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Abstract — CJ-50002 is an oral vaccine against V. vulnificus infection composed of whole cell lysate of V.
vulnificus. The general pharmacological properties of CJ-50002 were evaluated in various animals and in vitro

" system. CJ-50002 at oral doses of 0.2, 2 and 20 mg/kg had no effect on general behavior in mice, chemo-
and electro-convulsions in mice, writhing syndrome induced by acetic acid in mice, body temperature in rats,
charcoal meal propulsion in mice and urine and electrolytes excretion in rats. However, oral administration of
CJ-50002 at dose of 20 mg/kg prolonged the hexobarbital-inuced sleeping inducing time in mice. In
anesthetized dogs, CJ-50002 showed no effect on blood pressure, heart rate and ECG but decreased the
respiratory rate and femoral blood flow at dose of 20 mg/kg. p.o. CJ-50002 had no effect on the contractile
response of the isolated guinea pig ileum to various spasmogen at concentrations of 0.2, 2 and 20 pg/ml,
respectively. Since these pharmacological effects of CJ-50002 were observed at dose much greater than those
in clinical use (approximately 0.16 mg/kg, p.o.), it is likely that this vaccine may be relatively free of
undesirable effects in clinical practice.
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brio vulniﬁcusﬁq Zhedol o] A% (Kelly, 1982) &<
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o218t V. vulnificus 73l &g HHEZ AuhL A3 A
T4 WAl o ® AAA A ALsl CI-50002%= V. vulni-
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HEAY Fojgape At oy dabFoiRE(10
mg/man, 0.16 mgkg) ZHekste], AHEE A= dddad
Folgko] 1208 (20 mg/kg)Z &2k tgich

of Aol =EA & A-23%F atropine sulfate(Sigma Chemical
Co., St. Louis, MO, USA)¢} chlorpromazine - HCI(Sigma
Chemical Co., St. Louis, MO, USAY2- FAh& FF5el] =
A Alg3tel 2, indomethacin(Sigma Chemical Co., St.
Louis, MO, USA)2 0.5 M NaHCO,*ll =43, pentobar-
bital sodium(g+ A<, g+=2)7} furosemide(qHE <5, )
L gy 8] AEL FAL SRR FAde] AM-EE
o}, A EA 0] Eof A= vk AollE 10 mikg, H=cll=
5mlkg 223 Aelle 1mlkge] &=k 2 b7t sondes}
Forley tube & 0]-8-3}o] 7HA| 7 5o 3k}
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AREL AL L5 2313C, 5 50:10%, 3
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Hartley A} 7111 2}-& A58 5-2@=)0A Tdste A5
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Falsted AReSlg) RE AWETE AT 159 014
8] £8717h AR Fol A FET AHEEHATh
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ICRA vhes($A4, 658, 30~35 g)5 T 10 ==
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Hexobarbital 00| 0|X]= gt
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AFgshse}. Vehicle w= CJ-50002 0.2, 2, 20 mgkg ¥
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Eoysla 305 Zo hexobarbital(TCI, Tokyo, Japan) 70
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USA) 100 mgkgs E7h) Zxlska 7A@ 744
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ARS-E}edr). Vehicle T CJ-50002F 0.2, 2, 20 mg/kg 2
indomethacin 20 mg/kgg sondeE o]-23to] A-7FI3)a

B %ol 0.6% acetic acid(Merck, Darmstadt, Germany)=
0 1 ml/lO g BWA 27h) S2bs1gc). Acetic acid 5o 10

FHE 105 EoF Ao e writhing 342 St}

X{IEOH 0lxl= %’J

SDA] A=(EA, , 170~200 g)5 T 8 =lel¥ A}
284t} Vehicle =x CJ 500022 0.2, 2, 20 mgkg 2
chlorpromazine - HCl 20 mg/kg-2 sondeZ o]8-3t>f 731
=odstam 3038, 1, 2 B 447 ol digital pyrometer(PM
20700, Thermolyne, Dubuque, IA, USA)E Alg-3te] A2
=2 2459
SE - =g Hof CHEt =E

