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T-1982 OFEMFEBR (556 H
—Trel FEECLES .  BEERBR—

FINE « REEKR - 5B & - KHEX
WRGET « KEBR - BH W
Flfb TE KR SR AR

#7#, Cephamycin ZfAEYE T-1982 % Glycerol (G) & Furosemide (F) TpIMLELIZS5 v
iz 250 mg/kg, 1,000mg/kg BEL, 2ARBROBEEIEMA %Y, CET, CEZ: HEHREHL 12,
FRic T-1982 1,000 mg/kg B S, FHARSUIBEIODVCTIREFLUTOL 5 2&ER
w81,

1) T-1982 1,000mg/kg By 5k KO FHHARSH CIIBEEIRRE L2 - 12,

2) G+F TELEUIZS o Fic T-1982 % 250 mg/kg, 1,000 mg/kg AR5 TAEG+F
TR ABVWBRE M ESRICHA U THERINIZ,

3) LD ERRBRETOREAOHE, MBLFEHEETD BUN, sv7F=EOLR, 3
5 ILBDOEBENRE CORERME BRI EORLE UTHEbh T, $12, BEN
BRICY - CTHEMREE LR ORWIBIEB AR INT,

4) HEoEEEE LTER Uiz CET, CEZ © G+F BHRABETH, T-1982 D54 & RAEDE
fensabhic, ZF D 1,000mg/kg+G +F SHAB CEBREEEREAYLRUIEES, Z20MHS

¥ CET=CEZ= T-1982 DIETH - 12,

4%, %z Cephalosporin R EHE TIX, Bmic
AT LEMBEESCHEESITLAERBDONRBRVEBAT
b, TOEKI%F v b it Glycerol & FJR %] (Furosemide)
LeIRKETD L, BEOBEEXECITIOND S
TEBHSOhTWBHIY,

F# Cephamycin RIEME TH 5 T-1982 L2V 'T
i, 7y bicHT 35E 2,000me/kg @ 3 » A RLEGRE
TRERR® 23 iR - TV HRBEEER LT
Boonns ik,

4, LawsoN 50 o FkesEic LT, T-1982 0
Glycerol & Furosemide Bt HIEIC L 55 » it T 2
BEMRBR Y, CET & CEZ »#MBEL LTk -7
TRREEBET B,
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D HREY s REEs
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Table 1 Experimental design of nephrotoxicity
test of T-1982 in combination with diure-
tic (furosemide) and glycerol in rats

Rat

Exp. group No. of rats

numbers
Saline control 10 1~ 10
Glycerol (G)+Furosemide (F) 10 11~ 20
T-1982 250 mg/kg+G+F 10 21~ 30
T-1982 1,000 mg/kg+G+F 10 31~ 40
CET 250 mg/kg+G+F 10 41~ 50
CET 1,000 mg/kg+G+F 10 51~ 60
CEZ 250 mg/kg+G+F 10 61~ 70
CEZ 1,000 mg/kg+G+F 10 71~ 80
T-1982 1,000 mg/kg 10 81~ 90
T-1982 1,000 mg/kg+F 10 91~100

Saline : 5ml/kg, i. v.

Glycerol : 50% sol,, 4ml/kg, s. c.
Furosemide : 1% suspension, 50 mg/kg, s. c.
T-1982, CET, CEZ : 5% or 20% sol., i. v.

Table 11CRT & 5 I ERBEEL, SBICI0LT
D7y MRES U, EEBINIE/ CC FIRX VT3
120

4 FEHOREW L BEHE

Glycerol (TG &8 i3, £EAMKT0%ICHER
Utz D% 4 ml/kg, Furosemide (UL FF &HB) 131%
EEAKBEK (Fsk TH2ICHE % 50 mg/kg, B
DED 7 v VEMETIESH U,

T-1982 1%, A£BABEKITBEMRL, 250 mg/kg FHE5D
A1 5 %AW, 1,000 mg/kg HE5DESIZ, 20%%
BWhBDOBD5ml/kg BHIR &L bESUIL, WK
UCHw 1z CET, CEZ izo\\WT 4 T-1982 & [EkEICEE
WUBETIz- 12,

