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Abstract— The general pharmacological effects of DWQ-013, a new synthetic quinolone antibacterial
agent, were examined on the central nervous system in experimentral animals and the following
results were obtained. Drug interaction of DWQ-013 with theophylline, fenbufen and nonsteroidal
antiinflammatory drugs was also examined. DWQ-013 decreased touch escape effect on the general
behavior and decreased body temperature at a concentration of 1000 mg/kg in mice. But DWQ 013
had no effect on the locomotor activity, rotarod perfomance and traction test in mice. Furthermore,
DWQ-013 increased pentobarbital-induced sleeping time and affected the onset time in acetic
acid-induced writhing test in mice. DWQ-013 reduced onset time and death time on strychnine-
induced convulsions and death time on pentylenetetrazole-induced convulsions at a concentration
of 1000 mg/kg in mice. But, the drug had no effect on the electroshock. DWQ-013 did not interact
with fenbufen and any other NSAIDs but it did interact with theophylline. From these results, it
could be suggested that DWQ-013 had less pharmacological effect than other quinolones on the

central nervous system.
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Fig. 1—Chemical Structure of DWQ-013
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Table I1—Behavioral check of DWQ-013 in mouse

Mouse HatH|20]| o[xl= F&— 7 mouses
13 107}l £ ste] A @EA 75 158 el 7]
ZA LS £33, F49F 05 1, 2,4
oA AFLALAE o] 43l AL &
A 2 EA 2 chlorpromazine 2.2 s}gich.

Fenbufenz}2| o2 A& X — 7 moused 17
100}z 2 3led A3 3o} 1847 51k B A A7) %,
Fenbufen, 200 mg/kg 2 500 mg/kg-& 737 F43t
202 Foll AlPLES AT Bt A wd e
e 2 29 FoAF 642071 BAstaL AApel
el A= 24217 742 Ao

NSAIDs2te| S4EMEEHE -7 moused 1T
10vl8] &2 slo] 8F <] NSAIDeFEFo 208 7%

Test

Dose . 100 mg/kg

Dose . 1000 mg/kg

Description CPFX

DWQ-013 CPFX DWQ-013

05 1 2 4hbr

05 1

2 4hr 05 1 2 4hr 05 1 2 4hr

Motor
Activity

Locomotor activity
Transfer arousal
Touch escape

+4 45 15 {56

11 12 1

{5

1 i1

14 15 15

Body tone
Grip strength

Body tone

11 41
i1 11

11
{1

11
V1

12
11

Pelvic elevation
Body position

Posture

Lower CNS Startle response

Excitation Tail elevation
Twitches
Tremor
Convulsion

Reflex Pinna

Cornea

Pain

Writhing reflex

Autonomic
Propile

Pupil size
Palpebral closure
Exophthalmos
Lacrimation
Salivation
Piloerection
Hypothermia
Skin color
Respiration

t1 111111

t1

Mortality 0/5

0/5

0/5 0/5

{ : inhibition, 1: enhancement

Each value represents the positive number of animals.
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Table T1—Effect of DWQ-013 on pentobarbital-induced sleeping time in mice

Drug Dose N Sleeping Lag Sleeping Time
(mg/kg, P.O.) Mean+ SE (min) Mean* S.E (min)
Control 0 10 2.12+0.11 1842+ 133
NFLX 100 10 2.13%0.17 37.25+ 5.03**
CPFX 100 10 1.79+ 0.07* 41.17+ 4.95**
CPFX 1000 10 1.86% 0.10 31.93+ 3.88*%*
DWQ-013 100 10 2.12+0.12 3447+ 4.12%*
DWQ-013 1000 10 2.04%0.14 38,56+ 4.71**

Significantly different from the control group: *P<0.05, **P<0.01
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Table III—Effect of DWQ-013 on acetic acid-induced writhing syndrome in mice

Dose N Writhing lag Writhing syndrome
. Drug .
(mg/kg, P.O.) Mean+ SE. (min) _Meanzx S.E. (No/15 min)
Control 0 10 272+ 0.14 42.00+ 1.07
CPFX 100 10 3.27+0.15* 4450+ 341
CPFX 1000 10 320+ 0.19 3878+ 4,97
DWQ-013 100 10 331+ 0.22* 3863+ 3.75
DWQ-013 1000 10 3.60+ 0.18** 43.30+ 3.29
ASP 600 10 8.86% 0.82*** 19.77+ 4.16**

Significantly different from the control group: *P<0.05, **P<0.01, ***P<0.001 ASP: Acetylsalicylic acid.

