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H ISR A L RIENE T B meropenem(MEPM) %, 120, 2403 X UF1000 mg/kg®
%58 TAPISD(Wistark) J » MI3% A RBEHRAERS L CH2MEEERE L.

MEPMIZ 512 & 1, 120 mg/kgll ECTEW, MEEZE 0NN, M4A/GL, ASTHEM
(M) D EF, 240 mg/kgbll ETRB L UHEBOERL, RELH L, M) v/ B,
M¥ERY 7)) L5 4 FOERTFHIED SN/, 1000 mg/kgTld TN S DAIZEREE R A E 1
I, BEEEORD (), RIMEKE, FPEREOBL, AMEkEROMM, miFLER,
R 7074 NREOKTHERD LN,

HEARFEMNRETIE, 120 mg/kghl & THRIEO BRI A OREBBIFIEMARD b iz,
1000 mg/kg TIIBIRDORME LMD & CBRREE L WAL A 24 B A2, BREE % IRMIE
LM OZERILE & HEEMEEA24BI R 1F1IZFRD S-S, Th o DREEENEL
WCEE L L ZX ONABEBEEIRO O NN 57,

BEHEETEIIAD O N EEOELE VTR O6HEBOKEIZ L ik d L < i3m
BEmE R L7z, U EDiIn<, MEPMIZSIZL D E & L TARADINEERICHET S L Z
ZAONLTALIKBEER»LEDOND, FUHFEMNIEELEZOSNLIEL TR d 5
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4§ A L 72MEPM(Lot No. U-203, J7ffi 995 ng/
mg)lXREEF P A(ENLL) ERASNEE
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BrABLL, #HE5mE L7,

2. RBWWE L UOHE &N

4 ~ 6384 @ Alpk:APISD (Wistar &) 7 v b % ICI{t

SPF > M E TP 5 AFEL, 13BBOFHEE
fk, HERIKRED BT 2 MEHE & 156 C DEHY % 3RER I
L7 5RGEOKRE IR, H176~267g, ME129~
196gTdHh » 72,
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HERT, A7V LAREHEr — JIZHESIE, HoH0
IIMEAUC S DU U, 154 #5117 [ %Y £ % (NDD,
Special Diet Service®) 8 X /KB K % B ICBEE
7,

3. 5 u, B5HEBLUBROER

7 v MOS8 HE IR PR 5 A5 68 22 di KAR 5
WA ml/kgTH B 720 DI (20%EM)I-BITA
RE R KIRI31000 mg/kgTdh - 720 F 7256IE
1 L 72 238 ] AR PI4% 512 & 2 F A kBRI 35\ T 1000
mg/kg TIZIELIXF2D 5N, 2B o Esss

*F554 KBHHAER AR EH3T H1-98%
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LA TH o720 o T, XREROHESHEIZ1000
mg/kgé L, LLTF2408 L U120 mg/kg%k 3%E L 720

LBEDOBIWIZIIMEPM 20% AW % RAIRIC1IE 1E
M3 ARLERRES L7 (RG%E 0.1 ml/F),
HEREIELORE L LERRGEPOHER LT,
7, MBEICIESFRERAER %5 ml/kgD il
TRIkICIRS L7,
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SEWICOVWTIHZBIE L, £5IKE, 788 &
UKTEDHEYBIE LT,

2) BKE
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4) Fk=
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12, TREEEIC OV TR S S ICREL R O R#E
(198) I EF 24 OB EY ¥ — VHATEAA
EL, 1H1CY ) DERE*EH LT,

5) REZMHRE

FRLAEEOLSBHMICOVTIES5HEE L U13:8
12, TEEBRICOWTIZE 6 ITRELIR O R #&8
(19B) A BEREMPFLZEL, LEFHNLHEHEL
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6) ERERZE

EHPWIIOV TS 6EB & U138 12 HkE#
(Mydriacyl® , Alcon)SLiE#%, WRERSE % A CTHREK
ErEL,

7)  MEFHRE

FHLOEROLSEWIIO VTS LEE L U138
12, FEEEICOWTIE S SITRER O 58
(1934 ) {Zhalothane ik B T CHRE &R £ 1 $REL L 7- 1M
WA & L CEDTA-2K% 0L, BIMERE,
RMEkE, ~~< b2y ME, mMEFEE, FHRMEK
FRMCV), FHimEkmeFZe(MCH), FHhim
Bk 5 g (MCHC), /M (LA E, BBhimEkat
% 2%, Coulter counter model-S) #illZE L, HIMEK»D
B (GIEMSAR B RIKER) T £t L7z T/, %513
TR |2 I 78 ¢ [ e AR T BF O 2 84 12 D v» Thalothane
FREF T CIEAEIR D SR L, 3.13% 2 T » EENajnim
#ESRL 7O oY o BE(PT)B L ONEHILE
S horiR7T I AF EEE(PTTK) (UL L, Coag-A-
Mate - X2) % #lE L7,

8) M4 LFENRE

MBI (IR L 22 i O —E 2 A% &
Linmm4z % s L, MnE, REFEH, HL&H, TL7
3V, 752737 7 RT7 LT —E¥(ALT),
TANRGE BT I) M5 RA725—¥(AST), 7
VHYMERT 74 —E(ALP), b)Y I EF 1 F,
aLAFu—), JLT7FZs, BEYLE S, 7-
TIVEINETARTFF—¥(y-GTP), Calits
48R ERT) (UL, BIMY705FBEHHITEE),
Na$ & UK(LAE, IL943% N ERT), FLEEM KERE
# (Cobas fara), CI(Meter CCM1) % illl5E L 720 % B,
ThVNTIy/raT7) (A/GH)ERK L DETL
7 AGHR=TVNT I/ (BEA-TVTI V),