BeagleZ (34, 8~10 kg) 9v12] 5 AR4-3ld et vk = &
Z3]7)wl o 2 pentobarbital sodium(40 mg/kg)E Eojgke
24 freste] T8 = A G mgkgh)2 FA5H e 2
ole. zZ =] catheterZ 445} blood pressure
transducer(P23XL Grass, Quincy, MA, USA)YE 143l &
A5, Aukp= ¥ole] Wul2 tachograph(7P44D, Grass,
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Quincy, MA, USA)e) edds}e] S stsich. vjs) YRake
22 t)E]E = electro magnetic blood flow transducer
(MT4020, Micron Medical, Losangeles, USAYS A3}
A28 FA(RC2000, Micron Medical, Losangeles, USA)Z
#39Eeh AAEE Al 1450 99 7)1 F3kae). 44,
At ¥R o A== 25 polygraph(Polygraph
7H, Grass, Quincy, MA, USAYE ¢]-£3}o] 7|=23lgic). 5
e 79 $AUE g0ee Basel Sk
"7} ok E F vehicle, CJ-50002 2 mg/kg, 20 mg/kgS
Foley catheter (22F)2 o|-§:31o] 7HA) AFFof 8w 10%,
20%, 30%, 60%, 1208 A0 912] B35 S,
2FI|H M O|X= HEEBTSS0l s &)

18417k 04} A A 7] ICRA] ¥F9-2 (84, 6528, 26-31
gy F% 10 te]d Al4-sleith. Vehicle, CI-500022 0.2,
2, 20 mg/kg 2 atropive sulfate 20 mg/kg2 sonde & ©]-4-3}
o] FEAELT 308 F o] 10% arabia gumol &%) 5%
0.1 ml¥ AFFsl¢dch Charcoal 5
o 152 o A H“_j-i ahaF B APA 7 T AR
< ﬁ%ﬂ‘ﬂ Ao 1217”' 71 A H-ellA & =Bt7hA] 2] Ze)e} ch-
arcoale| ¢ =3k A&l = %233}0-] TEE(%)S 2R sl
T Y MslE CHA O|Xl= Hekee & MaiE HiAoll
CHst =)

SDA A= (24, 553, 170~200 g)E F= 8 vle]A A}
L5l o}, Vehlclc, CJ-500028 0.2, 2, 20mgke =
furosernidc 20 mg/kge| Fod-guko g AT T
ARl AsE 25 ml/kg’ii, AT}, FEL dwe
A o)l B S £k ANT F e
& EA3ly, =% AN, K, C)2 Asja 247)
(644 Analyzer, Ciba Corning, Medficld, USAYE o]-&-5}o]
A skeic).

BEZ0 0|X|= HEH(Guinea pigQ| HES|E $=0] O
= Heh

A F 300~350 g2 -4 HartleyA| guinea pigs AHE-al4]
t}. 24217 4] A7) guinea pigZ W 5]A A7 & A
& xZ3E}*] organ bath(Tyrode?y, 20 ml, 32°C, 95% O, and
5% CO,, 1g 3Pl #5elahn). R &2 isotonic
transducer(FT03, Grass, Quincy, MA, USA)2| H|z]s}e]
polygraph(Polygraph 7H, Grass, Quincy, MA, USAYE o]-&
sto] ZAsteict. 3)zke] @43 organ bath Wof| ¢2-f4

Z# el acetylcholine(Sigma Chemical Co., St. Louis, MO,
USA, 1x107 M), histamine(Sigma Chemical Co., St. Louis,
MO, USA, 1x10°M) % BaCl,(Sigma Chemical Co., St.
Louis, MO, USA, 1x 10° MyE 2z} &.8510] 3|3ho] 2)
FEIEe gl &, FH 3~5 o @ vehicle 2 wlE] CJ-
500027} 0.2, 2, 20 pg/mle] EFEHEE 7E-o]z] medium
g AAE vl 2087 M ThE A 450 T

activated charcoal@—

AL oA AL H A Sl W F58-8 7381
7““§1“1‘4 T35 “171“ A3r& 7 23}sirt. BaClel] 2
g &2 AL S5y 2elste ARgEct
SH
RE data’= mean+SDZ Jehligl o dzdw) =T
2 ANOVA % Dunnett's t-test= 7] Z8}o] p<0.059] A% &
Algkd frojAdel sl AR wAste et A i =
%—- A A D EErE Bste o AR frelA
-£ Fisher's exact testel] 9]3}e] p<0.05 +=ellA] FZF3l ).

