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Abstract-DA-7101 is a new combined formulation of cefatrizine:clavulanic acid (2:1) under development as
oral abtibiotics. The general pharmacological properties of DA-7101 on central nervous, cardiovascular, gas-
trointestinal and other organ systems were studied by oral administration, iz vivo and in vitro. DA-7101 had no
marked effects all tests studied such as general behavior, hexobarbital-induced sleeping, spontaneous activity,
anticonvulsion, body temperature, acetic acid-induced writhing, rotarod performance. heart rate and blood pres-
sure in cats, isolated ileum movement, intestinal transition, gastric juice secretion-and urine volume and elctro-
lytes in rats. But exceptionally at the highest dose of 900 mg/kg, DA-7101 increased hexobarbital-induced
sleeping time, caused a slight hypotension and decreased the secretion of gastric juice. These results suggest
that at the estimated clinical dose DA~7101 would not bring about any serious acute adverse effects clinically.
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CFT= cefatrizine propylene glycol(Ribbon, Italy)2-,
CVA+= clavulanic acid potassium salt(Fermic, Mexico)=
AHgREER, 0.5% CMCel) BFale] 37F Sich. 2
vkl haloperidol, hexobarbital, chlorpromazine, pentetr-
azole, furosemide, atropine, naproxen, ranitidine, o-chlor-
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< TEh] AT
HMESE

Sprague-Dawleydl #l=9} ICRA v}, 7|v19) (Hartley)
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Table L. Eflects of DA-7101 on general behaviors in mice

Time after administration

30min 1 hr 3hr 6 hr
Group

A B C¢C D E A B C D E A B ¢ D E A B C D E

1) Behavioral profile
Alertness 0 0 0 0 10 0 0 0 0 10 o0 0 0 0 10 0 0 0 0 10
Stereotypy 0 o 0o ¢ 10 0 O O 0 10 0o 0 o0 o0 9 o 0 0 0 8
Grooming o o0 o ¢ 0 o o0 o0 o0 0 o0 O O 0 0o O 0 0 0 O
Vocalization 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Irritability 0 o 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0
Spontaneous activiy o o o0 ¢ 10 0 O o0 0 10 0o 0 O 0 10 0 0 0 0 10
Pain response o o o o o0 o0 O O o O O o0 o0 0 0o o0 0 0O 0 O

2) Neurological profile

Startle response o o o 0o O o0 O O o O o o o0 o0 0 o0 0 O 0 O
Straub's tail o o 0 o0 0 o o o0 0 0 o0 0 O 0O o0 0 0 0 0 o0
Tremour 0 6 0 0 0 O 0 0 0 O 0 0 0 0 0 0 0 0 0 0
Convulsion o o o0 0 o o0 o O 0O o0 O O o o0 O 0 0 0 0 0o
Abnormal gait o o 0 0 O 0o O 0 0o 0o 0o 0O O 0O o0 0 0 0o 0 0
Righting reflex o o o0 o0 o o o0 o0 o0 o o 0o O 0O o0 O O 0 0 0
Grip strength o o o0 0 0O o O 0 o0 10 o O O 0 1 0 0 0o 0 10
Pinna reflex o 0 0 0 0 O O 0 o 0 o0 O O 0O 0 O 0 0 0 o0
Corneal reflex o o o0 o o ¢ O o o 0O o0 O O O O 0 0 O 0 0
Ipsilateral flexor reflex o o o o o o o o o o0 o0 o 0o O o0 0O 0 0O 0 O

3) Autonomic profile
Pilocrection o o o0 0 0 ¢ O O O ¢ o o0 o0 0O 0 0 0o 0 0 O
Hypothermia 6o o 0 o 6 0 0 0 0 W o o0 0 0 9 0 0 0 0 ¢
Writhing 0 0 0 0 0 O 0 o 0 0 0 0 0 0 0 0 0 0 o0 0
Skin color o o 0 0o 0 0 o O O 0O O 0 O O O O O O 0 O
Respiratory rate 6 o o o 0 o0 0 O O O O O 0 O o0 O 0 O o0 0
Palpebral size o o0 0 0 W0 0 O 0 O 10 0 o 0 0 10 0 0 0 0 9
Exophthalmos 0 0o o 0 0 O 6 0 0 o0 0 0 0 0 0 0 0 0 0 0
Salivation o 6 0 6 0 06 0 06 0 06 o0 0 0 o o0 0 0 0 0 0
4) Death 6o o 0 o0 0 0 0 O O 0 0 O 0 O O O 0 0 0 O