T-1982 5 A\ IHBELX G B LU F L BERE TS
A, TT5 v MG E FAERRTICER UK,
Z3EH) & B IRICH 20 ml/min. OB THEH U, &
FEAKKESXIBECIY, £BAEKDAY 5ml/kg iF
Ut

5 & A

WE#%, 5 MR BICEIRE Y - CitAn, &
AT CHREXBEBL, KR EBICRIELT, FRIZ

0~ 5858 & 5 ~228RD 2 @IZAV T2\, kR
12 0 ~2205 R EEDBKKE E UTRIE U,

BOBODRIZOWTREE pH, EH, #, v+
&, #Bi (multistix®, <4V 2=3) ZAEL, 35
1z Litwack® 33 L 0% OsserMAN® DZEEEITL b [RepY
JF - s RERRIE U,

SR 5 2485 RBICER I & BB T8 5 12, HENe
DE, 5y bERY MW ESZ -V THEL, BREk
I~y VB URESR TR, < Omitr
BUTHHRESZE (U7 FVE/ FAFVaF ey
nSy FEEE), 2 V7 F = (Folin-Wu i) o
ERTE-1,

FM#IZ LI ENB OBHEIRYERL, A8 g
W (EENE) Uk, DO0BREL H10%) wBREF
wv=Y v (pH 7.2) ¥BEA U THEREEY T -1,
HREES, GRBELHEHL, BERRE-TH 74y
i, By, N hFV Y- 2F O URERELTY
BEBREXITIE- 12, 286, BE=ZEDI v Mow
TREHREE U AABORED—BEY 1%+ 2ty
BEE, X3 @EaE, BBYS=1v. 72 B
OZEREYE U TETFREMEICI 2BELTL-1,

0. & # %

1) REBRELEKE

RE L FEAKBROBEZY Fig. 21cRT, FIRH (F)¥
BELUTWIWAER N R B T-1982 O 1,000 mg/kg
BUMEERE, FHAWMIG+HFRHERSUELY
H#d5E, BETIZ7 0 i FORIFRERICL 2RE
& BOKBE AR ERNICEY bhic, G+F#%vE
L LT T-1982 & 5\ i3 &5 FRZEAI 1, 000 mg/kg+6
+F#%vs5L, RE, B/KkEEGHFRIVET)
A EALIHEL TAH SN, EHDA A
IO BBERIBDLNEH 51,

RO multistix® (= 4 V2 =3) iC X 5 REREY
Table 21T7RY, AAXEEE, T-1982 1,000 mg/kes ¥
WY ERE, 540 T-1982 1,000 mg/kg+ F BHcid2f
RENBDOON b -T2, GHFEE, T-19825H50
BN ER A G+ F & RS LI N TOBED 0~5
hr. RT3, Gizk % intravascular hemolysis DF&"
% CREBMRG 22 BB L RU Tz, RE
B NHEZRABREICHEL Tz, BEEOBE N
JARMUTW3 EBbhs 5~22hr. RTi2, REA
OHBUZEI BDNh Tz, $72bb, T-1982550
I3 TREEH 250 mg/kg + G + FEOREA BRI G+FR
LRABE Th- 1228, T-1982 & % \ i3 iFEsEA 1,00
mg/kg+G + FRCRIREEDHBUAR, BEL LN
mg/kg+G+FE X h#mLT w1z,

EOMBE CEZ 1,000 mg/kg+ G + F 20 2 flicé
Ei@ED shiz,

2) R JF— nlfE

FRFRY JF — L4 % 0 ~5hr, [ & 5~22hr, RIC
3 TRIE U1z, 0~5hr. R Cid & B2 BiReHBRF (6
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Fig. 2 Urine volume and water intake in rats treated with T-1982 or other cephalosporins
alone or in combination with furosemide and glycerol

Saline control
Glycerol (G) +Furosemide(F)

T-1982 250mg/kg+G+F

T-1982 1000mg/kg+G+F

CET  250mg/kg+G+F M

CET 1000mg/kg+G+F

CEZ  250mg/kg+G+F

* %k

HITHIHHMTN

*x

CEZ 1000mg/kg+G+F

Ll N T AT ——

T-1982 1000mg/kg

T-1982 1000mg/kg+F

[ Water intake

M 0~ 5 hour urine volume
1 5~22 hour urine volume

1 1

Volume (ml)