9) RRE

FHEEEEOEEHWICOVTIRS48E X U138
12, T-OEEEICOWTIE, & OIZREEIR DR #%R
(19:8) ICHE B AKSEMT CL6BRR ZIRILL, JRE,
i, LWEESED), pH(pHAERK), &H, ¥, 7
Mok, €yve s, MLk, Clini-tek - =)V F
AT A 97 R)ERER, REELLTLELZRRL
2o 612, 1388 X 19HBHIZIRILL Z2RIZDW

Table 1. Experimental design of 3-month intravenous toxicity study in rats with meropenem

E Mai R c Iats Pharmacokinetics
Xp. grou ain test ecovery test oagulation test
group v & Single dose Multiple doses
Control 12M&12F 12M&12F 6M&6F 0 0
Meropenem 120 mg/kg | 12M & 12 F 0 0 IM&IF 15M & 15 F*
Meropenem 240 mg/kg | 12 M & 12 F 0 0 IM&I9F 15M & 15 F*
Meropenem 1000 mg/kg | 12M & 12 F 12M&12F 6M&6F IM&IF 15M & 15 F*

*: only 9 males and 9 females used to provide samples.
M: males
F: females
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T/, ARERICHEBLORSHEH(EEB LY
EEE) OMEHER 200 DL (E B & OREE) H» 5 /)
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I. # *

1. —fAEIRB L OB

WEE R I 5 ICRRT AT IO NG D 57
(K BETE D ME2 1) % HEHEIRTE DAL F 72 I3 IR DR 2
LW ER).

5K ®, 240 mg/kg& 1000 mg/ kgt DHEMET
BERWE T -3 20K BMORPHREICER T 5 L %
AONBRBLUHENE R, F3REH LI
SN, AZALIZ1000 mg/kgBf THEIZRD O,
T M AT ORIBEITE D 5 720 WELRIAHIC
13, —RAERICEFRIRDON L o7,

2. K&

BEBROTEHEENMRS % Fig. LR L7, Z5 5K
B, 1000 mg/kgBf O M e CHERE 7p 4K E BENINFI A2
HoNA, KEICLYEFEEMER L, T/,
12038 & 17240 mg/kgBf DM DFIGERE I3 IBEEIC
~EIL 7oA, BILOBE /NS CERFNERILL
WwWeEz bhi,

3. fEfEE

BHOFHEBHEE DS ¥ Fig 2127 L7z, 1000
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EHOFHE KB OHFR ¥ Fig. IR Lz, &ik5
HTEAKEOEMEMARD S0, REHBIIH
LTl o7,

5. BEZMREDL L VIREHEMRE
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6. [MEEFEMRE

BRI O R % Table 217K L7z, 4BBORE
T, ROMKEOBEELBL, ~<bs) v MEDOE
BELRIETAMED240 mg/kglh EDEEIZED LN,
7-EMERGHETIE, FPERE OB HHED120 mg/kg
Pk, #ED240 mg/kgbh EDEEIZ, ) v 8EREOMEM
HHED 1000 mg/kgBE (272D 5 N7278, IFPERBOE
{LBEETHEHENZ LWELTH -7,

13 HEEDORETIE, RIMEKKOERRE 284, MCY,
MCHDOEERE 7 A D MEHED 1000 mg/kegBE 12, HILER
BOBEMAHED 1000 mg/kghE IZRD LN, BILEK
SHETIE, FPEREROBA MR D1000 mg/kghEIZ,
) Y NERE D BN ATHE D 1000 mg/ kg B, M 240
mg/kgblh EDBEIZFRD SNz, % BT EGEIZHT
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1000 mg/kgBE L2728 6 M- 1L id 608 [ DRI
INEEDS LSBT AT MO {LTHoT0 &
DM S AP IBEE & DBICH E X 4R TIEE A s h
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GHEFORETIE, REZEOMAH D120 mg/
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Fig. 1-1. Body weight changes in male rats treated intravenously with meropenem for 3 months followed by a 6-week
recovery period.
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Fig. 1-2. Body weight changes in female rats treated intravenously with meropenem for 3 months followed by a 6-week

recovery period.
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kgl bk, #1000 mg/keBEiZ, ALPIEMED LR A HE
D240 mg/kglh EDBEIZ, ASTIEMD L HAMEN120
mg/kglh LD, M) T LS54 FORTHIPHED
1000 mg/kg®¥, D120 mg/kgll LDBEIZAD LN
pAdS

1BRORETIE, READEKTHHN1000 mg/
kegBE I, A/GHOD LR MEHED120 mg/kghh EDBELZ,
ASTIEMD LA A MED 120 mg/kgbh LDEEW, F1Y) &
V74 FOBETAHED240 mg/kgl L DB L D
1000 mg/kgBEIZRRD H LTz,

Table 2. Hematological observations in rats treated intravenously with
meropenem for 3 months followed by a 6-week recovery period

Sex Male

Female

Dose (mg/kg) Control 120 240

1000 Control 120 240 1000

Index |Week |No.| Mean |No.| MeanP ([No.| MeanP |No.