Table IV —Effect of DWQ-013 on the strychnine-induced convulsion and death in mice

Dose  Route Onset T.E Death
Drug of Latency Latency Latency
(mg/kg) admin. (sec) (sec) (sec)
Control P.O. 197.1+ 7.82 234.6+12.8 3429+21.1
CPFX 100 PO 196.1+ 9.42 2384+ 14.6 302.9+26.8
CPFX 1000 P.O. 196.5+10.02 2492+ 186 366.9+35.0
DWQ-013 100  PO. 1953+ 7.96 262.0+19.5 319.7+17.4
DWQ-013 1000  P.O. 168.1+ 4.45** 204.8+ 9.2 268.1+ 19.5**
Phenobarbital 30 P.O. 361.2+19.30*** 5106+ 21.5** 1261.3+ 26.8***

T.E: Tonic extensive convulsion

Latency: Latent time from strychnine injection (Mean+S.E.)
Significantly different from the control group: **P<0.01, ***P<0.001

Table V—Influence of DWQ-013 on pentylenetetrazol induced convulsions and death in mice

Dose N Convulsions Death

Drug (mg/kg, P.O.) - - - -
Incidence(%)  Latency(min)  Incidence(%)  Latency(min)

Control 0 10 100 388+ 14° 100 157.3x 7.0

CPFX 100 10 100 405+ 22 100 159.6+ 8.7

CPFX 1000 10 100 402+ 1.6 100 129.3+ 13.8

DWQ-013 100 10 100 402+ 13 100 1356+ 9.7
DWQ-013 1000 10 100 381+ 21 100 882+ 11.4%+*

Phenobarbital 100 10 0 — 0 -

Latency: Latent time from pentylenetetrazole injection

Significantly different from the control group: ***P<0.001

: meant standard error

o] onset ¥ Ab A)7bHo) A= ciprofloxacin 100
mg/kg, 1000 mg/kg ¥ DWQ-013 100 mg/kg®] 4-F
e S - 4 ¢gigl o), DWQ-013 10
00 mg/kgoll e $-2AAAP<001) FHAHLSS
& ANy Ay g ehdA dsi. 9
phenobarbital, 30 mg/kgell4= 3 A= AAE
it

o2 Z{& (Pentylenetetrazole-induced)— Table V

|49} o] pentylenetrazoleZ f#Al7] 3 A&
Aol A#e] onsetell & ciprofloxacin  Z
DWQ-013¢ 4= 338 1A = s, AFA17E

o} th3ted A& DWQ-013, 1000 mg/kgoll At §-2143

AE P<O.0DAME A7} 3] 345 Jepdigl e,
Uz ciprofloxacin 2 DWQ-013, 100 mg/kge] 4
Foll e Fo4S dAY ¢ ). I pheno-
barbital, 100 mg/kgell A= & #A¥ &3E Jelsgl
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Table VI—Effect of DWQ-013 on normal body temperature(C) in mice
Drug Dose 0 hr 0.5 hr 1hr 2 hr 4 hr 6 hr 8 hr
mg/kg

