
500 mg/kg | 1000 mg/kg 850 mg/kg 1000 mg/kg | 1000 mg/kg LSD

Index Day |Sex [No.| Mean | No.| Mean p | No.| Mean p [No.| Meanp |No.| Meanp [No.| Meanp
5:4|M |5 1146 | 4 | 123.2 5 98.2 5| 112.2 5| 111.0 (5| 129.6 -
3 |M|[5]| 1824 | 5|459.4**| 5| 402.4**| 5 164.6 5| 3188 |5 | 260.4 -
5 |M|5]| 258.2 | 5(297.0 5 13861.0 5 68.4* | 5| 559.6 |5 | 363.6 -
9 IM|5]| 1192 | 4 |197.0 5| 304.2**| 4 | 138.2 5| 189.8 |4 | 285.2* —
Alkaline 14 |M |5 2374 | 5|500.6* | 5] 950.4 |4 | 232.8 5| 301.2 |5 | 2878 -

phosphatase

aunm 5:-4| F | 5] 193.8| 5 (184.8 511664 | 4| 242.8 5| 2746 |5 171.0 -
3 |F |[5]| 2442 | 5|633.6 51 268.0 5 87.0* | 5| 38.8 |5 | 270.2 —
5|F |5]| 219.8| 5| 360.6 5 11459.8* | 5| 126.6 5| 351.2 |5 1084 -
9 | F|5] 136.0 | 5 |243.2 51 240.8* | 5 70.6 4| 2325 | 5| 122.8 -
14 |F |5]| 1658 | 5 (277.6 5| 254.2 4 81.8 51 2284 |5| 368.8* -

p = Significantly different from control: * p<0.05 ** p<0.01 *** p<0.001.
LSD is Least Significant Difference from control mean.

No.: Number of evaluate animals except for insufficient sample and no valid result.

N =5, except for cephaloridine at day 9, 14 in male and at day 14 in female (N=4).

Table 5. Organ weights and histopathologioal findings of rats treated intravenously with meropenem,
cephaloridine, cefotaxime and ceftazidime

Control Meropenem Cephaloridine Cefotaxime Ceftazidime
Item 500 mg/kg 1000 mg/kg 850 mg/kg 1000 mg/kg 1000 mg/kg
Mean Mean p Mean p Mean p Mean p Mean p
(No. of animals/sex) 5) 5) 5) 4) ) ®)
Bod ioht M) 292.2 312.6* 292.2 288.5 279.0 295.6
ody welg (F) 207.0 195.2 197.6 204.2 210.2 197.2
Kidney organ weights M) 2.350 2.556 2.381 3.238*** 2.237 2.608*
(Absolute) (F) 1.819 1.620** 1.672* 2.157*** 1.816 1.766
M) 0.805 0.819 0.816 1.125%** 0.801 0.884
(% body wt.) (F) 0880  0.832 0.846 1.056%** 0.867 0.897
A summary of the important histopathological findings in the kidney
Control Meropenem Cephaloridine Cefotaxime Ceftazidime
Lesions 500 mg/kg 1000 mg/kg 850 mg/kg 1000 mg/kg 1000 mg/kg
Grade” —t 4+ — 4+ H W —F FH W - W — b H W — W
(No. of animals/sex) (5) (5) (5) (5) 5) ®)

00 31100 50000 500

.. ™M 500 50000 500
Tubular dilatation 2000 41000 50000 500

(F) 500 50000 3

M 230 14000
(F) 140 14000 1

o
(=]
—
[\V]

110 23000 050

N 00
Tubular basophilia 00 23000 14000 41000

- w

0
0

™M 500 32000 41000 32000 41000 320

Tubular vacuolation (F) 500 41000 23000 41000 41000 410

p = Statistical significance of difference from control mean. Significance levels — * p<0.05 ** p<0.01 p<0.001.
a) M: male, F: female.
b) —: no abnomalities detected,  *: minimal, +: mild, + : moderate, + : marked.
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Fig. 1. Rats treated intravenously with meropenem, cephaloridine, cefotaxime and ceftazidime for 14 days.