Mean P | No. | Mean P [No.| Mean P [No.| MeanP |No.| MeanP

temogatin| 4 [21| 14598 |12] lese2 12 1a6 |23
”’“7;‘]" M o3 23| w77 [11| 15000 |11| 14555 |24
@ | g (1] 1482 12

14.648 23 | 14.009 (12 | 14.017 |12 13.200** |24 | 13.521
14.679 24| 13929 (12| 13.817 |12 | 14.125 24| 13.712
15.158 11| 14.727 12 | 15.017

Red blood 4 |21 7.405 |12 7450 |12 7.425 23
cells 13 |23 8.309 | 11 8.400 |11 8.127 24
(x102M) | 19 |11 8.364 12

7.461 23 7.048 |12 | 7.075 |12 6.642** |24 | 6.796*
8.062* | 24 7412 | 12| 7300 |12 | 7.475 241 7.042**
8.433 11 7.809 12| 7.892

4 121 0.4011] 12 0.4007 | 12 0.4023 | 23
Haematocrit| 13 | 23 0.4150 | 11 0.4245 |11 0.4116 | 24
19 |11 0.4075 12

0.4035 | 23 | 0.3908 (12 [ 0.3897 (12 0.3701**(24 [ 0.3778*
0.4155 | 24 0.3985|12 | 0.3949 |12 | 0.4055 |24 | 0.3904
0.4184 11 0.4035 12| 0.4168**

4 |21| 5420 |12 53.79 12 | 5419 23
13 |23| 50.00 |11 | 50.57 11 { 50.68 24
19 | 11| 48.74 12

Mean cell
volume (fl)

54.10 23 | 5548 |12 55.11 12 | 55.71 24 | 55.65
51.55** | 24 | 53.80 |12 | 54.32 12 | 54.27 24 | 55.48**
49.64 11 | 51.67 12 | 52.83*

Mean cell 4 |21 19.724 12| 19.533 (12| 19.750 23 | 19.639 23 | 19.883 |12 | 19.817 |12 | 19.825 24 | 19.917
haemoglobin| 13 |23 | 17.722 |11 | 17.973 |11 | 17.936 24 | 18.212** | 24 | 18.812 |12 | 19.008 |12 | 18.925 24 | 19.500**
(pg) 19 |11 ]| 17.718 12 | 17.983 11 | 18.855 12 | 19.042

Mean cell
haemoglobin 4 |21| 36376 (12| 36.292 |12 36.458 |23 | 36.304 23 | 35.835 |12 | 35975 |12 | 35.600 24 | 35.800
concentration 13 |23 | 35461 |11 | 35.536 |11 | 35.336 24 [ 35.338 24 | 34954 |12 34.975 |12 | 34.842 24| 35.138
(@d) 19 | 11| 36.382 12 | 36.242 11 | 36.500 12 | 36.017
Platelets 4 |22 |1026.8 12 |1011.7 11 {1027.3 23 11014.3 23 |932.2 12 952.5 12 |850.0 23 (989.1
(x107) 13 [22 ] 959.5 11| 971.8 11 | 907.3 22 | 916.8 24 1907.9 12 |1912.5 12 |1894.2 23 (866.1
19 |11 ] 926.4 12 | 895.0 11 | 840.0 12 (816.7

White blood | 4 |22 | 1045 |12 9.82 12 10.75 23
cells 13 (23| 1014 |11 | 10.05 11| 10.70 24
(x107)) | 19 |11 | 10.02 12

11.40 23 869 (12| 838 12| 887 24 9.28
12.82*** | 24 752 12| 6.72 12| 891 24 816
11.72* 11 5.55 12 [ 6.95*

4 |22 8.9 |12 8.99 12 9.79 23

10.44** 23 730 (12| 731 12| 811 24 839

Lymphocyt
y(":( plg;:/yl)es 13 |23 802 [1| 861 11| 901 |24| 1146 |24 | 579 |12| 551 [12| 729 |24 | 721%
9 (u| 2n 12| 10020 |11 | 402 12| 6.05*
Newrophis | ¢ | 22| 1208 12| oemst 12l oms |23 | omse f2s | rue |12 o f12f osee 24| o8
oy | 182|178 1| 115t |11| 1316 |2 | Lowt| 24 | 1479 |12] 0991 |12] 1250 |24 | 0770°
19 |11] 1912 12| 132 [1| 130 12| 079
Monocytes | ¢ 22| 0168 |12 0070 —|12] 0146—|23| o0l62—|23 | 0131 12| 0099—|12{ 0102 —|24 | 0124 —
oy | 182|022 |11] ole0—{11| o0177—|2¢ | 0200 —|24 | 0170 |12| 0128—|12| 0336 —|24 | 0079 —
19 {11] o278 12| 0198 —|11| 0129 12| 00% —
Bosinoptls | 4 [22| 014 [12[ 0090 —12| 0.068—[25] 0051 — |23 | 021 [12| 0.07%—[12| 0.056 —|24| 0.066 —
o | 1828|0137 1| on—|1| 0195|240 | 01210 —|24 | 0087 [12] 009 —|12| 0132 —|24 | 0.0% —
19 |11| o117 12| 0137 —| 11| 0097 12| 0029 —
Basopits | ¢ (2| 0[] o -] o [z o -[am]o 2o —|izfo —fau|lo -
o | B (8] o Jul o —fu] o —fal o x| o 2o —|{w]o —|u|lo -
19 (11] o 2| o —|ul o 2o -
Statistical significance assessed by comparison with control using Student’s t-test.
* p=<0.05
** p=<0.01
***: p=<0.001