A: Vehicle (0.5% CMC), B: DA-7101, 9 mg/kg, C: DA-7101, 90 mg/kg, D: DA-7101, 900 mg/kg, E: Haloperidol, 10 mg/kg. Number of

animals in each group is 10.
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NaQHZ A&l pH 70l 2 wiz}A] 383 NaOH2|
volumes ZAdte] FAIES A4Sk v ZE2
ranitidine 30 mg/ke® 737F oAt
SAIXzZ

EE AgATe FdAet TFRASEME AM-ER
vEPRSIEE. 2b #7ke] Aol chi-square?} student's L-test
2 v|aetgd o, 2y vlmsle] p<0.058 HE B4
R oz fo)ide] vk s,

CEEEEn

EFMAA O[x|ls At

ABEEA g S0 CHE AT

DA-71012 EE g3F7elr o|asiteln} o] Abalg-o
HAEA] 2tek(Table I). Haloperidobe A A5}, AR
4}, 2AphgEA s, AR ZIAATA ), AeskE So] BF

Table II. Effect of DA-7101 on hexobarbital-induced sleeping time
in mice

Crou Dose Onset Time Sleeping Time
P (mg/kg)  (min) (min)
Vehicle 0 198 £ 006 63.03 £ 692
DA-7101 9 1.96 £ 0.07 5508 £ 587
90 1.99 £ 0.08 58.42 1L 2.74
900 1.89 £0.05 108.99 £ 7.36+*
Chlorpromazine 20 1.87 = 0.08 176.85 £ 9.10%*

**indicates significant difference at p<0.01 level when compared
with vehicle groap.

Table III. Effect of DA-7101 on spontaneous activity in mice

Kim et al.

H%io).

Hexobarbital ==30]| Cfjst &2

DA-7101> 9 mg/kgd} 90 mg/kgell A o33ko] glglond,
900 mg/kg B-8FFol| A= hexobarbital -4 = A] 7o)
vehicle Foiel| Hlste fojHom ZriEgith. Chlor-
promazine<- hexobarbitatHfdt THA| 7R feH o8 F71
A ZH(Table 11). DA-71013 <FAWIZEQ) chlorpromazine
£ B PRl e 2] sl

AjeEso cist =

DA-71012 2E G837l APtk 25k WIg Mo
Z] ¢kt Chlorpromazine o2 Fof & 308, 14
7k, 2X7k8] A% vehicle Fodol| w]Ele] fe)HoF A}
whe-5eko] 7h4sbedvh(Table III).

HEURE

DA-71012 RE B8FFollA] vehicle Foil H]3}ed

Table IV. Effects of DA-7101 on pentetrazole-induced convul-
sions In mice

Incidence/8 animals

Group Dose (mg/kg) oL TE Death
Vehicle 0 &/8 3R 3/8
DA-7101 9 718 4/8 4/8
90 8/8 3/8 4/8
900 8/8 518 5/8

Lorazepam i 0/8% 0/8* 0/8%

CL: Clonic convulsion, TE : Tonic extension
*indicates significant difference al p<0.05 level when compared
with vehicle group.

Distance traveled (cm)

Time after

administration (hr) Vehicle DA-7101 (mg/kg) Chlorpromazine 6 mg/kg
0 9 90 900
0 5622 £ 451 4957 4 162 4541 = 828 4942 = 658 4324 £+ 646
0.5 3480 £ 547 4472 + 505 3992 £ 694 3819 & 555 978 + 183*
1 2285 & 430 3380 = 632 3038 = 600 2011 £ 592 391 = 84*
2 1313 £ 234 1397 £ 235 2234 -+ 535 1287 = 96 373 £ 62%
3 813 4 138 1316 + 275 1381 = 323 1460 £ 267 486 4 64

*Indicates significant difference at p<0.05 level when compared with vehicle group.

Table V. Effect of DA-7101 on body temperature in rats

T Body Temperature (°C)
ime after - :
administration (hr) Vehicle DA-7101(mg/kg) Chloropromazine
0 9 90 900 20 mg/kg
0 36.6 £ 0.1 36.9 £ 0.1 36.8 £ 0.1 36.6 £ 0.1 36.6 += 0.1
0.5 37.6 &= 0.1 373 £ 0.1% 372 £ 0.1%* 37.1 £ 0.1 37.0 £ 0.1
1 37.2 £ 0.1 371 £ 0% 37.2 £ 0.1%x 36.9 £ 0.1 364 £ 0.1
2 36.9 = 0.1 37.0 £ 0.1 369 £ 0.1 37.0 £ 0.1 355 & 0.2
3 36.9 &= 0.1 37.0 £ 0.1 37.2 £ 0.1% 37.0 = 0.0 35,1 £ 0.2

*and **indicate significant difference at p<0.05 and p<0.01 levels when compared with the body temperature at time O hr respectively.
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felzel BTG-S HelR sttt 22 Jorazepam
Fold o4l %%‘Eﬂ’i}%—:: vehd i} (Table V).