Control 0  3830+0.11° 37.13+0.24 3733027 3709034 37.23+0.26 36.88+0.16 37.59+ (20
NFLX 100 3810+ 0.11 37.26+0.12 36864+ (14 36.72+0.10 36.73+0.13 36.84+0.22 37.37+0.23
NFLX 500  37.85+0.14 36.80+0.11 36.84+0.12 3692+0.12 3666+ 0.10 36.85+0.19 37.05+ 0.21
NFLX 1000 37.95+0.12 36731 0.11 36941012 3694+ 012 36.78+0.11 3694+ 0.19 37.04%0.15
DWQ-013 100 38.40+0.09 37.19+0.14 37.31+0.16 37.03%0.14 37.02+0.20 37.08+0.15 37.60+0.19
DWQ-013 500 3821+0.11 3741+0.17 3746+0.13 37.29+0.15 36.90+0.11 37.04+0.15 37.47+0.14
DWQ-013 1000 3791+0.16 37.34+0.18 37.22+0.21 36.83+0.14 36.88+0.13 36.71+0.15 3653+ 018"
CPZ 10 3784+0.16 3448+ 023" PEALOZ*  2BE020 DO Q6™ 00+ 008 3310+ 029+

Significantly different from the control group: ***P<0.001

Each value represents Mean+S.E.
CPZ: chlorpromazine

o}
HZ FH-DWQ-0132 3 A= E3-2 el
@okom wm Wz EAZ A143 ciprofloxacin,
norfloxacin, enoxacin % sparfloxacino| A& 743
EHE veERR] gtk aEh d2EAE A4E
phenobarbital, 100 mg/kg+ 100%2] 3AHEAHE
e ik

Mouse &AM 20i] o|X|= & —NFLX, 100, 500
7 1000 mg/kg % DWQ-013, 100 2 500 mg/kgoll A}
ol gk Aol Mg dov]x) ekgkort DWQ-013,
1000 mg/kge] 8ol M= 2ol vlsted {9431
AA s Jehliglon wadz oFE2 A4
chlorpromazine, 10 mg/kgol| A& 30822-¢] 8x|7}7}

Table VII—Interaction of quinolones and fenbufen, 200
mg/kg, for convulsion inducing effect in
mice

Fenbufen Dose
200 mg/kg,P.O. mg/kgP.0. Convulsion Motality
+Quinolone

A FoAslE AT AL AsE veldign
(Table VI).

Fenbufenzfe| 2k= 4% Z}E —Fenbufen, 200
mg/kge} DWQ-013-8- £33+ oi2] quinolone#| 3
A 22| FE AT LS 7 ESG =], Table VII
o Ae} zre] EnoxacinollA= FoIF 5ol A e
Alarete] Bat 265 ulel] A Fo] FEo] ARE o
LeFom A A2 SEUd AbEslsit). Norflo-
xacin, 100 mg/kg % 1000 mg/kgel| A= 255 4] 5-
B Zedo] AlztE] o] 6] 7H71X] A FoFol| 4] & o]
]9 00, Apkgo A 100 mg/kg 2 1000 mg/
kgoll Al 100%2] Ab-g-& vebllch g, ciprof-
loxacin®] & % Abggol Al 100 mg/kg % 1000
mg/kgoll A 22 40%, 70%2] HE&-g veplsich
DWQ-013, 100 mg/kg ¥ 1000 mg/kg oI F-ol| 4] 7

Table VIII—-Interaction of quinolones and fenbufen,
500 mg/kg, for convulsion inducing effect

Norfloxacin 100 10/10° 10/10
Norfloxacin 1000 10/10 10/10
Ciprofloxacin 100 4/10 4/10
Ciprofloxacin 1000 7/10 7/10
Enoxacin 100 10/10 10/10
Enoxacin 1000 10/10 10/10
DWQ-013 100 0/10 0/10
DWQ-013 1000 0/10 0/10

in mice
Fenbufen, Dose
500 mg/kg, P.O. mg/kg, P.O. Convulsion Motality
+ Quinolone
Ciprofloxacin 100 7/10? 7/10
Ciprofloxacin 500 10/10 10/10
Sparfloxacin 100 0/10 0/10
Sparfloxacin 500 0/10 0/10
DWQ-013 100 0/10 0/10
DWQ-013 500 0/10 0/10

Fenbufen was administered in 20 minutes before each
quinolones treatment.

a,

: score of positive/tested.
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Fenbufen was administered in 20 minutes before each
quinolones treatment.

a

: score of positive/tested.
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Table IX—Interaction of DWQ-013 and NSAIDS for convulsion inducing effect in mice