Table 6-1. Blood biochemical findings in cynomolgus monkeys treated intravenously with meropenem,
imipenem, cefotaxime and ceftazidime

Sex Male and Female
Meropenem Imipenem Cefotaxime Ceftazidime
Dose (mg/kg) Control
180 l 500 180 500 500

Index Time [No.| MeanxSD [No.| Mean+SD p INo. Mean+SDp {No.| MeanxSDp [No.| Mean*SD p No.| Mean+SD p
Pret 2 (12| 8.8 x1.5 |6 87 £1.1 (6] 82 *1.6 6| 98+ 19 6|83 %19 |6 90 x1.5
Blood urea Pret-1(12| 9.0 £1.5 |6 9.0 £1.7 6] 7.9 x0.7 6| 92 % 19 6| 83 +19 6| 88 +1.3
nitrogen Day 1(12| 7.8 £1.5 |6 7.2 £24 {6]| 6.6 20.7 6| 72+ 16 675+* 12 |6| 64 1.0
(mmol/l) Day 3(12] 7.7 *1.1 (6| 64 *x14 |6| 6.9 *1.3 6] 94+ 28 675 %17 |6| 7.5 *1.8
Day 7|12 82 +14 |6 80 £1.2 (6] 6.8 *1.3 |6] 20.0 + 16.4** |6 83 x 1.2 16| 76 *14

Pret-2 {12] 62 *5 667 =*5 6|63 5 6162 = 3 669 +10 |6]66 +3

Creatinine Pret-1112| 63 *6 6168 =5 6|65 =4 6{67 = 6 6(68 *8 |6]|64 =4

(umol) Day 1(12( 58 =5 6(65 =*7 6|66 x4 6|65 = 5 663 *9 |6]|60 =5

Day 3|12| 61 *5 6166 =7 670 =*9 6|93 x27 |6]66 *8 |[6[64 %5

Day 7|12| 61 *6 6|63 =*6 6| 71 +4*** |6|240 £231*** [6]|64 *5 |6[63 %3
Pret-2 12| 4.70+0.81 {6 | 540+042 |[6| 4.83%092 |6| 4.13+ 0.65 |6| 517+ 1.04(6| 6.19%3.37
Glucose Pret-1(12] 4.85+0.63 |6| 5.28+0.74 |6 5.68+1.07 |6| 4.70x 024 |6] 4.76+ 1.09|6( 540+0.99
(mmoll) Day 1(12| 3.88+0.56 |6| 3.94+0.59 |6| 4.08+0.33 |6| 3.95% 050 |6} 4.27+ 0.82|6; 4.2710.65
Day 3[12| 3.55+044 |6| 3.84%045|6| 3.88+050 |6| 3.28* 0.56 |6 3.86+ 0.47|6] 3.79+0.39
Day 7(12| 3.81+0.62 |6| 4.60+1.24 |6| 3.73+066 |6| 3.48* 137 6] 4.23+ 0.58]6] 3.93+0.31
Pret 2 [12| 4.8 £0.7 |6 4.8 0.5 |6 4.4 +06 6| 53 05 6| 42 £ 0.6*{6( 45 %03
Potassium Pret-1(12] 43 +05 |6 4.2 *05 |6 4.0 £0.2 6| 44 = 04 6| 41 £ 04 16| 43 204
(mmol) Day 112} 4.8 +04 (6] 44 *03 |6 4.2 0.3 6| 46 = 0.7 6| 4.7 + 0.3 |6| 44 *06
Day 3|12| 4.6 *04 |6 4.6 x06 (6| 43 0.7 |6| 53 x 04* |6] 46 + 02 |6 48 £0.5
Day 7[12] 4.5 £0.7 |6 4.3 0.7 |6 4.3 +06 6 39+ 06 6| 42 + 07 (6| 45 %05

p = Significantly different from control:  * p<0.05  **p<0.01 *** p<0.001.
Pret: pretest.
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Table 6-2. Blood biochemical findings in cynomolgus monkeys treated intravenously with meropenem,
imipenem, cefotaxime and ceftazidime

Sex Male and Female
Meropenem Imipenem Cefotaxime Ceftazidime
Dose (mg/kg) Control
180 500 180 500 500

Index Time [No| Mean+SD [No.| Mean+SD p [No.l Mean+SD p [No.| Mean+SD p [No.| Mean+SD p [No.| Mean+SD p
Pret -2 |12 1.1+ 0.1(6 12+ 01]6 1.2+ 0.1(6 12+ 0316 12+ 0116 12+ 0.2
Albumin/ Pret -1 (12 12+ 0.1(6 1.3+ 0.1]6 1.3+ 02(6 12+ 0316 13% 0116 13+ 0.2
globulin Day 112 12+ 0.1(6 1.3+ 01/6 1.3+ 02(6 13+ 0216 13+ 0116 1.3+ 0.2
ratio Day 3|12 1.3+ 0.1]6 1.3+ 01(6 13+ 0116 13+ 03(6 14+ 0.1(6 14% 02
Day 7|12 1.3+ 0.1]6 1.3+ 02(6 13% 0116 1.1+ 0.1%6 13+ 0116 14 0.1