HEdn

Bl E0| 0|Xl= HEk

CJ-50002 @ vehicleS Fod5) 308, 605, 120%, 240
T2 2447 Aol et S48 Irwin A %"&‘:“
(Irwin, 1968)e]] F3le] IA[H, 7%, 54, $55%, &
TYHRA, TEAAE, AL 8 AR AF Sl tﬂﬁ}
o #F A7, Bojdlt AF 2 4] HskE: AL 4+ ¢
%k
SEMAA O ChEt =HE

Hexobarbital =040]| 0|X|= &=t

CJ-50002% 02 ¥ 2mgkpge] $302 Foij} F
vehicle2 Foigl 3 u]wsle] v}-9-~of glojx] hexobar-
bitale]] 2|8} +A-F-E=A 7k AT glelA] F2ld ol
£ Aol & HolA| gkttt 20 mgkge] §¥0 2 FAIL T
£ FRFEAZF] oA A (p<0.05) A= ot
WAL zpel7d gl 9, kAR EAE chlopro-
mazine - HCI (10 mg/ke)s FoJ 3k FollA & F2JAl sl
(0<0.05) 274 Zko] =) SIEK Table I).

SR

a. Pentetrazol - 7 & of] v]x]= o3k

CI-500028 02, 2, 20 mgkge} S0 2 R £
vehicle-2 F¢igl =} v]nsle] pentetrazolel] &3 FLid
Azl dste] 204 ols FHAHAAE HolA| wste

1°|‘

Table I. Effect of CJ-50002 on hexobarbital inducecd sleep-
ing in ICR mice

Dose Sleeping Sleeping time

Trealment (mg/ke, _md:lcmg (se0)

po) time® (sec)
Vehicle - 23204512 757.1+423.51
CJ-50002 0.2 2259+53.1 860.71678.8

2 31231407 1117.91961.2
20 352.1%£98.1* 758.518584
Chlorpromazine - HCI 10 195.1£64.1 6942.6+£2762.1*

*Significantly different from vehicle treated group (p<0.05).
“Sleeping was induced by hexobarbital (70 mg/kg, ip).
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Table II. Effect of CI-50002 on pentetrazol-inducecd convul-
sion in ICR mice

Table IV. Effect of CJ-50002 on MES-inducecd convulsion in
ICR mice

Dose No. of incidence” Treatment Dose No. of incidence”
Treatment (mg/kg, Clonic Tonic Death (mg/kg, Clonic Tonic  Death
po) seizure seizure po) seizure seizure
Vehicle - 10/10 9/10 9/10 Vehicle - 9/10 10/10 1/10
CI-50002 0.2 10/10 10/10 7/10 CI-50002 0.2 9/9 9/9 0/9
2 10/10 9/10 6/10 2 9/9 9/9 0/9
20 10/10 8/10 3/10 20 9/9 9/9 0/9
Phenobarbital-Na 100 1/10* 0/10* 0/10* Phenobarbital-Na 100 3/9%* 0/9% 0/9

*Significantly different from vehicle treated group (p<0.05).
*Convulsion was induced by pentetrazol (100 mg/kg, ip).

Table IIL. Effect of CJ-50002 on strychnine-induceed convul-
sion in ICR mice

*Significantly different from vehicle treated group (p<0.05).
“Convulsion was induced by MES (maximal electric shock, 50
mA, 50 Hz, 0.4 msec, 0.5 sec).

Table V. Effect of CJ-50002 on acetic acid-inducecd writh-
ings in ICR mice

Dose No. of incidence”
Treatment (mg/kg, Clonic Tomic  Death Treatment Dose No. of writh'ings”

Po) seizure seizure (mg/kg, po) (for 10 min)
Vehicle - 10/10 10/10 10/10 Vehicle - 154%£25
CJ-50002 0.2 10/10 10/10  10/10 CJ-50002 0.2 13.1+6.8

2 10/10 10/10  9/10 2 121447

20 10710 10710 10710 Indomethacin gg lé ?7; f g ; *
Phenobarbital-Na 100 10/10 5/10* 1/10* —

*Significantly different from vehicle treated group (p<0.05).
“Convulsion was induced by strychnine (2 mg/kg, ip).

o], efA =52 2 phenobarbital sodium (100 mg/kgys 5
A ToAlM= f2d dAl(P<0.05) FAALAE vishy
Jx}(Table II).