Dose DWQ-013, 100 mg/kg DWQ-013, 1000 mg/kg

NSAIDS mg/kg,P.0. Convulsion Death Convulsion Death
Ketoprofen 200 0/10° 1/10 0/10 0/10
Flufenamic acid 200 0/10 0/10 0/10 0/10
Naproxen 200 0/10 0/10 0/10 0/10
Sulindac 200 0/10 0/10 0/10 0/10
Diclofenac 200 0/10 0/10 0/10 0/10
Mefenamic acid 200 0/10 0/10 0/10 0/10
Piroxicam 200 0/10 0/10 0/10 0/10
Indomethacin 100 0/10 1/10 0/10 1/10

Anti-inflammatory drugs were administered in 20 minutes before DWQ-013 treatment.

a

: score of positive/tested.

9 AbabgEo)] ¢igdch =31, Table VIIIo| A9} 7
o] fenbufen, 500 mg/kge] 4-afllA= DWQ-0135}
sparfloxacin, 100 mg/kg X 500 mg/kgeilx] & 2
Appe) whge] 244174744 vheRtA] ok sl et,
ciprofloxacin®] & 9 Alh&-& 100 mg/kg 2 500
mg/kgoll A ZHz}F 70%, 100%<) 1382 el oot

NSAIDs2te] fEME =R - NSAIDFE-(ketop-
rofen, flufenamic acid, naproxen, sulindac, diclofe-
nac, mefenamic acid, piroxicam % indomethacin)
8%3 DWQ-013%}e] <EAEa4-2 e,
DWQ-013, 100 % 1000 mg/kgell #]+= NSAIDs2} <f
32402 Q3 AHg do|A ggted, Al
Hgof| 9loJ A& ketoprofen, 200 mg/kge] S-akoll A
DWQ-013, 100 mg/kg7} 10%, indonmethacin 200
mg/kg?] &2kl 4] DWQ-013, 100 ¥ 1000 mg/kg”}
Z+z} 10%2] 2d8-& el sickTable IX).

TheophyllineZ}2| 2}Z4% &g — Theophylline,
280 mg/kgete] EAIAIE-L HHALH G gloA
DWQ 013, ciprofloxacin, norfloxacin, ofloxacin %
sparfloxacin Z}Z}ell oisled 46.2, 58.3, 83.3, 100,
66.7%2] HAE& vehlom Abgel glolxe
7t 462, 66.7, 83.3, 100, 83.3% 24 DWQ-0130]
7V e 1EES el dtiTable X).

U
FAEE 72 EALL 239 79) X WA A 2>

HAEAD7E =4 AT A4 3322 DWQ-
0139 F5AAA vlAle d&E HE3A o

Table X—Interaction of quinolones and theophylline,
280 mg/kg, for convulsion inducing effect in

mice (P.O.)
Drug N  Dose Convulsion Motality
(mg/kg)
Ciprofloxacin 12 1,600 7/12* 8/12
Norfloxacin 12 1,600 10/12 i0/12
Ofloxacin 12 1,600 12/12 12/12
Sparfloxacin 12 1,600 8/12 10/12
DWQ-013 13 1,600 6/13 6/13

Quinolone was administered orally in 5 min after the
oral administration of 280 mg/kg of theophylline.
2: score of positive/tested.