Pret-2 (12| 32 +18 |6 25 + 8 |[6| 23 + 3 |6]| 35 *34 |6] 31 =11 |6] 30 = 11

Aspartate Pret-1(12| 37 +30 |6 23 + 6 6| 25 * 8 |6]| 27 £ 7 |6 24 * 2 |6] 30 * 10
aminotransferase | Day 1(12| 26 + 9 [6] 26 = 5 |6] 30 + 10 (6] 23 + 4 |[6] 28 =+ 7 [6] 27 = 6
aun Day 3{12( 29 + 18 |6] 28 + 6 |[6| 34 + 13 [6]| 27 + 5 (6] 40 = 37 (6] 30 * 12
Day 7{12] 31 +25 |6| 24 + 6 |[6| 41 22 |6]| 36 * 14 |6 24 = 7 |6] 40 * 22

Pret-2]12| 54 + 54 (6] 31 + 17 |6 28 + 7 |6 81 *106 |6| 40 * 19 |[6] 52 * 36

Alanine Pret-1112| 69 + 97 |6| 33 + 16 (6| 40 + 23 |6]| 61 * 50 |6| 46 * 28 |6| 54 * 38
aminotransferase | Day 1[12| 60 * 77 |6| 32 + 13 |[6]| 54 *+ 52 |6| 43 * 12 |6| 47 * 46 |6| 46 * 29
wm Day 3(12| 49 *+ 42 |6] 32 + 15 |6| 72 + 82 |6| 47 *+ 13 |6| 84 +*141 |6| 5 +* 53
Day 7(12| 57 + 64 |6| 33 + 15 |6]| 94 + 89 |6| 41 + 34 |6| 87 +154 |6[107 +133

Pret -2 |12| 849 *215 |6|636 + 71 |[6|716 *170 |[6|742 *127 |6|795 * 67 |6|715 %237

Alkaline Pret -1 (12| 894 +246 |6|653 +107 |[6|778 155 |6|807 *161 |6|824 +129 |6|760 +321
phosphatase Day 1{12| 865 +383 |6|681 *106 |[6|805 *+ 88 |6|794 +185 |6[799 +212 |6|800 +287
aun Day 3(12| 933 +296 |6(689 +130 |[6|818 116 |6|823 +208 |6[757 +189 |6|772 +297
Day 7112|1046 +342 |6 /696 +114 |[6|824 *124 |6|767 +106 |6 |84 +205 |6|804 +301

p = Significantly different from control: ~ * p<0.05  ** p<0.01  *** p<0.001.

Pret: pretest.

Table 6-3. Blood biochemical findings in cynomolgus monkeys treated intravenously with meropenem,