b. Strychnine - 7= o] w|x|= 3 3

CI-500028 0.2, 2, 20 mgkge] $=F0 2 F3} &
vehicle2 Foiqt o} ¥]alsle] strychnineol] 2f3 43
Aelo] Wiste] w2 gl WAREAE HolA Wk
o} ) 752 2 phenobarbital sodium(100 mg/kg)s Fo &t
T A AR gdel 9N {9 e R E
& Vel gl oh(Table IID).

c. A7) A-=(Maximal electric shock, MES)e]] 2]+ 72 o)
o2 o33

CJ-50002% 0.2, 2, 20 mgkg®] &eko2 Foigh T2
vehicle2 Foi3l 3 H|wdle] MES(maximal eleetric
shock, 50 mA, 60 Hz, 0.4 msec, 0.7 sec)ol] 2|5 L% A
Holl tisle] FolAd slE FAHEAE Ho)x] gt
oFAl o] = Ed & phenobarbital sodium(100 mg/kg)s- Fof gl
T Al F AR Awle] g 9lelA felAd sl
AR A5 el ¢l oi(Table IV).

TEER0| DIX= HBHEL writhing B)

CJ-500022 0.2, 2, 20 mg/kes] |70 7 T8 F
vehicle2 =gl 3} v]wsled 0.6% acetic acide] 27}

gn rie

of o) 2]} writhing Blol] F2)4 gli= Aol 2 Holx] ¢
stor, A NZEA=E indomethacin(20 mg/kgys Foigk
Tl 724 917 (p<0.05) writhing R <=7} ZH2stdch
(Table V).

2o olxl= gt

C1-50002% Foialxr 147k ol vehicled Soddt Tt
ulszsted CI-50002 FaiZolA f24 gl Aee] Wshrt
gl om Fo] 2275 ¢l 2 mg/kg FATelA], 28T
427 A el 20 mg/kg FoITolA F24 gl Al-2e W)
7} QA F et kAN EEZE  chlorpromazine - HCI(10
mg/kg)yS Fg Toll Al o] 308 FHE AH-L2eo] Ho
A 7] A=sle] Fof 608 FHEE 24 3= (p<0.05) A
22 #8}7} B ¢l H(Table VI).
BE - =EI|A0f i3t =2

CJ-50002% beagle 7ol 2 mg/kge] S22 AT o5
F 207K ok, Avke, diE d7E, 5 2 AAE
= FoAla) vlaste] f94 dE FelE Belx] woirt
(Fig. 1-5). 4, 20 mg/kg FATANE 94 & 2%
9] ZhAaE gl o, dEE R feAe glale
1 (p=0.063) ZFAske 73 & eh ot
A37|H|0] 0|xl= GE8E2rSS0l s &8)

CJ-50002% 0.2, 2, 20 mg/kge) LT Fd L&
vehicle2 FoJdlt F3 B]Z3}e] charcoald] o]F3-< 9]
A H2A o AolE Bolx| sken, Uiz EAR
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Table VI. Effect of CJ-50002 on rectal temperature in SD rats
o ; « =" t. h
Treatment Dose Rectal temperature (°C) after administration (h)
(mg/kg, po) pre 0.5 1 2 4
Vehicle - 371403 37.7£0.6 38.0£0.7 37.6+006 373103
CJ-50002 0.2 36.9+0.3 37.4+04 37.1+0.5* 37.1£0.5 37104
2 37.0£0.6 37303 37.0x£0.3% 36.9+40.2* 372404
20 36.940.6 3721305 37.240.5* 37203 36.8+40.3*
Chlorpromazine - HCI 20 3711204 36.7:0,7* 35.9+0.9* 35.6+0.9* 35.3%1.8%
*Significantly different from vehicle treated group (p<0.05).
180 ~ 150 =
@ 1504 T M
E 1 — T == CJ-50002 (2mgkg)
= 120 1 = 100 4
g £ —O—  ©Ci50002 20mgkg)
g E
8 o0 -
8 —O— vehicle ™
g z
a 07 —&— 50002 @morkg) 2 504
a
S —i3—  CJ-50002 (20markg)
S 04
=
0
0 3 6 % 120 ¢ o 1 A % @0

Time after administration {min)

Fig. 1. Effect of CJ-50002 on mean blood pressure in anes-
thetized beagle dogs.