A dash (—) under p indicates unsuitable data for significance test.
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1000 mg/kgB 12320 b7z LR o EMLiz6BE O
WEICLYEFEDS L RBRT AT HEMOETILTH -
oo TOMICOAEBEL OBICAEE YR TIEE 28K
Ransz, WIhORti BECTHEICHBELAD
DTIE L h o7,

8. WK%

HRERELH o, &A, ¥ Mok EYLErB
LEMOERBRE, BALLPRILBEZRETIE, v
THROREHHICBLWTHEFRIFO SN L 57,
ZDMWDOEBIZOWT, ZERERY O R % Table 4
IR L7,

13 BB ORETIX, HND1000 mg/kgBETr O 54
FiBEDRTARDSNA, KBEIZLYEET AT
ORI TH -7z, TOMIZLIERHE ORICHEE
EXRTHAIHRRSND, WThOBLLBRET

HEICHBELZLD T2 o7

9. M EWIRE
BERERY O FE % Table 51278 L726

1B B L 920 B O#ERYE O M+ ik OB FIHEI
HEENZRDONTDIZ120 mg/kglE DA TH 57,
1HB L928 BEDREEEIZ BT 5 BETF3Im il B 134
SR ERBEY R LT, &b, FRBIZ105%KE
LS h, MEPMidoH CaRICHEESh B0k
EF Y (AN

10. HIRATR

HERM BRI S ICHRELARERRIE, wThoiy
CBWTHRDOLN Lo T,

11. BFEE

HMMEEL L OHMGERICOWVTIETable 6127 L
72

Table 3-1. Blood biochemical analysis in rats treated intravenously with
meropenem for 3 months followed by a 6-week recovery period

Sex Male Female
Dose (mg/kg) Control 120 240 1000 Control 120 240 1000
Index |Week [No.| Mean |No.| MeanP |No.| MeanP |No.| MeanP [No.|MeanP |No.| MeanP |[No.| MeanP |No.| MeanP
o 4 |24 | 1024 |12 1038 12 | 1027 24 | 10.74 23]1033 [12] 1070 12 | 1028 2 | 1058
(““sv‘:) 13 23] 1037 |12 1077 12 | 10.13 23| 1017 24| 978 |12| 935 12| 956 2 | 10.05
m mo 19 |11 11.23 12| 1071 12 | 1052 12 | 1051
U 4 |24 | 7625 |12 | 8.333** |12| 8.250* |24 | 8.496*** |23 | 8570 |12 | 8758 [12| 8767 |24 | 9.325
( “’am) 13 23| 7.691 [12| 8.842***|12| 8.808*** [23| 8.096 |23 | 9348 |12| 9508 |12 10.325* |24 | 9.208
m mo 19 (11| 8673 12| 8508 |12 9.108 12| 9017
Total 4 |23|6330 [12|62.58 |12 63.67 24| 63.25 23| 6170 |12 63.08 12 | 62.08 2 | 6221
protein | 13 |22 | 7314 12| 25 |12| 70.25 22 | 69.05** |24 | 69.46 |12 | 67.83 12 | 68.17 24 | 66.88
@ 19 |10 69.70 9| 6711 10 | 69.40 11| 67.09
Abui 4 |oa|2n |12|375 |12 3300 2 | 33.12 23| 3239 |12 3325 12 | 32.83 24 | 3321
(“’l;“" 13 23] 3596 |12 3633 12 | 36.08 23 | 36.61 24| 35.58 |12 | 36.42 12 | 36.83 24 | 36.54
¢ 19 |11 33.73 11 | 35.09* 12| %75 11| 35.82
Abumin | 4 [23] 1.0731|12| 11004 |12| 1.0780 |24 | 11005 |23| 11078|12| 11168 |12 | 11253 |24 | 1.1463°
Globulin | 13 [22| 0.9738|12 | 1.0416**|12 | 1.0575***|22 | 1.1320***|24 | 1.0851|12 | 1.1647°**[12 | 1.1783***|24 | 1.2002**
ratio 19 |10] 09393 9| 1.0927***| 10| 0.9969 11| 1.1466%*
Total 4 (14| 057 | 9| 056 6| 117 16| 0.81 1| 009 |10 1.00** [10] 110 [20] 0.70°
bilirubin | 13 |23 | 143 |12| 167 |12 175 23| 113 24| 1711 [12] 200 12| 183 24| 138
@mol) | 19 |11] 2.36 12| 225 12| 3.08 12| 2.9
Akalne | 4 |24 (4059 |12 |46.5 12 [499.2%** |24 |462.1** |23 [277.1 |12 [2746 12 (289.8 24 (270.9
phosphatase | 13 |23 |2722 |12 |263.8 12 |280.9 24 (2839 2% 1776 |11 [176.7 12 1822 24 [181.5
aum | 19 | 823838 9 [255.1
Alanine
e | 4 || o8 |12 s8s0 |12 6167 24 | 57.04 23| 48.74 |12 | 54.08 12 | 58.25% |24 | s1.12
2 r:ase 13 |23 | 6183 |12 61.08 12 | 60.25 2 | 60.21 23| 61.30 |11 [108.55** |12 [157.33*** |24 | 86.83
¢ 19 |11 62.55 12 | 61.25 12 | 68.42 12 | 8067
)
Statistical significance assessed by comparison with control using Student’s t-test.
* p=<0.05
** p=<0.01