30 40

Statistically significant difference from control *P<0.05 *%P<0.01

Table 2 Urinalysis of 0~5 hr. urine and 5~22 hr. urine in rats treated with T-1982 or other
cephalosporins alone or in combination with furosemide and glycerol

0~5 hr. urine 5~22 hr. urine
Exp. group
pH | Pro. |Glu |Ket| Bld | pH | Pro. |Gl |Ket | Bld
6( 4
Saline control 7§ 4% —~+10)| — — | —=(10)|6(10) | —~+10)| — ¢ ()]
8 2
5( 1) )
Glycerol (G)+F ide(P) (X2 HOBI — | — an|ec)| TR - | - | #H®
rosemide () J6¢ #) 2 7 1) HE 2; e
s
T-1982  250me/kg+G+F |3 B TTREDL — | — Twao |3 Y R - | - e
—~+(1) 5 |~ (D +(1D
T-1982 1,000mg/kg+G+F 60100 HC | — | — |HAO|FX B HCL| - | - [
#C 2) #C 5 TE B
o samansrors 5B 10 B] - | - [owlg 8| 4B - | - 4l
Rk e o i3] B e DI R - e Bl B
__ (2
Gz momg/kg+GHF |30 BTG — | - [#ao | BT D] - | - g
—(8)
ez omeketctE |38 wao| — | - oo % 8] HEE|=m| - |3 8
6( 1) o
T-1982 1,000 mg/kg (e D e e RO L e e —@10
8( 1
5( 1
T-1982 1,000 mg/kg+F eg s§ —et@)| — | - |~a0|E B|-~+an| - | - | -0
7C 1 -

Pro. : Protein, Glu. : Glucose, Ket. :

Ketone bodies, Bld. : Blood, —

+ : Slight, + : Moderate, # : Severe, ( ) : Number of rats

: Negative,+ : Very slight,
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Table 3 Lysozyme concentration of 5~ 22 hr. urine in rats treated with T-1982 or other
cephalosporins alone or in combination with furosemide and glycerol

Exp. group

Rat No.

[

[\

w
[N
[3)]

[}

-3

(o]

B

Saline control

Glycerol (G) +Furosemide (F)
T-1982 250 mg/kg+G+F
T-1982 1,000 mg/kg+G+F

CET
CET
CEZ
CEZ
T-1982
T-1982

250 mg/kg+G+F
1,000 mg/kg+G+F
250 mg/kg+G+F
1,000 mg/kg+G+F
1,000 mg/kg
1,000 mg/kg+F

FEPBP BB EPR B
-

PEpPPBEBREB BB
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T -
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n. d. : Not detectable (<(5), unit : #g/ml

Fig. 3 Blood urea nitrogen (BUN) and creatinine in rats treated with T-1982 or other
cephalosporins alone or in combination with furosemide and glycerol

Saline control
Glycerol(G) + Furosemide(F)
T-1982 250mg/kg+G+F

T-1982 1000mg/kg+G+F

CET

CET

CEZ

CEZ

250mg/kg+G+F
1000mg/kg+G+F
250mg/kg+G+F

1000mg/kg+G+F

T-1982 1000mg/kg

T-1982 1000mg/kg+F

) " -
*x1) l*_*l|)*2)
*x])%2) *%]) £%2)
*%1) *%1)
*%1) *k]) %%2)
1 1 1 1 1 ] | 1 1 1 1
10 20 30 40 50 60 0.5 1.0 1.5 2.0
BUN (mg/dl) Creatinine (mg/dl)
1) Statistically significant difference from control * % P<0.01

P PP PBBRBBBBSP
[ S e R T - =

pg/ml) T TH-12, 5~22hr. ROV JF — L F
i3 Table 3IC7RYEH ThhH, Ch b T-1982850D%
Bedspg/m UEDRY JF— 2 3BRHTY 8o
2o U» U, CET 1,000 mg/kg+ G+ F BED 10Heh 2
#l&, CEZ 1,000 mg/kg+ G+ F # D 108k 1 Blicff