imipenem, cefotaxime and ceftazidime

Sex Male and Female
Meropenem Imipenem Cefotaxime Ceftazidime
Dose (mg/kg) Control
180 500 180 500 500
Index Time {No| Mean+SD No. Mean+SD p [No| Mean£SD p No.| Mean+SD p [No.| Mean+SD p [No.| Mean+SD p
Pret -2 (12 154+3 6 152+3 6 153+3 6 152+ 3 6 1547 6 1512
Sodium Pret -1 |12 152+3 6 152+3 6 152+2 6 153+ 3 6 153+3 6 1521
(mmol/) Day 1|12 154+3 6 152+3 6 153+3 6 153+ 3 6 1542 6 153+3
Day 3 (12 153+4 6 153+3 6 153*1 6 154+ 2 6 155+ 4 6 156+3
Day 712 152+4 6 1494 6 152+2 6 151+ 6 6 152+1 6 1512
Pret -2 (12 108+3 6 108+1 6 109+4 6 109+ 3 6 105+5 6 107+3
Chloride Pret -1 (12 106+3 6 1063 6 1062 6 104+ 2 6 103+4 6 105+3
(mmol/) Day 1 (12 106+3 6 106+4 6 106+3 6 103 6 6 108+3 6 105+3
Day 3 (12 106+3 6 105+5 6 108+3 6 111+ 4 6 107+4 6 106+2
Day 7|12 104 +4 6 104 +2 6 108+4 6 10910 6 1052 6 103+2
Pret -2 |12 83+3 6 82+2 6 83+4 6 81+ 4 6 84+3 6 82+4
Total protein Pret -1 (12 82+3 6 83+3 6 84+2 6 82+ 4 6 83+3 6 82+3
@ Day 1 (12 814 6 83+4 6 816 6 81+ 3 6 79%5 6 81+5
Day 3 (12 823 6 84+4 6 82+5 6 81+ 6 6 82+3 6 83+4
Day 7|12 8l+4 6 82+2 6 82+7 6 81+ 6 6 81+4 6 804
Pret -2 |12 412 6 45+3 6 451 6 43+ 4 6 47*1 6 4*3
Albumin Pret -1 |12 45+2 6 47+2 6 471 6 45+ 4 6 47+2 6 46+3
@ Day 1 (12 45+2 6 464 6 46+1 6 45+ 4 6 45+3 6 46+4
Day 3|12 461 6 47+3 6 46+2 6 4+ 4 6 47+2 6 48+3
Day 7 (12 46+2 6 473 6 45+3 6 43+ 3 6 46+2 6 46+3
p = Significantly different from control: ~ * p<0.05 **p<0.01  *** p<0.001.

Pret: pretest.
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Table 7-1. Urinary findings in cynomolgus monkeys treated intravenously with meropenem,
imipenem, cefotaxime and ceftazidime

Sex Male and Female
Meropenem Imipenem Cefotaxime Ceftazidime
Dose (mg/kg) Control
180 500 180 500 500
Index Time [No| Mean+SD [No. Mean*SDp [No| Mean+SDp [No Mean*SDp [No| Mean+SDp [No| Mean%SDp
Pret-2 1269 08 |6]|68 +07 [6]69 12 [6]67 £10 [6[66 04 [6]69 =07
Pret-1[12[7.3 0.7 |6]74 +05 |6(77 04 |[6]74 06 [6]73 03 |6]75 £ 02
oH Day 1[127.0 %07 |6|66 + 04 |6(77 % 03" [6|75 +04 |[6|77 +04* |6]74 £ 02
Day 3|12[72 05 [6]69 +05 [6]72 +06 [6[71 +03 [6]|76 +03 |6|77 + 05
Day 7(12[7.3 +06 [6]73 +02 [6]76 +05 [6[62 +02**|6]|78 + 03 |[6]78 * 03
Pret 2 [121.0140.005( 6 | 1.015+ 0.003 |6 |1.015+ 0.002 |6 | 1.015% 0.003 |6 | 1.012+ 0.004 |6 1.015% 0.004
Spec Pret -1 [12(1.013+0.003{ 6 | 1.015+ 0.006 |6 |1.016+ 0.003 |6 | 1.017+ 0.004 6| 1.013% 0.003 |6 | 1.016+ 0.002
"“.t‘ Day 1[12[1.015+0.004] 6 | 1.020% 0.005*|6 |1.020% 0.003* | 6 | 1.013+ 0.003 |6 | 1.019% 0.006 |6 | 1.021+ 0.006°
graviy Day 3 [12[1.01540.003 6 | 1.013% 0.006 |6 |1.016+ 0.005 |6 | 1012+ 0.003 |6 | 1.018+ 0.006 |6 | 1.022%+ 0.003°°
Day 7 [12[1.015£0.004] 6 | 1.016 0.004 |6 {1.014+ 0.005 |6 | 1.016+ 0.006 |6 | 1.018+ 0.006 |6 | 1.021% 0.004
Pret-2 12[0.70 £0.39 |6 | 0.68 + 0.32 |6(0.66 + 0.49 |6]142 + 142 |6] 060 + 030 |6 1.97 + 3.24
Totalorotein | Fret-1 [12[0:95 £0.77 16| 160 + 2.47 16202 + 192 [6]205 + 172 |6]139 £ 164 (6075 £ 0.3
‘;D pro Day 1(12[0.59 £0.24 |6|1.16 + 1.26 |6]0.52 + 025 |6]1.24 + 167 |6(13.39 £13.29°* |6 [40.09 £15.52°**
@ Day 3 [12[1.29 #0.43 |6 | 1.66 * 100 |6{2.14 + 1.03 |6]2.70 + 164 |6 6.54 * 546°*[6 [11.9 +10.00°**
Day 7 [12[0.84 £0.72 |6 | 1.85 £ 3.5 |6[0.63 + 0.52 |6|267 + 2.68° |6 | 8.03 * 4.99***| 6 [18.67 + 8.21°**
NacetylgD. | P2 [0]L5 £06 [6108 £ 04 (669 +137 6|14 £06 |6/23 x16 [6]23 * 15
ﬂ'““y' Pret-1 [1227 #07 [6(31 %10 |6[31 +17 |6[30 £13 |6]38 £37 [6]/32 *07
',’C,‘;:" Day 1|11JL7 #07 [6[18.1 +23.0°**[6]57 = 44° |6]63 %63 |6|25 +24 |6]25 +11
(’;‘l"J‘;D se Day 3 (1223 #11 |6[147 %161%**6 (57 + 19°**|6[89 = 7.4**[6[25 + 17 [6]27 = 06
Day 71222 #13 |6[45 +25 [6[56 +52° |6[24 #187*|6|16 13 |6|23 + 18
p = Significantly different from control: ~ * p<0.05  **p<0.01  ***p<0.001.