HaA| 20 cHet =3

A-2-& vehicleFHAT, DA-71012 FAT 2L %ﬂl'%’{»]
A k] F 308, 147kl dAlFl S Hel &
ZAERE Chlorpromazmc Fojo Fold 2, 34]7he]

Fo R w]sled] fo]zog A2 s}?ls}cﬁc}(Tqble V).

=4t writhing E&E

24 L writhingdH~2 DA-71018 593 ZE &
gF7ollA] vehicleFodT-oll B]3le] el AlelE o
A ko). Naproxen o932 vehicle FFoiz-ol] Bl&le]
#2]# 2] writhing3l=8] 4% B Gl (Table VI).

EFE AE

DA-71012 5-E %EL?LOHH 2 uke-8- Bolr}. Chlor-
promazine T3S 25 o]fof] Holz|= oRIHRS-E- Ho)
= NAEE B2 5 992, vehicle Fofiel v]EH
—n-—']’ch ZA3}te]gie}(Table VII).
Hel 3 al8==0ff D|X|= YE

GFEFIAE] FF4E 16.7 breaths/min, FAAYS 1327
mmHgE Vehfsdel. DA-71012 900 mg/kg Fof 2olAl=
Fo & MAME] dofo] sk Fof 3417kl ¢F 50
mmHg?| HFdske| 7eE e ATk Fg. 1), A
4 S E5E fojHl WEy) WelA] st ol w]A]
A o918 w2 8RO, 90 mgkgelMe HY, AR
2 gl fe]FQl WS HolA| dsiehE] e}l #|AA)).
HEMI|0 ojxlz dE

71" HMEsE chet &E

Table VI. Effect of DA-7101 on writhing syndrome induced by
acetic acid in mice

Group Dose (mg/kg) No. of writhings
Vehicle 0 142 £ 29
DA-7101 9 178 £ 24
90 13.8 £ 2.7
900 176 £ 2.1
Naproxen 50 6.8 = 2.0%

*ndicates significant difference at p<0.05 level when compared
with vehicle group.

Table V1I. Effect of DA-7101 on rotarod test in mice

Time after Incidence ol positive responses

administration ~ Vehicle DA-7101 (mg/kg) Chlorpromazine

(hr) 0 9 90 900  10mgkg
0.5 011 012 o/12 0113 9/13%
1 011 0/12 012 O/13 11/13%
2 ol 012 012 013 8/13
3 o1l 012 012 043 713

*indicates significant difference at p<0.05 level when compared
with vehicle group.

Acetylcholine2 107 Me] FEoA] 733t $Euke-S
RBelukd, DA-71012 106, 105, 104 g/ml¥] ¥%olA] o}

Vehicle

220mmHg

Om“gT_ T T__ T_ #

0 1 2hr 3hr

DA-7101 900 mg/kg

200 mmie

0 mmHg T B

Ohr

Fig. 1. Effect of DA-7101 on blood pressure in anesthetized
cats.

DA-7101 (g/ml)
10% 1 (?5 13_, Acetylcholine  washing

— 107 M I mm
1 min

Fig. 2. Effect of DA-7101 on isolaled guinea pig ileum.

beats/min

250

Atrium
200
Sinus rare (beats/mm)
150
10* 10° w ¢ 100
5 min Isoproterenal | min

DA-7101 (g/ml)
104 M

Papillary muscle

1‘_“ ? T ? 500 mg
i 10 10
Isoproterenol ]
. mn
DA-7101 (g/ml) § min 10* ™

Fig. 3. Effects of DA-7101 on the contration of the isolated
atrium and papillary muscle of guinea pigs.
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Table IX. Effect of DA-7101 on intestinal propulsion in mice

Percentage {raversed

Group Dose (mg/kg) by charcoal (%)
Vehicle 0 477 £ 54
DA-7101 9 464 £ 4.7
90 50.8 = 2.3
900 51.8 £ 2.7

Atropine 10 30.1 £ 3.4*

*indicates significant difference at p<0.05 level when compared
with vehicle group.