2) Statistically significant difference from group G+F % P<0.05, **P<0.01

Y T F— B bht,

3) MmARFEEH (BUN) BLotsLr 7=
URREBRICHEL 128 ER D BUNBIO L7+
= ffi% Fig. 31T/RU1z, T-1982 1,000 mg/kg Bifh

shntz,

#5813 BUN, sL7 5= (s bEBatkis
B LEYBED D512, L L, T-1982 it FOA%Y
BR®ETAC Ltk h BUN & v 7 5= VERET
WL, EANER L OMicEREE (P<0.01) #3Y

G+FHIES v MHd 5 T-1982 R 5OELC

+FBEEHBUTHS L, 250 mg/ke+G + FRFHT
&, BUN, Jv7 5= $ G+F B & OEIcHRL
E3A L NIEh 5 1223, 1,000mg/kg+G+FETR
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Table 4 Body weight change and kidney weight in rats treated with T-1982 or other
cephalosporins alone or in combination with furosemide and glycerol

. Bgtfg’ngeﬂggt)’s Left kidney weight

. grou;
Xp. group (gg;‘i‘g’spt%;}fj‘“e) Absolute (£) Relative (%)
Saline control —21,1+1.0 0.822+0. 023 0.3990. 009
Glycerol (G)+Furosemide (F) —22.4%1.1 0. 975::0, 028+ 0. 46840, 01140
T-1982 250 mg/kg+G+F —21.340.9 0.970-£0, 021++D 0. 4640, 011+
T-1982 1,000 mg/kg+G+F ~20.2+1.2 1.0080. 019+0 0. 4930, 011+
CET 250 mg/kg+G+F —23.640.7 1. 0040, 024*+D 0.485+0, 011%+0
CET  1,000mg/kg+G+F ~18.842.2 0.981 0, 014%4D 0. 47840, 007D
CEZ 250 mg/kg+G+F ~19.941.4 1.0110. 046%D 0. 4820, 021#*D
CEZ  1,000mg/kg+G+F —24.7%1.1 1. 01640, 0264+ 0. 5030, 010*+0%
T-1982 1,000 mg/ke —15. 141, 6540 0. 8050, 017 0.3850. 009
T-1982 1,000 mg/kg+F ~19.6+1.5 0. 8910, 022%0 0. 4300 009*®

1) Statistically significant difference from control
2) Statistically significant difference from group G+F *p<0. 05,

*p 20,05, **p<0.01

Table 5 Histological observations of the kidney in rats treated with T-1982 or other
cephalosporins alone or in combination with furosemide and glycerol

Glyce-

rol T-1982 CET CEZ g T-1982
&89S lso  [1,000 50 [1,000 250 1,000 71981, 00g
Histological findings ;.‘n% *‘é Fu;’c—)se- mg/kg ﬁlg/kg mg/kg r’ng/kg mg/kg r’ng/kgly 000 mg_{{kg
S | o+ |+ + + |+ + |mg/kgl 1
(F) G+F|G+F|G+F|{G+F|G+F|G+F
Necrosis of the cortical tubular
epithelium 0 4 8 12 15 18 9 15 0 0
Desquamation of brush border in
the proximal tubular epithelium 0 7 1 21 12 13 u 17 0 0
Swelling or hydropic degenera-
tion of the cortical tubular 0 7 9 8 6 2 12 3 0 0
epithelium
Hyaline droplet degeneration in
the proximal tubular epithelium 0 2 1 2 1 0 4 1 0 0
Hyaline casts in the tubular
[umina 0 3 1| 10 6 4 4 [ 11| o 0
Calcium deposition in the cortical o
tubular lumina 0 2 0 4 3 6 0 8 10 0

Renal histological changes were divided individually into slight change (score 1), moderate change

(score 2) and marked change (score 3).

A figure in this table was indicated the total score of ten rats in each group.