2009
= 150
E
a
©
@
& 100+
2
g O Vehicle
ot
% 50+ —f——  CJ-50002 (2mg/kg)
—{}—  ¢J-50002 (20mg/kg)
07 T 1 T 1
4] 30 &0 40 120

Time after administration (min)

Fig. 2. Effect of CI-50002 on heart rale in anesthetized be-
agle dags.

atropine sulfate(20 mg/kgys Fo18 ol {244 A
(p<0.05) charcoal®] o]Fo} A=)y r}(Table VID).
9 HslE CHAlof Dixl= Qe (s ¥ HafE Mol
cHst &)

CI-50002% 0.2, 2, 20 mg/kg®] R&oF Fofgh F&
vehicle-S F-oi§F 2o} u]male] 32k Na', K* % Cre] wj

= |
T

Time after administration (min)
Fig. 3. Effect of CJ-50002 on femoral blood flow in anes-
thetized beagle dogs.

20
-
s
£ 15+
£
o
g ‘T
a
o) 10
2 *
f
% —O—~  Vehicle
5 5 ~—fe~—  CJ-50002 (Zrmghg)
1]
& ——  CJ-50002 (20markg)
8 T 1 ! y :

0 30 60 oD 120

Time after administration (min)

Fig. 4. Effect of CJ-50002 on respiratory rate in anesthetized
beagle dogs.

Maoll f24 9 Wyl goled, dN2EAE
furosemide(10 mg/kg)s Fol gl Fellis 2 E 5ol {9
381 A (p<0.01) Z7}3}9i v (Table VIID).
HETO 0jXle= HEH(Guinea pigQ] HESE +F0f 0]
= g8h

CI-500022 0.2, 2, 20 ug/ml®] EEoflA] acetylcholine
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—" ( o n ] F]
venee /\,/([\/‘ [V/\ J]L | Lm A i b/\ L/
ST IR R O T
s-s0002 4 / f | [ |
e e A T

Pretrealment 10 min 20 min 30 min 60 min 120 min

Fig. 5. Effect of CJ-50002 on electrocardiogram (lead II) in anesthetized beagle dogs. *significantly different from 0 min (p<0.05).

Table VII. Effect of CJ-50002 on intestinal charcoal meal pro- 150
pulsion in ICR mice

Dose Passage rate” (%)
(mg/kg, po)
Vehicle - 56.0+ 7.3
CI-50002 0.2 60.1+5.4
2 56.6+7.2
20 60.4+£5.3
Atropine sulfate 20 25.8+17.7*

Treatment

100

50 =1

*Significantly different from vehicle treated group (p<0.05).

% of maxima! contraction

Length of charcoal passage

X 100
Length of small intestine

“ Passage rate (%) =

Vehicle 0.2 2 20

(1% 107 M), histamine(1X 107 M) 2 BaCl,(1X 10” M)ol] 2]

T 71U AEsRe 259 o4 k4 FA C)-50002 {pg/m)

9T} (Fig. 6-8). Fig. 6. Effect of CJ-50002 on acetylcholine-induced contrac-
tion in isolated guinea pig ileum.

.
CI50002¢] AL Frhsb] skl A AREE
AQAGAA ARG ATE Bl e AES UL i viro AN A el

Table VIII. Effect of CI-50002 on urinary volume and electrolytes secretion in SD rats

Treatment Dose Urinary volume Na* K Cr
(mg/kg, po) (ml/5 h/100 g) (mEq/5 h/100 g) (mEq/5 h/100 g) (mEq/5 h/100 g)
Vehicle - 1.47+043 0.144+0.043 0.087+0.021 0.067--0.049
CI-50002 0.2 1.09+0.39 0.130£0.064 0.076:0.054 0.057+0.063
2 1.35+£0.23 0.1534-0.037 0.068+0.022 0.04710.037
20 1.294+0.41 0.131£0.052 0.068+0.024 0.101+0.061
Furosemide 10 5.49+0.52* 0.679+£0.073* 0.152-+0.022 0.6071-0.040*

*Significantly different from vebicle treated group (p<0.05).
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Fig. 7. Effect of CJ-50002 on histamine-induced contraction
in isolated guinea pig ileum.

150
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% of maximal contraction
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Fig. 8. Effect of CJ-50002 on BaCl,-induced contraction in
isolated guinea pig ileum.
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