*** p=<0.001
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BSHMETEHORETIE, BESLUVEROK
i MR EE OB T 723 INEE ATHEHED 120 mg/
kgl EDELZ, BB OHMNEEOIMAHED1000
mg/kgBEIZBO SN, F - HED 1000 mg/kgBE T2
g, B, OB, MM EREOBAARERD b
A, MM EETREELELIROON L7122 L
2o, TNODELIEWT L AREOLEHISEKERA L/
TRIELEEZ bR,

KREHERTHOKRETIE, MEBLUVEBERD
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BLOBICHEEYRTERLH 7225, WThbK
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DTHo1,

12. HEAMEERE

FELRA % Table 7127 L7,

B iR SRR T RO T, BRAIE LN
DI BERE R BALAT1000 mg/kglEDHEIBI, HE145012
BN (Fig 4-1, 4-2), I/, HBELXEOSL
BEIZIRANE Bz B D ZEfull, SFYESEEIL S & O R
DIRAFED b tz, T OHT1000 mg/kght DHEL
BT, FRHE LR OZER{EE & ORI Lo
BENEELYRL, bIMIEd, - 72, RELMRT
FROMRAETIE, WRAE LI optidsio shd
COMDZAL BB L OMIZE B SN 5T,

RN, © # G-I EAR TR DR T, IERREEAT120

Table 3-2. Blood biochemical analysis in rats treated intravenously with
meropenem for 3 months followed by a 6-week recovery period

Sex Male Female
Dose (mg/kg) Control 120 240 1000 Control 120 240 1000
Index Week [ No. | Mean |No.| Mean P |No.| Mean P [No.| Mean P |No.|MeanP [No.| Mean P |No.| MeanP |No.| MeanP
a:jﬁ;{:;z 4 |24]90 [12]90 |12] 932 2 | 9.2 23| 821 |12 | 979+ |12 1022 |24 | 9.5
ferase 13 123 | 9%4.6 12 | 9%4.3 12 | 97.0 24 1104.8 23| 96.9 11 [217.2*** | 12 [262.7*** 24 |187.9***
19 11 | 98.1 12 | 100.4 12 {122.2 12 | 1431
aun
Sodium 4 | 24 |140.67 | 12 |141.08 12 | 141.42 24 |141.38 23 |141.35 | 12 |141.58 12 [141.17 24 |140.58
(m moll) 13 | 23 [142.96 | 12 | 144.33 11 | 143.91 22 |144.36 24 |143.25 | 12 | 144.08 12 | 143.33 24 |142.92
19 11 |143.36 12 [ 143.75 12 [142.25 12 | 142.50
Potassium 4 |24 4.862 | 12 4.733 | 12 4.642 24 4.633* 23 4.291 | 12 3.975** | 12 4.067* 24 4.088*
(m moll) 13 |23 4378 | 12 4.317 | 11 4.300 22 4.436 24 4121 12 4.067 12 4.058 24 4.029
19 |11 4.227 12 4.300 12 3.675 12 3.700
Calcium 13 |23 2.658 | 12 2.622 | 12 2.590* | 24 2.640 21 2.555| 9 2.622* | 10 2.600 22 2.569
19 9 2.609 9 2.632 5 2.622 5 2.666
(m mol/l)
Creatinine 4 |24 | 47.04 |12 | 47.33 12 | 46.67 24 | 45.62 23 | 4957 | 12 | 53.50** | 12 | 55.25*** | 24 | 51.67
(w molll) 13 |23 | 59.00 | 12 | 61.00 12 | 57.50 22 | 54.55** 24 | 59.71 | 12 | 60.58 12 | 61.75 24 | 59.29
" 19 11 | 60.00 11 | 56.91 12 | 62.17 11 | 60.36
Chloride 4 24110317 |12 |105.17* | 12 |104.25 24 |104.46 23 1105.78 | 12 |106.58 12 |105.25 24 |104.21*
(m moll) 13 | 21 {107.19 | 12 |107.50 10 {107.00 21 |108.24* 23 1108.13 | 12 |108.17 11 [107.55 19 |108.16
19 | 11 [105.82 12 {106.25 12 |108.00 12 |107.33
Triglycerides 4 |24 1.772 | 12 1.796 | 12 1.546 24 1.397** | 23 1.061 | 12 0.708** | 12 0.699*** | 24 0.557***
(m'mo]/I) Tl 13 |23 1.786 | 12 1.505 | 12 1.274** | 22 1.282*** | 24 0.941 | 12 0.840 12 0.831 24 0.661**
19 11 2.105 11 1.799 12 1.151 12 1.031
Cholesterol 4 |24 1.842 | 12 2.092* | 12 2.133* | 24 2.000 23 1.830 | 12 1.992 12 1.867 24 1.700
(m mol/l) 13 |23 2.230 | 12 |2.267 12 2.100 24 2.079 24 2.083 | 11 2.227 12 2.033 24 1.812**
19 |11 2.664 10 2.560 12 2.158 12 2.275
Lactate de- 4 23 | 615.0 12 |420.8 12 1443.6 23 |390.9* 23 |327.7 12 [306.8 12 | 355.6 24 |272.2
hydrogenase | 13 | 23 |424.0 12 1372.0 11 |338.3 22 1399.6 24 | 381.7 12 (492.4 12 |420.3 24 452.0
aum 19 11 |409.6 11 |352.0 11 |307.2 12 [424.2
Statistical significance assessed by comparison with control using Student’s t-test.
' p=<0.05
**p=<0.01

*p=<0.001
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Table 4. Urinalysis in rats treated intravenously with meropenem for 3 months followed by a 6-week recovery period