BUN, yv75= 4L TY, 2 L7 F=E
RIRG+HFH L BBE (P<0.05) 1@ED BN
WS UTHEE Uiz CET, CEZ T4 G+F & OB
R#ET BUN, »v 75 = olmmnidizRsgict
BILT@» 5 iz, 1,000me/keg BERHRSIKBT 3
BUN, yv7 5= mmoniks ¥ =%AMCHET

&, 13X CET=CEZ=T-1982 DIETdH - 12,

) BKRERLLBER

HHBREFMBOREOEBIR L, HIRRICELIZE
HUBOERS L CERMAKERLY Table 4 ITRLIZ, FR
G+FoHRARKS ULERTIX, RESELIEML,
RS BKREMAD- I bbb 5T, ZOK
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BEEBIBICIIEAIBEE - ORIICELNASNIED 5 T2,
UH»L, GHFBEZIZIUD T-1982 » 5\ 3 B akH]+
G+FETR, TXTBEESIVOBERKREL M
UThh, ANl oMicaRZE (P<0.01) %3
Wizo G+FaPAREULZEAMOEIWESL H» T
2, ¥R EREEAL AL hixh 51223, CEZ 1,000
mg/kg+G+FROBERKELIING, G+FRLKL
BKUTHHEE (P<0.05) izHmL T fz, T-1982
1,000 mg/kg+FE T L BER L BERKELNETH
muTsh, EANEE - OMIcEEE (P<0.05) %
BOIN, ZOREIIGHFRLHE T, LBETH-
2o

5) HRERIRETR

R UICBORBHBRERRIOL, 2 cRELE
»ish o,

6) HMEBFMHRE

¥R% Table 51c7RY, BEEERYHHET LD
T, BOEBEEX THED 6 EEILAKL, &5 v FD
BORERZDEA) PHEDKR I % 4 Litxa7 0
(Z):®BELL, 227 1(+) : B8FOE(L, 237 2
() hEEOEL, 237 30 BEOTILD 45
B T3E Uiz, Table 5 DFEIXABITDS » D=
A7 DEEHEEBRLUIZEDTH B,

<BoHEBFENELODE>

O RERMEELEOBEE—RBREE FEEED
IFERYE TG, BRI, KK, FREROEERED SO
I, AB~DBE s & D%1L,

@ ENREE ERORFREE —RBIIGEALR
HELRMIRTH S C & nERIT 2B CRIFG OB
EVRBEEINBEE,

® KEARME LK OB I3 KEE — RS
ERABACUI I IR AL T b, —ifimia
BArAEBELUTWBE D4 dH 5,

@ ENRMAE LR OMTFHEE,

® RHEEBROMFHEEHE,

® RERMEBOHILYY A S —REEENIC
Bis%, BFEUICRIIIC hv oy ATLENA BN BIES,

ERNIBHOE (Photo. 1) & H#iTAE, G+FE
Tid, $TI—8D 5 v FOBTEE DR ERLITHIE
PN RHAE LR OWMFHEL D 5\ idB L & OB
HEZ I hitz (Photo. 2, 3),

T-1982% G+F L PFARE U B SO BREER %
RERAEREEYELEICLUT, G+FHLEBELTAS
&, GHFEOAE 237 41z LT 250 mg/kg+ G +
FEHE 8, 1,000mg/kg+G+FEHI12TH by, Y58

IZEBILU CTREE R R 2ER B Shiz,
fArIEREEHI & LT U1z CET % CEZ 0 G+f
BIRRERTLIRON TR, ZEHOBRERR,
RERERMEREOSIH X 27 CHMIChET2,
CET2CEZ2 T-1982 DJHTH - 2o UL, 2023
FEUL sb 51,

BEHE SGHFHARSICI B RERAE @5
(Photo. 4, 5) DEMEMLITU CTRMERD ALY L
e (Photo. 6)  WF M4 (Photo. 7) izl u.
1o, RANE LR OMTFRELE, KEER: & Ol
BEORLBHILDIEL2h, 2EMICATHRSRIK
PILTBEEZIZX D BEICE > Tz,

T-1982 1,000 mg/kg BB 58 I2i3, 2HRE R
SNz ot, E12, T-1982 1,000 mg/kg+ FETH,
EEDBUN, 7 v7+=vOliine, BEOBEREN
A1, BOMEBRENEEIIED bhizh 1,