Pret: pretest.

No.: Number of evaluated animals except for insufficient sample and no valid result.
N=12, in control and N=6, in treated groups.

Table 7-2. Urinary findings in cynomolgus monkeys treated intravenously with meropenem,
imipenem, cefotaxime and ceftazidime

Sex Male and Female
Meropenem Imipenem Cefotaxime Ceftazidime
Dose (mg/kg) Control
180 500 180 500 500
Index Time [No.| Mean+SD [No.| MeantSDp [No. MeantSDp [No| Mean+SDp [No| MeantSDp [No| Mean*SDp
Pret -2 (12 =B 6 - 6 6 - 6 - 6
Clucose? Pret-112|  — |6 - 6 - 6 - 6 - 6 -
(mmol) Day 1 (12 - 4(056% 0.21 6360+ 555 |[6]3.23+ 368 |6 2.39% 4.9 (6| 049+ 0.36
Day 3 (12 - 6(13.61£24.80 6584+ 578 [6]1.86+ 1.78 (5 0.78+ 0.71 |6| 0.38+ 0.33
Day 7 (12 - 5[2.73+ 287 |6]193+ 246 |[6]1.53+1.02 6 047+ 036 (6| 0.60+ 0.63
Pret -2 |12] 340 + 144|6 | 223 + 121 6255 *+ 149 6236 + 159 6 249+ 114 |6 253+ 169
Volume Pret-1 |12{ 319 + 103]|6 | 209 + 118 6227 + 108 61236 *+ 106 6 25+ 8 |6 218 67
@) Day 1]12| 203 + 87(6 (144 + 152 (6[142+ 80 |6]|207+ 8 |6 191+ 81 |[6[ 153+ 93
Day 3(12] 193 + 96(6|213 + 124 61170 + 139 6161 = 111 6 223+ 94 |6 130+ 45
Day 7(12] 241 + 99|6|189 + & 6177+ 94 6124 + 54 6 231 £ 121 |6 159+ 57
Pret -2 [12]1930 + 737| 6 [2567 + 681 6 |§583 + 907 6 [2693 + 881 6| 2303 £ 6% |6 | 2553 +1010
Creatinine Pret -1 {12(1892 * 556 | 6 [2393 +1183 6 2660 + 815 6 [2567 + 814 6| 2153 % 519 |6 2707 + 441
(umol) Day 1(12(2573 + 494|6 |4377 2663 |6 (3273 + 936 |6 (1890 + 578 |6 | 3630 2015 |6 | 4737 +1371**
Day 3 (122572 + 7376 [2377 £1258 6 3327 +1406 6 (2580 *+ 654 6| 2500 £ 679 |6 | 3180 * 821
Day 7 (12]{2050 + 9116 [2803 + 999 6 2683 +1184 6 (3930 +1547** | 6| 2390 * 635 |6 3190 * 735*
Pret-2 |10 7% 4|6 5% 2 6| 6+ 5 6| 6+ 3 6 12+ 9 (6 7+ 3
Alkaline Pret-1{12) 6% 3[6| 5% 2 6| 6%+ 5§ 6] 6+ 3 6 7+ 4 |6 6* 2
phosphatase Day 1(12| 7% 3[6|866+ 818*** |6 143 = 115*** (6| 121 + 251* |6 15+ 24 |6 14+ 14
aun Day 312 7% 2[6|539+ 714***|6(198 + 267*** (6| 50 + 41°* [6 20+ 38 |6 2+ 21°
Day 7(12) 6% 5[6|173 £ 298*°*|6( 42+ 26°*°|6| 94 + 102*** (6 4 4 |6 8+ 5
p = Significantly different from control: ~ * p<0.05  **p<0.01  *** p<0.001.

