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Abstract — This study was conducted to cvaluate the repeated dose toxicity of DA-1131/betamipron, newly
developed carbapenem antibiotic, in rats. DA-1131/ betamipron was administered intravenously once a day for
4 weeks to 10 males and 10 females per group at the doses of O(control), 40, 160 and 640 mg/kg. Throughout
the study period, all rats survived. The administration of DA-1131/betamipron induced soft stool or diarrhca
in rats of both sexes receiving 160 or 640 mg/kg. The water consumption was increased with a statistical
significance in 640 mg/kg during observation period. At the end of administration, hematological and serum
biochemical examination showed no toxicological changes in DA-1131/betamipron treated groups compared
with control group. Histopathologic examination revealed inflammatory cell infiltration, tubular dilatation and
focal necrosis of kidney in two males and three females in 640 mg/kg. On the basis of these results, the no-
observed-adverse-effect-level of DA-1131/betamipron was estimated to be 40 mg/kg under the present test

condition.

Keywords[ ] DA-1131, betamipron(BP), subacute toxicity, rat

DA-11312 FolA| kG )aFaellA] 7l el shajl
A YRR WA SFA IR YRS 9

o5 QFRARelA S A oE Hrls ol luA
Q] etk 'e;]—)kgﬁ?ﬂ . AA=A, AA=A] A=ul-2 =
9] Rza-g JiAe ZoZ dEA ¢Jon(Wiliams F,
1988; Norrby, 1986; Cojocel %, 1988), 53] 1A =2 o]
£ Bgae) fEA FAkEeE A 712 54
= AHH L2 acylationA|A £33} A7 224 v EFETE
ol9] =4ka} oxidative changeol] 2]8F A7 =iz glc}
(Tune, 1990; Tune3} Hsu, 1990"; Tunex} Hsu, 1990"). ©]2] &k
AR DALIBLE Fofat BN g on
AAERE A7) S Tl A7) o) fold ek
=, 1994% 71 £, 1994%7] &, 1994%). 71 ZA 7} panipenem i}t
o] il panmenem"l A=A L AAse EAE
AL E = fr)2ole 3]s Al betamiprone] DA-1131

* To whom correspondence should be addressed.

of &3 e AFAEE EfHeR A ¢ S &
Qeigen, gl 112 S5 W T bt A
Ak A& & S gtz 5, 1998). Betamipron(BP; N-
bezoyl-B-alanine)S A9 A ]| A 8] FEA] F7]-L0] R g
&) A 3= acyl amino acid®] YT O 7 A]A&}e]| ezl o & =}
sse] etawA P42 g AR AAATIE
EAo|ch(Naganuma 5, 1991°). LA #71&0]L 4]
g)Aal probenecidiz AAIFoIA] 73t B o7 ola =
| FZobE TRt ARE] = 7ol ¥]5] betamipron2 Z Al Fo
Al qksHA AR 4 e dER 4HA slan
(Naganuma %-, 1991a), panipenem®} =i-£3}o] FofslylS
w] panipenemel] 2|3 -fitElE AlSAlS- FakA o g ol
}A]t panipenemo] 7}Al & AbEAHEollE QL FA &
= %77E o4z S’JE]-(Naganuma ‘—2—, 1991")

M Qaioz sheol ok A ¢ 9EE T4
28 AN



DA-1131/BP2| 28=of CHEt olZAS4AE 205

Al

Al =14 =5

= =]

I

Al

A&l -85k DA-1131 2 BPE Bl <hGF)sd T4l
A Aakgr Ao 2 2182l IN NaOH solutione]] o4
Argshiet.
HESE U AISEE

2]9] SPF Sprague-DawleyA| = ot z} 457}2]&
Charles River JapanAloll 4 F=ql&}ed 2527} 2774—'7—‘35‘LH01]A-]
A 9 388 o)L 65739 ATk =E8ES A
Agalsich A £AE12 B AWNE FEE &
X 23+2C, §% 55+15%, )3l 15-208/47, =%
150-300 Lux, 24 A7k 124)7H07:00-19:00)8] =718
AL FE foe U8 Felhwo) 2l A
A8 Agsle] EAs) ol AR Solea g,
A @717l 2ntelE g b o ReElsle] 88kl
ok Ak dEg THAEE0M rad AR FE, A
AB)E, S4E ANNLE FESE A4AA AR,
RoISE| S % Foiu

DA-11313} BPE 1:12 &35l AgE3-& A3
ot oknels A SATATAA $9 e Ay
59l A2 kg 640 mg/640 mg(DA-1131: BPyS ) 188
o2 AAslz 4zt Znl42 160 mg/160 mg, 40 mg/40 mg
59 2495 8% AT AALADE FAT 2
A2 Foul FolAa = Jdakdard2e] s
Z PAde e 14 13 4734(284) HHE-Fo] 3t
ZF A L] Fedeke kgt SmlE 5+ 23] A= HHH|
2 AFdch ARPEE Do 29 SR
Fo]oFEAAH B, 1996)el F5he] A Aot
AlEZel 1o