T8, REREICOWCTIIEEARERE & § B2
{b%%bai))?ﬂo

D BFEMENEE

FRICEDT v N BYBFEME CEE U, FIF
HE LR MBOTE 2 EAKIRE (Photo. 8) & H#tl
TZOEEH 1284, GHFRES v  TIEER
BV NV TRICERE R BD Iz - 12T b EEIIR,
MIEBAD : bar kY 723bTh iclinL, apial
vesicle & Bbh 3 HIMEALT, 2O HIMLT
W5 (Photo. 9) 2Z@»H S hitz,

T-19821,000 mg/kg # G+ F LB LIZ5 v MDY
5, RBEV v THERO KBRS HEIEY 415l
% OENREE LR ICEL DRELABD b, b
BEAITIE, MBS, BHEY LY, T hav Y7
3R U, %< D lysosome ¢ Bhh 2 cytosome AHi
BRUTW 13, RIFESITE ALBEL TV, 35
2, BTy o~ U YR8 TREBIAE L, BEO
—HRICHTZ 3B b h iz (Photo. 10), 1z, DBl
TIRMIEL R U TRITFB L £ RWTk Y, fil
HRizit apical vesicle iDL & BRD T rav K
TEDTHIRELIN) TMNEERT LALLMV
fa23% - 12 (Photo. 11), LU, —HOEHALICI ERE
IGEVWERB 2R U T 235 MR AN - R ARES § B oh
1z (Photo. 12), BZU A 120R h DABRKITIE, KK
BHY I REHBD 5N /sh 5 1z (Photo. 13),

CET, CEZ ™ 1,000 mg/kg % G+ F & ptRREUL
7 v OBENREE FRAIIC o 5 EERb, £0
BEICER DD b DOEXMITITYRD T-1962HHRF
THONIC LD LFERETH - 12 (Photo. 14),
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Photo. 1 The kidney from a control
rat given physiological saline solu-
tion (No. 4). No significant changes
are seen. X230 H. E staining

Photo. 2 The kidney from a rat gi-
ven glycerol and furosemide (No.
14). Hyaline droplet degeneration
of the proximal tubular epithelia
(central portion) and desquamated
epithelia (right lower portion) are
seen. X230 H. E staining

Photo. 3 The kidney from a rat gi-
ven glycerol and furosemide (No.
11).Swelling with hydropic changes
of the cortical renal tubular epi-
thelia is scattered. x230 H. E sta-
ining
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Ay Photo. 4 The kidney from a rat gj.
. ven 1,000 mg/kg of T-1982 in com-
bination with glycerol-furosemide
(No. 37). Necrotic epithelial cells
are desquamated in the lumina,
Other renal tubular epithelia show
condensation of the cytoplasm and
pyknotic nuclei. A glomerulus ap-
pears normal. X230 H. E staining

Photo. 5 The kidney from a rat gi-
ven 1,000mg/kg of T-1982 in com-
bination with glycerdl-furosemide
(No. 32). Cortical renal tubular epi-
thelia show extensive necrosis, and
some of them are detatched from
the basal lamina. %230 H. E stai-
ning

Photo. 6 The kidney from a rat gi
ven 1,000 mg/kg of T-1982 in com-
bination with glycerol-furosemide
(No. 37). Tubular necrosis is exten-
sive and widespread, and calcium
is deposited in the desquamated
and necrotic cells. x230 H. E stai-
ning
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Photq. 7 The kidney from a rat gi-
ven 1,000 mg/kg of CEZ in combi-
nation with glycerol—furosemidé
(No. 74). There are many hyaline
casts within the lumina of the cor-

Photo. 8 Proximal renal tubular epithelium from a rat given physiological saline

solution (No. 1).