Table X. Effects of DA-7101 on gastric secretion in pylorus-
ligated rats

) Dose Total acidity
Group (mg/ke) Volume pH (mEg/L)
Vehicle 0 90 %12 1.3 £ 00 116.6 = 6.9

DA-7101 9 102X07 1.3 £00 1203 £ 4.0
90 102 08 1.3 = 00 1106 £ 30

900 100 L= 08 31X 05% 419+ 67

Ramtidine 30 53 £ 1.3* 159 + Q.1% 71.6 £ 0.8%*

*and **indicate significant difference at p<(1.05 and p<0.01 levels
when compared with vehicle group respectively.

Table VIIL Effects of DA-7101 on urinary volume and electrolyte in rats

Urinary Electrolyte Excretion (LEq/100 g)

Group Dose (mg/kg) Urinary volume (ml) Nt < T
Vehicle 0 27 £ 0.6 109.8 = 30.9 1532 = 134 1144 £ 219
DA-7101 9 24 =01 80.8 = 11.] 1238 = 11.8 98.0 £ 4.1
920 3002 122.1 = 19.8 186.9 £ 3.6 1324 =+ 13.8
900 1.6 +£02 793 £ 2538 2219 = 44.0 1904 + 513
Furosemide 15 10.7 £ 1.0%* 624.8 £ 5].1%* 663.2 & 137 4% 676.8 £ 59.2%*

**indicates significant difference at p<0.01 level when compared with vehicle group.

T2 odgg A o Fig. 2).

7= HEMd W S50 oSt &2

DA-7101-2 106, 10, 104g/mle] F=eid BF 4]
ul whEee} A fEE] 56 oJge TR sk
o1}, jsoproterenolE 103M2] geli] whEe} 4=22¥
< 25 M Fg. 3).

S 9 MelE uiMoll nixl= W&

DA-7101 FoiFE BE Sl A waF ol wid o]
Foll Zel7b glglevt, furosemideTei T2 X3 H w|A
o2&k T vehicle Foi ol vlsled F-4%0A S7lslA
“H(Table VIII).

237 [AHol 0Kl dg

ErEs0 et =g

DA-71012 ZE -48k7o|A charcoal -5l gt =
o] glgdert, atropineFed ol glelAlE chalcoal 55
o] A= =H(Table IX).

Qo 2H[of O[X[= &k

DA-7101-& 9 mg/keZ 90 mg/kg FolgolA= ofsko]
$%9-2t, 900 mg/kg Foddel A= vehicleFod ol ®]31ed
+912 4 pHe Fhel FAPES A EE ep v
Ravitdine Foi7-2 ]2l HelaF 244, pH F7} 9 %
AR 2342 e T (Table X).

a #

ofy

DA-71012 dukEat 5 1% i), Apke-g 34

2, AL, LAY FolA 57E FE8-g HolA]
%2 How Wol FRA7A ) NF J3Fe A gk
A7+ el T2v} hexobarbital FFETHEAIES] AF-F 900
mg/kes] TEHTA pHAZE] F7HE #ES 7 )4
4], o] cefatrizine® Php-oof] E7FEAlsl S AlzE
o] ErlEldl= B T (Matsuzaki % 1976)2 v]So] B o,
DA-7101 B35 cefatrizinedl] 71918 22 Azbgld)
HAA 2ol B3 AFAINE DA-7101 Fol ¥ ohle}
0.5% CMC FHZoM= AR Ades & & U
o}, o]zjgl A= AAHAA oA Felgd = glglen,
T S9lE AMgg oR= £3 E I (Nishimori § 1983)e]]
M= Zeld 4 9)gieh. Zel Al Abee] AEe 1A
of sl HE wl gl Algs) Al gk ke s
7hHe] Ak A SREEE AR Y o] &
of, Aubp 28|y EF SAAYEE AAg Ax) 57)g
FBRE- Holx] ¢lgicth. wRE 3i%ke]of] DA-7101& 900 mg/
kgd] I8eoE FoAYS Aol A& HhtelE
Z& 4 glydoh DA-7101% CFTEF CVAS] 2:1 w]#H ¢
EH|o]w}. Cefatrizing 319Feloll 28 me/kgZ7}A] A WA}
PYL AFdE Yol oFdke] glitMatsuzaki £ 1976)
= ®B7h gle ¥bE,) clavalanic acid: A%Fe)el 600
mg/kgS ATFolE 74 3A)7E o)A} X]&Aow Hete]
Zysleteivl ¥ I(Nishimori 5 1983)% ©]¥o] & of,
DA-7101 43 FoiA2] P7lsle clavulanic acidell
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