A& Fe] FA-L Table I3 2t} A9 2 =35415 F A4
748 F2& At AFE: ST F A /ﬂlﬁoﬁ‘)ﬂ/ﬂ 2
SD&F Y= FE2 AYA7 L YR 555 o83t F
A o2 TR E Al e Fiel & AP vt
el 7“}7} A= 73‘-°r°ﬂ—‘:- 227t -2 W7hA] HPEEM
7t Foi7-2 /‘P-%—E“ = d =
& wgaed w42t 100k14.0 2 FAlslsich

Fl

o 14
g 1
_O'i_,
X
el
r-ﬁm
E
_‘_f.
i
-'-r'

Table I. Experimental design for 4-week intravenous toxicily
study of DA-1131/betamipron in rats

Groups DA-1131 Betamipron = No. of animals
(mg/kg) (mg/kg) Male Female
vehicle control 0 0 10 10
low dose 40 40 10 10
middle dose 160 160 10 10
high dose 640 640 10 10
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Fig. 1. Body weight changes in male rats intravenously admi-

nistered with DA-1131/BP for 4 weeks. *Significantly
different from the control (p<0.05).
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Fig. 2. Body weight changes in female rats intravenously
administered with DA-1131/BP for 4 weeks.
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Table II. Food consumpiion in rats intravenously administered with DA-1131/betamipron (g/day/head)
Sex Male Female
Dose (mg/kg)  Control 40 160 640 control 40 160 640
DAY3 24.0+2.2 252£1.6 24.0£3.2 23.0£1.9 15.6£2.7 17.8+2.4 15.8+2.0 15.0£1.9
DAY7 25.6x1.1 25.8L£1.6 26.2+1.6 23.6L£25 174x1.1 17.8+3.8 152428 17.0£2.1
DAY10 24.4+0.9 23.4£22 26.2L£2.6 23.4L£0.9 15.0+1.9 154435 148122 15.8+1.6
DAY14 254+15 24.4+1.9 25.0£3.2 22.6%6.2 18.8£1.9 16.6£3.0 18.4£1.8 194+1.5
DAY17 25.0+1.6 252426 25.8+2.5 23.6%£5.7 17.8£1.9 16.0+1.9 14.242.2% 16.8+1.5
DAY21 2441£23 20.8t34 232-+13 24,0107 16.4+1.7 16.4+0.9 154+0.9 17.8x0.8
DAY?24 25.6+0.9 254£2.6 26.2£11 244£18 182+24 16.4%3.6 154+24 16.4+44
Each value tepresents the mean £ S.D. *Significantly different from the control (p<0.05).
Table ITI. Water consumption in rats intravenously administered with DA-1131/betamipron (ml/day/head)
Sex Male Female
Dose (mg/kg)  Control 40 160 640 Control 40 160 640
DAY3 36.6+4.3 39.6£6.2 46.4x4.1*  52.0£4.7* 26.8+£2.2 31.0£6.3 30.0t£4.2 36.6111.4
DAY7 41.2+8.5 40.8+2.5 45.61£6.5 54.2+9.1* 26.8L1.5 30.6+6.1 33.8£5.0  40.4182*
DAY10 35.0+£3.7 37.8+3.1 40.4+4.3 51.0£8.2* 26.0£4.4 28.8£6.8 33.6+£2.9 40.8£9.3*
DAY14 40.2+5.8 40.0+3.8 42.8+8.4 45.6+14.5 27.0£2.3 31.4£8.2 35.0£2.9 41.4+£7.4%
DAY17 37.6t£6.5 36.2+3.6 41.0+38.2 49.2-+4.7* 27.0+£4.0 30.2+5.2 322477 40.6£7.1*
DAY?21 37.0£5.2 39.0£6.6 38.8£3.5 50.2E£3.4% 26.8£3.8 324x75 31.4£4.0 37.6x4.4*
DAY?24 31.8+4.6 35.2+6.1 39.4+6.1 45.0+6.2% 23.8£5.1 28.8£4.0 282+7.6  374+14.6
Each value represents the mean+8.D. *Significantly different from the control (p<0.05).
Table IV. Hematological parameters in rats intravenously administered with DA-1131/betamipron for 4 weeks
Sex Male Female
Dose (mg/kg) Control 40 160 640 control 40 160 640
WBC (103/,111) 10.48+2.12 8.47+287 8744245 12.70+341 7.15+£2.25 8.86+2.22 7.83+2.07 10.53+2.73*
Lymphocyte (%) 81.8L£3.5 84.5+42 85.4+4.38 84.4+6.3 86.6+2.7 84.4+20 85.1+5.0 87.6+4.4
Neutrophil (%) 141421 12.9+4.3 11.8+£4.1 14.3+6.4 11.2£1.8 12.0x£2.3 12.0£54 10.7£4.7
Monocyte (%) 23+15 1.6x£1.0 14+11 0.9+0.9 34433 2.6+3.1 2.3+25 1.7+2.4
Eosinophil (%) 21£1.9 15212 1.5+0.9 0.4+0.5* 1.1+1.0 2.5+1.6% 19413 1.0£08
Basophil (%) 0.0£0.0 0.0£2.0 0.0£0.0 0.0=0.0 0.0£0.0 0.0£0.0 0.0x£0.0 0.0£0.0
RBC (10%u) 7.30+0.29 7424032 731+1.09 7.86+0.31 733+0.23 7274034 696021 7.40+0.28
Hb (g/dl) 15.61+0.38 15.86+0.59 15.30+£2.24 16.79+0.57 15.814+0.66 15.624+0.74 15.144+0.28* 16.02+0.65
Het (%) 35.18£1.03 35.72E£1.26 34.58x4.66 37491127 35317+1.53 34.84+1.71 33.22x0.62* 34.99+1.32
MCV (fL) 48.20+1.14 48.10+0.99 47.60£1.96 47.70+£1.06 47.90+£0.99 47.90x£0.74 47.70x0.95 47.20+£0.92
MCH (pg) 21.37£0.76 21.36x+0.78 20.90+0.83 21.35X+0.58 21.51%£0.66 21.44£0.66 21.70£0.66 21.591+0.36
MCHC (g/dl) 44.33+0.87 44.36+1.16 44.124+1.06 44.72+0.37 44.94+1.06 44.79+1.02 4551+0.90 45.72+0.81
PLT (1 03/#1) 229441 2288 233420 225415 267122 253434 254415 261+22
PT (sec) 11.32+£0.24 11.48£035 11.23+0.67 11.15£0.23 11.024-0.30 11.184+0.28 11.04=0.28 11.24%0.26
APTT (sec) 22.544+1.92 2270+2.45 20.13+£2.32 21124222 19.26X21.29 19.00£1.38 18.48£1.96 17.89+1.13