wrzAl B3 §-Eojx2] CNS #dd 3h5-9] fgol A
DWQ-013, 100 mg/kg?] &3 % 1000 mg/kgs] &
gl Az A Fa ¥ B AL 2
ol FAE 1~2fllA #&E 4 UKL, ciprof-
loxacindl & f-AHE dAHE Jelligl o A58
Eql AP -5l Wi 2, 2 5o g A,
JArAge AXE & A §94 de AHAE
Vel Rl E3heich g8, DWQ-013¢) 4] touch es-
cape @49 A3E A #27|7HE4r 100 mg/kg ¥
1000 mg/kg?} 7}7te] fafol A 4~5 €& FA3L 5
glgd=u] o] AR ciprofloxacind| A& WAx &
3lgich. =31, pentobarbital ¢ F74Ebge o’
o3 8ke] A E A& DWQ 013 2 ciprofloxacin®] 7}
S5 F4 sle 79 dFEAE Y
919l o] barbiturate A5 2FEo] HukAl
FF3AAY ARG E At FH S5 &
3l31, DWQ-0130] 23 CNS9| o)A 2t-g-ol #elsle,
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FH A7k AAS doFta A HojxH, o]
enoxacin,* fleroxacin,”® ofloxacin'®® % lomefloxa-
cin' 2o} | $-2-2] quinolone A| A | A WAL
TEd @Al AL v Qe
DWQ-013, 1000 mg/kg®} &-3FalA Fo3 A9
AsAAE Jehisich & AE 2hge HEdd 9
oJME E A L AAAHE BF s, st-
rychnine &2 44171 7d=do| oisled DWQ-013,
1000 mg/kg?] &3l A 243 A onset F Ab
A17FS W& A17] 3, pentylentetrazole % 7o
3tod 3= DWQ-013, 1000 mg/kgol| A%k $-2) A4 3]
Al AR B35S QA" 5 g1l o] AARL,
GABA-benzodiazepine  receptor  complexel] 4]
GABA receptord] &JA| & Qlsle] 7te] G o}
Fol dohd FREAe] Asztge) Avjel AlgE
oJzle}l. et ECTel 9% 733924 APele
DWQ 013, ciprofloxacin, enoxacin, norfloxacin %
sparfloxacinel| 4] &3 2-8-& |A3RAE= Z344
o}, 23 o)9} A gl akg o 2 fenbufen}e)
oFE A% Agg Al Egdel, Aatel A e} zte)
fenbufen, 200 mg/kge] 4o 4 enoxacin, norflo-
xacin ¥ ciprofloxacinef A= 2} 48 2% 7o)
=gl 2% Abbsigich Aeud Azbde
E+& enoxacin®] E-3 5804 258 Alole] BFE A
2 o] F4tEg) 1 norfloxacin®) thA A4 Yeldw
ciprofloxacin®] 1417} 30874 e vehpr] A zkst
o] 100 mg/kg 2 1000 mg/kgel A 742} 40 % 70%¢)
738 8-S ehigith

g4, fenbufen, 500 mg/kge] Lol Ae Wy
o] x5z} ¢Fe Ao = 4Rl sparfloxacin 2 fe-
nbufen, 200 mg/kgol| X & e] =%l ciproflo-
xacin®} H]iw3l7] ¢3ted fenbufen?] £3S 500
mg/kg®. 28 v AF3te] Bfr) AP A, spa-
rfloxacine 3?0 o9} 7o) 100 mg/kg R 500
mg/kge] S84 A fdk A9E JeplA] st
o F 480 Fol3t DWQ-013914 % 100 mg/
kg ¥ 500 mg/kgell M HH 2 &5 Jehllx) o
gto}, ciprofloxacin, 100 mg/kg ¥ 500 mg/kgol| A
= 74770 9 100%2) AE $4 398 el
2282 DWQ-0132 fenbufen®] oFEA 5 2hg.0 2
A A A e A2 A4, fen-
bufen 9]} 852] NSAIDs &3 7715 Ao A%
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DWQ-013& o] 5 NSAIDs 9} oFEAL S 2180 2 913
ZA# e ge ez A7Eoh =3 theo-
phylline o] o}EAtE =g g <l AH {4
#8218 o] A= DWQ-013-2 ciprofloxacin, enoxacin,
norfloxacin ¥ sparfloxacindl) B}3}le} & 7=
Y Abhg-S depd Zle® Bol 7|Ee] quino-
lone7l 3AEA ol v]3}e] theophyllinex}2] kg4t
TAEE e o A

o] 2] AR w|Fo] DWQ-013E F34173A4 ol
Eo)3t 3 30] Gl HoE A=, quinoloner] 2}
A9 3ahgo2 de] 4eizl NSAIDs <} A
32+4 9 theophyllines}8} A3 aH4-% he 7o
Atz "o},
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