Sex Male Female

Dose (mg/kg) Control 120 240 1000 Control 120 240 1000

Index Week |[No.| Mean |No.|[ Mean P [No.| Mean P |No.| Mean P |No.| Mean P |No.| Mean P [No.| Mean P |No.| Mean P

4 |24 192 12| 16.2 12 170 24| 13.8* 24 10.5 12 12.2 12 12.5 24| 125

""]:’n‘"ﬂf Tl 23| 130 |12] 195 |12] 155 |2¢| 148 |24| 18 12| 165 |12| 138 |24| 135
19 |11 140 12| 160 |12] 145 12| 135
Soecific 4 {24 10712 | 1019 |12 | 1.0211(24| 1.025°(23| 1.0235|12 | 1.0247|12 | 1.0188]2 | 1.0201
,p"_.‘t'f 13 [23| 1.0235|12 | 1.0016|12 | 1.0246|24| 1.0264 |24 | 1.0250 (12| 1021512 | 1.0227|24 | 1.0240
gravity 19 [11] 10312 12| 1057 |12 1.0278 12| 1.0u6
4 |24 68 |[12]| 66—|12] 67— |24| 65— |24| 62 |[12| 62— 12| 63— |24 62—
pH 13 (23| 69 |12 68—|12| 64— |24| 64— |24| 63 |12| 58— |12| 60— |24| 63—
19 |11 63 12| 65— 12| 57 12| 60—
Sodi 13 (23| 318 |12 220 |12 349 24| 284 |24| 424 [12| 2520 [12| 310 |24 382
odum 19 [11]| 458 12 337 |12]| 257 12| 32
(m mol/l)
poscum | 13| 23] 780 12| €35 [12] 733 |24 631 24| 706 [12] 569 |[12] 5723 |24 556
19 | 11| 970 12] 693 |12]| 670 12| 628
(m mol/l)
Total 13 |23| 876 |12 656 12| 81.6 24| 725 |24 15 |12| 133 12| 120 |2¢| 124
protein 19 | 11| 1003 12| 698 |12] 132 12| 109
(mg/dl)
Osmolality | 13 [23 | 6805 |12 | 6056 |12 | 7150 [24| 6962 |24 | 7748 12| 6296 |12 | 6366 | 24 | 7005
mosmolkg | 19 | 11 | 926.4 12]6689 |12 7085 12 | 6703
of water)
N-Acetyl | 13 |23 | 407 |12| 449 |12 503 |24| 460 |2¢| 391 [12| 391 |12| 394 |24 39
glucosaminidase | 19 | 11 5.45 12 4.01 12 3.67 12 3.

wuny

Lactate de- 13 (19 132 9 12.6 6 9.8 18| 13.1 24 13.7 8| 129 8 81* |21 12

hydrogenase 19 |11 28.5 12| 18.6 12 17.2 12 16.7
aunm
e 13 |23| 0382 |12| 0342 |12| 0465 [24| 0524 [21| o03s2 [11]| o032 [12] 0300 | 24| 0340
(m“f:n’]j; 19 |11 0550 12| 049 |12 0.397 11| 03%

G-Glutamyl 13 19 [1324.1 11 [1216.9 10 |1599.4 15 [1661.8 12 | 399.1 12 | 383.0 12 | 3457 12 | 504.3

transpeptidase | 19 | 11 |1680.9 12 |1355.5 12 | 360.8 12 | 358.5
(um

. 13 | 23 |6846.6 12 |5263.0 12 16252.3 24 16996.0 24 [5460.8 12 |4440.2 12 |4306.5 24 15251.8
Creatinine

( moli) 19 | 11 |7707.6 12 |5165.9 12 |4611.3 12 14291.0

13 123 36.0 12 { 16.5** |12 | 20.0 24 5.5%** | 24 | 495 12 | 28.0* 12| 28.0* |24 345

Chloride + | g 111 | 340 2| 235 |1 330 12| 20

(m mol/l)

Alkaline 13 |12 | 2495 12 | 175.0 12 | 258.0 12 | 249.0 12| 83.0 12| 683 12 | 66.8 12| 93
phosphatase 19 [ 11| 2819 12| 173.8 12 98.8 12 | 122.5
avm

Statistical significance assessed by comparison with control using Student's t-test.
' p=<0.05
" p=<0.01
***p=<0.001
A plus (+) indicates a non-parametric analysis, medians are presented for volume and chloride.
A dash (=) under p indicates unsuitable data for significance test.



VOL.40 S-1

Meropenem® 7 » b HE2MEEM AR

201
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Table 5. Mean concentrations of meropenem in rat plasma after single and multiple dosing

Time Mean plasma concentration (ug/ml) (+ SE)
post-dose 120 mg/kg 240 mg/kg 1000 mg/kg

(mins) Day 1 Day 92 Day 1 Day 92 Day 1 Day 92

10 143 96.4** 251 212 1239 1167
(7.95) 10.8) (28.6) (40.3) (79.7) (59.3)

20 15.9 10.0* 37.6 30.9 235 149
2.14) (1.48) (5.74) 4.37) (36.8) (19.8)
50 NC 0.56 3.28 4.39 15.7 8.73
0.09) (1.69) (2.93) (4.42) (1.31)

NC =not calculated; plasma concentration below limit of detection in 4/6 animals.
Statistical significance assessed by conparison with Day 1 using