Each value represents the mean=+S.D. *Significantly different from the control (p<0.05).
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Table XI. Histological findings in rats treated with DA-1131/betamipron for 4 weeks

DA-1131/betamipron (mg/ke)

Organs and Findings ~ O"O'P 0 (control) 40 160 640
Sex M F M F M F M F
Brain (10) (10) (0) (0) ) (0) (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Eye (10) (10) O ©) © (©) (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Lung (10) (10) © © © © a0 o
Within normal limits 10 10 0 0 0 0 10 10
Trachea 10) (10) (0) (0) (0] (0) (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Thyroid gland (10) (10) (0 (0 0) (0 a0 10
Within normal limits 10 10 0 0 0 0 10 10
Salivary gland (10) (10) ()] (0) (1) ()] (10) (10)
Within normal Ilimits 10 10 0 0 0 0 10 10
Heart 10 (10) (0) (0 ()] ©) (10) (1)
Within normal limits 10 10 0 0 0 0 10 10
Thyruus (10) (10) (0) (0) © ©) 10 (0
Within normal limits 10 10 0 0 0 0 10 10
Liver (10) (10) a0 aom (10) aom (10) (10)
Vacuolar degeneration 0 0 1 0 1 0 1 1
Sinosoid dissociation 1 1 0 2 1 2 0 1
Gastrointestinal tract (10 10y 0 (0) (V)] 0 (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Spleen (10) (10) ©) (0) © ©) 1w o)
Within normal limits 10 10 0 0 0 0 10 10
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Table XI. Continued.

DA-1131/betamipron (mg/kg)

Organs and Findings Group 0 (control) 40 160 640
Sex M F M F M F M F
Kidney (10) (10) (10) (10) 10y (10 (10) (10)
Focal degeneration 2 2 0 0 1 1 2 1
Tubular necrosis 0 0 0 0 0 0 1 0
Mononuclear cell infiltration 0 0 0 0 1 1 2 1
Dilatation 0 0 0 0 0 0 1 3
Adrenal gland 10 am (0) ()] (V)] 0 10 (10)
Within normal limits 10 10 0 0 0 0 10 10
Bone marrow (Sternum) (10) (10) ()] (1)) 0 0) (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Urinary bladder (10) (10) ©0) 0) (0) () (10 (10)
Within normal limits 10 10 0 0 0 0 10 10
Testis (10) - (0) - (0) ~ (10) -
Within normal limits 10 - 0 - 0 - 10 -
Seminal gland (] - 0) - (V) - 10y -
Within normal limits 10 - 0 - 0 - 10 -
Prostate (10) - ()] - () - (10) -
Within normal limits 10 - 0 - 0 - 10 -
Ovary : (10) : ©) - ©) : (10)
Within normal limits - 10 - 0 - 0 - 10
Uterus - (10) - (0) - ()] - (10)
Within normal limits - 10 - 0 - 0 - 10

M: male, F: female, Code: ( )=Number of animals examined.
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