) No statistical comparison performed. Control values were below detectable limit.
b) —: Below detectable limit.
Pret: pretest.
No: Number of evaluated animals except for insufficient sample and no valid result.
N=12, in control and N=6, in treated groups.
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(5) TREFEAMRA(Table 8)

HRTIZIPMEDO AL, BHOKE T - I38EDR
B, ST E3BARS LI EOmMA 2 71-F
RO kL% M AC TeBlthsBlic i 7,

B O BEM AR T, I HRAE  EE
EL, REELROBAELE) EHRMBEREL 2
MEPM®500mg/kgBf DHE1BI, IPMEED HE 36 & 1 265)
WD, D) HMEPMMD500mg/kgD 1H1IIERE 72
Zt(Fig. 2-1)THh b, RAE EEMROMIBEMNIZ
P EEOEAZ/NEDOTR % 2D 1D kL E & £
AL DT o7, M), IPMBEDOSHILIIZHE
B bEENE(Fig 2-2)Th h, KAE D LM
RANICEARDNEB L CERRNIZEA D FTE(Fig
2-3) %%, BIZIEMHILELABITIIFEEIZLIHT
IFREEIZFE D 72, MEPM®500mg/ kg TI3HEIE % 1
bLRWIRAE LR OBEL1GIZERD 7, T O, xf
BB® % I ®OMEPM, CER, CTX3$ & USCAZE: THERSIL
EB L UORMERAOEA Y RO, ZOFTHEL
#IIMEPM D 500mg/ kgl B £ O'IPMBE T OB L Y
o <, EIZIPMEF TIIIRMIERA O &R b B A% <
LoTWiz,

m # =

F 9 bTIRRBaTEBYHE L L THVW/CEREDAT
BEMEPRET AT EED, KFIHBIIEEL
ROEQ EEOME D, ZOELERPEZ DS
DB CRAE LR M AR 55 H £ TIT—RMIC
EEIN, RAEH»S ORI HEENELLC
LERBLTW . T/, MFFPDREEZLI LY
Fo oM, FIHETEEENELLI EEREL
Tz, 14BBDHRERTHRITIT - - BEROREY
BEMRATIE, CEREOAVESITREAREE ML
TV ARMEDIFEEM L LB L DR (DT,
ZnZEi, HSHEFOBERERELEMTILL0
L # z 65 N7, MEPM T ix 500mg/ kg # T Na*,
1000mg/kg TNa* & NAG DB 72 1L % R 7228,
Z OREOEALIZBEEEOBRMATEE & L THWCTX
BIUCAZHTLHEIRTWA I L LY, BEHD
BAY»LREEEILLEVEEZ LN,

HI T, BEGEYEEL L THWLIPMO
180mg/ kg B TIRPBERIE M (ALP, 7-GTPB LU
NAG)D#h, MARFEFREL 7 LT F= 0L,
WL HERTINS O 2 BT A RAE L

Table 7-3. Urinary findings in cynomolgus monkeys treated intravenously with meropenem,
imipenem, cefotaxime and ceftazidime