Student’s t-test *: p=<0.05
**: p=<0.01
Table 6-1. Absolute organ weights in rats treated intravenously with meropenem for 3 months
Control 120 mg/kg 240 mg/kg 1000 mg/kg
Organ Sex
No. Mean No. Mean p No. Mean p No. Mean p
Body weight M 11 519.0 12 495.8 12 500.6 12 458.3**
ody weig F 12 | 2899 12 | 307.8** 12 | 302.7° 12 | 289.0
Testes M 11 4,943 12 4.548 12 4.593 12 5.013
Prostate M 11 0.565 12 0.566 12 0.598 12 0.462
Ovaries F 12 0.1095 12 0.1093 12 0.1058 12 0.1121
Uterus F 12 0.527 12 0.553 12 0.456 12 0.438
Spleen M 11 1.094 12 1.260° 12 1.323** 12 1.350**
P F 12 0.780 12 0.892* 12 0.921** 12 1.067%**
Adrenals M 11 0.0688 12 0.0742 12 0.0735 12 0.0723
F 12 0.0961 12 0.1013 12 0.0987 12 0.1033
Kidneys M 9 3.611 12 3.394 12 3.481 10 3.306*
F 10 2.340 12 2.316 12 2.231 10 2.335
Heart M 11 1.577 12 1.493 12 1.543 12 1.426**
F 12 1.052 12 1.073 10 1.044 12 1.018
Liver M 11 20.37 12 19.73 12 19.53 12 17.07***
F 12 12.25 12 11.88 12 11.50 12 11.50
Brain M 11 2.193 12 2.165 12 2.177 12 2.121*
F 12 1.985 12 2.008 12 1.985 12 1.999
Pituitary M 11 0.0130 12 0.0123 12 0.0120 12 0.0117
F 12 0.0157 12 0.0168 12 0.0153 12 0.0161
Caecum M 10 1.355 11 1.898%** 12 1.990%** 12 1.699**
F 12 1.089 12 1.354** 12 1.431*** 12 1.488°°*

Statistical significance assessed by comparison with control using Student’s t-test.

*: p=<0.05
**: p=<0.01
“*+: p=<0.001
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Table 6-2. Relative organ weights in rats treated intravenously with meropenem for 3 months

Control 120 mg/kg 240 mg/kg 1000 mg/kg
Organ Sex
No. Mean No. Mean p No. Mean p No. Mean p
Testes M 1 | 0.963 12 | 0921 12 | 0925 12 | 1.100°
Prostate M 1 | o108 | 12 | 0.1153 12 | 0.1206 12 | 0.1028
Ovaries F 12 | 00377 | 12 | 0.035 12 | 0.0350 12 | 0.0389
Uterus F 12 | 01833 | 12 | 0.1799 12 | 01510 12 | 01524
Sl M 11 | o2114 | 12 | 0.2535%* 12 | o0.2642°** | 12 [ 0.2951°**
pleen F 12 | 02686 | 12 | 0.2890 12 | 0.3038* 12 | 0.3713%**
Adrenal M 1 | 0013 | 12 | 0.0149 12 | 0.0148 12 | 0.0159°*
renais F 12 | 00331 | 12 | 0.0330 12 | 0.0326 12 | 0.0359
Kid M 9 | 06959 | 12 | 0.6884 12 | 0.6964 10 | 0.728
laneys F 10 | o086 | 12 | 0.7530 12 | 0.7369** 10 | 0.807
Heart M 11 | 03045 | 12 | 0.3025 12 | 0.3004 12 | 03112
ca F 12 | 0363 | 12 | 0.3487 10 | 03457 12 | 0.3529
L M 11 | 3.92 12 | 3.97 12 | 3.89 12 | 3.726°
fver F 12 | 4.224 12 | 3.860°* 12 | 3.802** 12 | 3.992
Brai M 11 | 04246 | 12 | 0.4398 12 | 04373 12 | o.4662°
rain F 12 | o688 | 12 | 0.6545° 12 | 0.6574 12 | 0.6931
", M 1 | 2.49 12 | 2.49 12 | 2388 12 | 257
Pituitary x 1000 | g 12 | 5.405 12 | 5459 12 | 507 12 | 5.585
c M 10 | 02617 | 11 | 037s6**+ | 12 | 0.3991*** | 12 | 0.3710%*
aecum F 12 | 03758 | 12 | 0.4409* 12 | 04737*** | 12 | 0.5162***
Statistical significance assessed by comparison with control using Student’s t-test.
*:p=<0.05
** p=<0.01
***: p=<0.001

Table 6-3. Absolute organ weights in rats treated intravenously with meropenem for 3 months (Recovery test)

Control 1000 mg/kg
Organ Sex
No. Mean No. Mean p
. M 1 583.0 12 562.4
Body weight F 12 3245 12 314.9
Testes M 1 4.854 12 4.827
Prostate M 11 0.703 12 0.614
Ovaries F 12 0.1092 12 0.1079
Uterus F 12 0.519 12 0.510
M 11 1.128 12 1.215
Spleen F 12 0.750 12 0.806
M 11 0.0691 12 0.0661
Adrenals F 12 0.1038 12 0.1019
, M 9 3.843 10 3.819
Kidneys F 10 2.269 10 2.410
M 1 1.696 12 1.718
Heart F 12 1.081 12 1.041
4 M 1 21.82 12 21.01
Liver F 12 12.46 12 11.64°
, M 11 2.200 12 2.192
Brain F 11 2.036 12 1.997
N M 1 0.0133 12 0.0134
Pituitary F 12 0.0172 12 0.0156
M 11 1.682 12 1.908
Caecum F 12 1.153 12 1.374%¢
Statistical significance assessed by comparison with control using Student's t-test.
*: p=<0.05