Elect)_.;onmicroscopically, no significant changes are seen. X3500

T-1982 1,000 mg/kg BMIYE 5 » bis & O T-1982
1,000 mg/kg+FEES v + OENIREE LRI T
NEYREEEY bhizh -t (Photo. 15),

I #4F & £ %5

# U\~ Cephamycin RHAME T & 5 T-1982%G+F
DETRETHIRBUIZS » M cEEL, UBEOE
WEFR% CET, CEZ » bt Utc, [ARSIC T-1982
1,000 mg/kg % BIhEE U124 & T-1982 1,000 mg/

kg (i. v.) & F (s.c) 2BEABRBUIHEIOVWTE
g IiRET U1,

G+F&#HEULIS v VOB T, $TICETOBR
ENHERELUTEY BUN, 7L 7F=r O LREPERME
FROEMH B IR RO RME B REICED 5
Nt

G+Fizs bic T-1982 @ 250 mg/kg 121X 1,000
mg/kg ##®EL125 v rDBUN, 2v7F=>, BO
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Photo. 9 Proximal renal tubular epithelium from a rat given glycerol and furosemide
(No. 12).
Numerous vacuoles of various size with few flocculent materials are seen,
and numbers of mitochondria are increased. X 10,000

Photo. 10 Proximal renal tubular epithelium from a rat given 1,000 mg/kg of T-1982
in combination with glycerol-furosemide (No. 32).

In this dark epithelial cell, swelling of mitochondria, increase of cytosomes
and loss of brush border are seen. While in the nucleus, chromatin particles
condense near the nuclear membrane, Shape of nucleus is irregular. X7, 500
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Photo. 11 Proximal renal tubular epithelium from a rat given 1,000 mg/kg of T-1982
in combination with glycerol-furosemide (No. 31).
The cytoplasm is swollen and appeared clear, and the brush border is disap-
peared in the left. The marked condensed epithelial cell contains several
apical vesicle-like vacuoles and a few mitochondria, but few other organelle
in the right. X7, 500

Photo. 12 Proximal renal tubular epithelium from a rat given 1,000 mg/kg of T-1982
in combination with glycerol-furosemide (No. 32).
Mitochondria are slightly increased in number, but other organelle appeared
normal. X 6,400
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Photo. 13 Glomerulus from a rat given 1,000 mg/kg of T-1982 in combination with
glycerol-furosemide (No. 31).
No significant changes are seen. X6,400

Photo. 14 Proximal renal tubular epithelium from a rat given 1,000 mg/kg of CEZ in
combination with glycerol-furosemide (No. 71).
In the right cell facing the basement membrane, increase in number of
mitochondria, enlarged apical vesicle-like vacuoles are observed. While, the
left cell appears pale and there are only a few mitochondria and endoplasmic
reticulum. x5, 000
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Photo. 15 Proximal renal tubular epithelium from a rat given 1,000 mg/kg of T-1982
(No.8L).
No significant changes are seen. X 10, 000
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TOXICITY TESTS OF T-1982 (VI)
Influence of T-1982 in combination with
furosemide on the kidney

SHIGEHITO NAKAGAWA, TETSUO SIIIBATA, SHIGERU SATO,
Ak10 NaGal, JUNKO INABA, TOyOoakl YONEDA and AKIRA TAKAI
Research Laboratory, Toyama Chemical Co., Ltd.

T-1982, a newly developed cephamycin antibiotic, was injected intravenously at dose levels of
250 mg/kg and 1000 mg/kg to rats which were pretreated by glycerol (4 ml/kg, s.c.) and furosemide
(50 mg/kg, s.c.). At24 hrs after treatment, the influcence of T-1982 on the kidncy was examined in cor-
parison with CET and CEZ by the urinalysis, the plasma urea nitrogen and creatinine and the renal mor-
phological observations. In addition, T-1982 at 1000 mg/kg was given alone or in combination with
furoscmide (s.c.) to rats intravenously.

The following results were obtained.

1) Renal damage was seen neither in rats given T-1982 at 1000 mg/kg alone nor in rats given
T-1982 at 1000 mg/kg+F.

2) Renal damage was severer in rats given T-1982 at 250 or 1000 mg/kg in combination with
G + F. This tendency was clcarer at the high dose level.

3) Toxic signs of the above renal damage was shown by the following obscrvations; proteinuriay
clevation of the plasma urea nitrogen and creatinine, nccrosis of the renal tubular epithelium in micro-
scopic findings and degencrative or necrotic changes of the proximal tubular epithelial cells in electron:
microscopy.

4)  Similar strctched renal damage was revealed by an additional injection of CET or CEZ to G+F
pretreatcd rats.

5) In this experiment, the influcnce on the kidncy appeared to be CET=CEZ=T-1982.