Sex Male and Female
Meropenem Imipenem Cefotaxime Ceftazidime
Dose (mg/kg) Control
180 500 180 500 500
Index Time [No| Mean+SD [No.| MeantSDp [No| Mean#SDp [No| Mean#SDp [No| MeantSDp [No.| MeanSDp
Pret2 12| 22t 8 (6] 26t 7 [6] W12 6| Mt 6| wru |6 urn
Gamma glutamy] Pret-l (12| 23+ 9 |6 2t 6| 2+ 2 |6 2tu 6| 26t 7 [6| Rl
wranspeptidase Day | [12]  Ben |6| 1870 |6| e 6| B2 6| 20+16 |6 3Bt
(umoll) Day 3 (12| 3+ 9 [6| me |6 sxm |6 szne [6| sr12 |6 r
Day 7 (12| 4% 9 [6| 42x36  [6| 66x40* |6| 19xu0r |6| 2+ 9 |6| w12
Pret2 (12| 519¢267 6| 647¢232 |6 | 672£205 |6 629260 |6 a5+ |6| S5me2
Osmol Pret-1 (12| 600t128 |6| 671257  |6| S%4+108 6| es6t148 6| S84t10 |6]| 681+ 70
Sg“’ mlky Day | |12 4872145 |6 4962219  [6| 350+ & 6| 43822 6| seeea  |6| 5574165
(mOsmkg) Dy 3 |12 4wt |6 3nene [6| 4w [6| xeeior  |6| el |6| ez
Day 7 (12| 412153 6| 424205 |6| 355+125 6| 419¢218 |6 | 4s5+214 |6| 609217
Pret2 12| 4116 |6 Bt 6| ux16 6| wros (6| Mrm |6 wrw
o Pret-l (12|  3t12 |6 4+ |6| 4910 6| x> 6| wr15 |6 s4x 13
; "‘l“/’l) Day 1 12| 412 |6| 12 |6| ©+u 6| 31t 6| 4118 6| 3t 9
mmo Day 3 (12| #:14 |6| Bru f6] RB£3 6| wzn 6| @16 6] s0£16
Day 7 (12| @12 |6 %1l 6| at 6| mra 6 w2 6] 49+u
Pret2 12| 36+13 6| 35t 2 [6| 410 [6] #+13 6| 0t19 6| 41
Poassm Pret-l 12| Mx10 (6] 38£15 |6| 45t 9 |6| sru [6] B£15 |6 45x12
(“S:/‘]‘; Day 1 12| 3+ 9 [6| #x2 [6] 3btn 6| 2+ 8 |6 wx13 |6 axa
mme Day 3 [12| 315 [6]| 2%:n 6] 41219 6] %+n 6] wx1 |6 smra
Day 7 |12| Mt [6]| @1 6| Xrn 6| #+3 6| 4wru |6| wx12
p = Significantly different from control: ~ *p<0.05  **p<0.01  *** p<0.001.

Pret: pretest
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Table 8. Histopathological findings of cynomolgus monkeys treated intravenously with meropenem,
imipenem, cefotaxime and ceftazidime
— A summary of the important histopathogical findings in the kidney —
Control Meropenem Imipenem Cefotaxime Ceftazidime
Lesions 180 mg/kg 500 mg/kg 180 mg/kg 500 mg/kg 500 mg/kg
Grade? — 4+ —F B W - H W - H A — -+ W
(No. of animals/sex) (6) 3 3) 3 3 3)
Acute tubularnecrosis (M)® 6 0 0 30000 20100 00021 30000 30000
(with regeneration) F) 6 00 30000 30000 10011 30000 30000
Tubular epithelial ™M 600 30000 20100 30000 30000 30000
regeneration (F)y 600 30000 30000 30000 30000 30000
(without necrosis)
I bul o ™M 420 21000 30000 00120 30000 30000
ntratubular protein (F) 420 30000 30000 10101 21000 21000
Tubular intracytoplasmic M) 6 0 0 30000 11010 03000 30000 30000
‘protein droplets (F) 600 30000 30000 10200 30000 30000
Tubular fat accumulation ™M 510 30000 01200 00120 30000 20100
b (F) 6 00 30000 01110 00120 21000 30000
a) —: no abnormalities detected, % : minimal, +: mild, +: moderate, - : marked.

b) M: male,

2-1.

F: female.

Meropenem 500 mk/kg group,
Male, H'E.
Kidney: Acute tubular necrosis
(grade + ) with mild
tubular epithelial regeneration.

R A F A AT ; .
2-2. Imipenem 180 mg/kg group, 2-3. Imipenem 180 mg/kg group,

Male, H'E. Female, PAS.

Kidney: Acute tubular necrosis Kidney: Intratubular protein

(grade # ) with tubular epithelial (grade # )

regeneration.