**: p=<0.01
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Table 6-4. Relative organ weights in rats treated intravenously with meropenem for 3 months (Recovery test)

Control 1000 mg/kg
Organ Sex
No. Mean No. Mean p
Testes M 1 0.831 12 0.869
Prostate M 11 0.1206 12 0.1094
Ovaries F 12 0.0341 12 0.0343
Uterus F 12 0.1608 12 0.1615
Sol M 11 0.1936 12 0.2178*
pleen F 12 0.2318 12 0.2565
Adrenal M 1 0.0118 12 0.0118
renals f 12 0.0321 12 0.0324
Kid M 9 0.6531 10 0.6668
ldneys F 10 0.7220 10 0.7561
Heart M 1 0.2910 12 0.3057*
€2 F 12 0.3339 12 0.3304
L M 1 3.747 12 3.732
iver F 12 3.840 12 3.698
Brai M 11 0.3781 12 0.3932
rain F 1 0.6284 12 0.6353
. M 11 2.286 12 2.408
Pituitary x 1000 F 12 5.317 12 4.962
c M 11 0.2880 12 0.3414*
aecum F 12 0.3560 12 0.4364**
Statistical sigmificance assessed by comparison with control using Student's t-test.
*:p=<0.05
**: p=<0.01
+**: p=<0.001

Table 7-1. Histopathological findings in rats treated intravenously with meropenem for 3 months

Incidence of lesions (Numeric)
Males Females
Lesions 0 | 120 | 240 | 1000 | O | 120 | 240 | 1000
Group |mg/kg/ |mg/kg/ |mg/kg/ |mg/kg/|mg/kg/ |mg/kg/ | mg/kg/ | mg/kg/
day day day day day day day day
KIDNEYS: 12) (12) (12) 12) (12) 12) (12) (12)
Focal tubular basophilia
minimal 4 2 1 2 3
mild 1
Multifocal cortical tubular basophilia
minimal 7 5 3
Focal tubular vacuolation
minimal 1 2 3 1
mild 1
Muiltifocal cortical tubular vacuolation
minimal 1 4
Minimal focal cortical tubular ballooning degeneration 3 1
Focal tubular dilatation
minimal 1 1 2 1
Multifocal tubular dilatation
minimal 1
SPLEEN: 12) | 12) | 12) | A2) | Q2) | A2) | (12) | 12)
Focal follicular hyperplasia
mild 1 1
Multifocal follicular hyperplasia
minimal 1 1 1 2
mild 1 6 5 9 4 4 7

Figures in brackets represent the number of animals from which this tissue was examined microscopically.
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BN INR A L RILEYE T d 5MEPM % APISD
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72

BE 4B ICHED 240 mg/kgll EDBEIZRRD SN
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Table 7-2. Histopathological findings in rats treated intravenously with meropenem for 3 months (Recovery test)
Incidence of lesions (Numeric)
Lesi Males Females
esions
Group 0 1000 0 1000
mg/kg/day mg/kg/day mg/kg/day mg/kg/day
KIDNEYS: 12) (12) 12) (12)
Focal cortical tubular basophilia
minimal 1 4 1
Multifocal cortical tubular basophilia
minimal 5 3
Focal cortical tubular vacuolation
minimal 3 2 1
Focal cortical tubular dilatation
minimal 2 2 1
Multifocal tubular dilatation
minimal 2 3
SPLEEN: (12) (12) 12) (12)
Focal follicular hyperplasia
minimal 1
mild 1
Multifocal follicular hyperplasia
mild 6 1 3

Figures in brackets represent the number of animals from which this tissue was examined microscopically.
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Fig.‘ »1. . Noral idnéy(control).

4

Fig. 5-1. Normal spleen (control).
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Fig. 4-2.

Fig. 5-2.

Kidney with minimal tubular ballooning
degeneration (1000 mg/kg).

Spleen with follicular hyperplasia
(1000 mg/kg).
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SUBACUTE INTRAVENOUS TOXICITY STUDY OF MEROPENEM IN
RATS

Juki Kimura
Environmental Health Science Laboratory, Sumitomo Chemical Co. Ltd.
1-98 Kasugade-naka, 3 chome, Konohana-ku, Osaka 554, Japan

A. W.Russell and J. C. Topham
Safety of Medicines Department, ICI Pharmaceuticals
Alderley Park, Macclesfield, Cheshire, SK10 4TG, England

A three-month intravenous toxicity study on meropenem (MEPM), a newly synthesized carbapenem
antibiotic, was conducted in APfSD (Wistar derived) rats at dosages of 120, 240 or 1000 mg/kg/day.

The following treatment-related changes were detected in clinical laboratory investigations: in-
creased plasma albumin/globulin ratio (120 mg/kg or more), increased plasma AST (females of 120
mg/kg or more), urine staining/incontinence and coat staining, increased lymphocyte count, decreased
plasma triglycerides (240 mg/kg or more), reduction in body weight gains and food consumption (male
only), decreased RBC and neutrophil counts, increased WBC count, decreased plasma total protein and
urinary chloride values (1000 mg/kg). Pathological examination revealed increased caecum weight
and increased spleen weight with splenic hyperplasia (120 mg/kg or more), increased relative adrenal
weight, and minimal tubular ballooning degeneration, mild tubular vacuolation and basophilia in the
kidney (1000 mg/kg).

The above treatment-related changes were shown to be reversible six weeks after the cessation of
dosing.