Fig. 2. Monkeys treated intravenously with meropenem, imipenem, cefotaxime and ceftazidime for 7 days.
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BROBAERE S -PEE»LEEOSHREEIELY
6BIRSBIC DT, TS DR LIRBEICHRESINT
WAHIPMDER E L —FK L TWw7®, MEPMTIid
500mg/ kg TRPBEFZIEM (ALP, ¥-GTP, NAG)D
—BH O LA FED, MEFHITIZ6H P 36 DR
BB EL > TV, ThE3FOHRTLHED
ARIPMEETED -0 & FARD A RMAEEE Y RO,
LAaL, SOZELBIPMEL W IBETHY, I
IPME L B2 W IERAILE B L URMERAOER % 14
ALD T Do WDOIBITIIEREEDL R VIR
WMEEREOBE, tho15IRMAE EEMBAICHE
BEORRILEN KON 5T T, ZOMDOELIZRRD
SN o7, MEPM®D 180mg/ kgl TIdMEFEMIC
LRI DT R ho72h, B5H%IBB* &S
ELTRAT AEM%ER LRI EEFRIEM(ALP, 7-
GTP, NAG)D EHi, BT —BHEOEE
YRBETHELDEEZOLNT, CTXB L FCAZD
500mg/ kg Ti3¥x S-HAMK S, RPFEESHEML/2H,
RPBERERED LR B L OSRICASFENELEED
bDTIE% L, CTXB L UCAZTHZ DEALITEBERE
ANDEBEYTRBETLHLDEIEZ LN o7,
Pk, 59 PTRI4BEERAESIZBNT,
MEPM3500mg/kg$ & 151000mg/kg & b IZEHMD
FRpEstBE & L TR W/2CTXB L U'CAZN 1000mg/ kg
ERUL, BEMHOEEL L MBAELENEL, KR
BEDREB I URBASENELIRO O N2>
oo W= AHFNTIRTHABBERAKRSICBVT,
MEPM{2180mg/kg CIRABERIEE D —@BEORILD
AR DBDIH, CTXB X UCAZER U  HEFHEL

DL o7 72, 500mg/kg TIIEIIRPEEE
EHO— BRI & BRIABRFHEILZRD T,
LAhL, ZhsnZELiZIPMD180me/kgll BB,
PIZEFN L DT H o7,
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NEPHROTOXICITY STUDY OF MEROPENEM IN RATS AND MONKEYS

Kaoru Inoue
Enviromental Health Science Laboratory, Sumitomo Chemical Co. Ltd.
1-98 Kasugade-naka, 3-chome, Konohana-ku, Osaka 554, Japan

L.B. Murugatroyd, D. V. Jones and J.C. Topham
Safety of Medicines Department, ICI Pharmaceuticals
Alderley Park, Macclesfield, Cheshire, SK10 4TG, England

The effect of meropenem (MEPM) on animal kidneys has been assessed in rats (5 of each sex/group)
and cynomolgus monkeys (3 of each sex/group) in intravenous studies. These studies were undertaken
to evaluate the nephrotoxic potential of MEPM and to compare it with cephaloridine (CER), cefotaxime
(CTX) and ceftazidime (CAZ) in rats, and imipenem (IPM, without cilastatin), CTX and CAZ in cynomol-
gus monkeys.

1) After 14 days’ administration to rats, no evidence of nephrotoxicity was seen with MEPM (500 and
1000 mg/kg), CTX or CAZ (both at 1000 mg/kg). The sequence of renal proximal tubular damage and
repair (mild to moderate tubular basophilia) observed during the course of CER administration was well
correlated particularly in male animals on days 3~5 with the changes in blood chemistry, urinalysis
and urinary enzyme activity.

2) After 7 days’ administration to cynomolgus monkeys, IPM (180 mg/kg) caused increases in group
mean blood urea nitrogen and creatinine together with increases in urinary enzyme activities, and
moderate to marked renal acute tubular necrosis with tubular epithelial regeneration in 5/6 animals (3
males, 2 females). Four of these 5 animals had a moderate amount of fat in the tubular epithelial cells. No
tubular damage was seen with MEPM at 180 mg/kg. There were transient changes in urinary enzyme
activities in animals receiving MEPM (180 and 500 mg/kg), in urinary protein and glucose in animals
receiving CTX and CAZ (all at 500 mg/kg), these were accompanied by mild histological changes in the
kidney only at 500 mg/kg of MEPM. With MEPM at 500 mg/kg, evidence of tubular damage was seen in
3/6 animals (2 males, 1 female), with acute tubular necrosis in one of them. Another animal had mild
regeneration, and the third animal had a moderate amount of fat accumulation in tubule cells with no
other changes. These changes were much less severe than those in animals receving IPM at 180 mg/kg.



