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ABSTRACT : This study was carried out to investigate the four-week oral toxicity of the CJ-50002
(Vibrio vaccine) in beagle dogs. The beagle dogs were orally administered for 28 days, with dosage of
0.5, 5, 50 mg/kg/day, respectively. Animals treated with CJ-50002 (Vibrio vaccines) did not cause any
death and show any clinical signs. They did not show any significant changes of body weight, feed
uptake and water consumption. There were not significantly different from the control group in urinalysis,
ocular examination, hematological, serum biochemical value and histopathological examination.
Therefore, CJ-50002 (Vibrio vaccine) was not indicated to have any toxic effect in the beagle dogs, when
it was orally administered below the dosage 50 mg/kg/day for four weeks.
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Fig. 1. Body weight changes of male (A) and female (B) beagle dogs orally treated with CJ-50002 (Vibrio Vaccine).
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Table 1. Urinalysis of beagle dogs before oral administration of CJ-50002 (Vibrio vaccine)

\Sex

\Group C 1 : ; : :
P t ontro Low Middle High Control Low Middle High
ATAMEET \Dose (mg/kg/day) g 05 5 50 0 0.5 5 50
\Wo. of animal 3 3 3 3 3 3 3 3

. - 3 3 3 3 3 3 3 3
Nitrite + 0 0 0 0 0 0 0 0
Urobilinogen 0.1 3 3 3 3 3 3 3 3
(Ehrilich unit/dl) 1 0 0 0 0 0 0 0 0
Protein - 3 3 3 3 3 3 3 3
(mg/dl) + 0 0 0 0 0 0 0 0

5 1 0 0 0 0 0 0 0

6 0 1 1 0 2 0 0 0

H 6.5 1 2 1 2 0 1 1 1

P 7 1 0 1 5 0 1 0 1

75 0 0 0 0 0 0 2 1

8 0 0 0 1 1 0 0

Occult blood N H H : > : : : :
1.000 0 0 0 0 0 0 0 0

1.005 1 0 0 1 0 0 0 0

1.010 0 0 0 0 0 0 1 0

Gravity 1.015 0 2 0 0 1 1 1 0
1.020 0 0 0 0 0 0 0 2

1.025 0 1 3 2 0 2 0 0

1.030 2 0 0 0 2 0 1 1

Ketone body - 3 3 3 3 3 3 3 3
(mg/dl) + 0 0 0 0 0 0 0 0
ey - 3 3 3 3 3 3 3 3
Bilirubin + 0 0 0 0 0 0 0 0

- 3 3 3 3 3 3 3 3

Glucose (g/dl) +(0.1) 0 0 0 0 0 0 0 0

Table 2. Urinalysis of beagle dogs after oral administration of CJ-50002 (Vibrio vaccine)

Glucose (g/d/)

\Sex
\Group Control Lo Middl High Control Lo Middl High
P f ontro W iddle igl ontro. W iddle ig
aAMElr  \Dose (mgfkg/day) o 05 5 50 0 05 5 50
\No. of animal 3 3 3 3 3 3 3 3
. - 3 3 3 3 3 3 3 3
Nitrite + 0 0 0 0 0 0 0 0
Urobilinogen 0.1 3 3 3 3 3 3 3 3
(Bhrilich unit/dl) 1 0 0 0 0 0 0 0 0
Protein - 3 3 3 3 3 3 3 3
(mg/d]) + 0 0 0 0 0 0 0 0
6 0 0 2 0 2 1 1 2
6.5 0 1 0 2 0 1 1 0
H 7 0 1 0 0 0 0 0 0
P 75 0 0 0 0 0 0 0 0
8 1 1 0 0 1 0 0 0
8.5 2 0 1 1 0 1 1 1
Occult blood ; : g 3 H K : : :
1.000 1 0 0 0 0 0 0 0
1.005 1 0 1 1 0 1 1 1
1.010 1 1 0 0 1 0 0 0
Gravity 1.015 0 1 0 0 0 0 0 0
1.020 0 0 0 0 0 0 0 0
1.025 0 0 0 0 0 0 0 0
1.030 0 1 2 2 2 2 2 2
Ketone body - 3 3 3 3 3 3 3 3
(mg/dl) + 0 0 0 0 0 0 0 0
e - 3 3 3 3 3 3 3 3
Bilirubin + 0 0 0 0 0 0 0 0
3 3 3 3 3 3 3 3
0 0 0 0 0 0 0 0

+(0.1)
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Table 3. Hematological values of beagle dogs before oral administration of CJ-50002 (Vibrio vaccine)

\Sex Male
Parameter ggzgp (mg/kg/day) Corétrol Léogv Mlgdle Hslgh
Neutrophil (%) 67.00+11.00 68.33+10.79 69.67+18.04 53.67+£8.51
Lymphocyte (%) 28.67+8.51 26.33+13.65 27.33+17.90 24.67+£8.96
Monocyte (%) 433+252 433+5.13 0.67+0.58 1.33+1.53
Eosinophil (%) 0.00+0.00 0.67Lt1.16 2.00+2.00 0.33+0.58
Basophil (%) 0.00+0.00 0.00+0.00 0.00£0.00 0.00£0.00
WBC (X 103/ul) 17.87+12.86 14.40+2.88 15.90+2.59 13.33+5.08
RBC (X 106//4]) 5.51+0.99 5.44+0.38 5.51+0.32 5.55+0.70
HGB (g/dl) 13.40+1.84 13.4040.99 13.37+£0.76 13.47+£1.61
HCT (%) 39.00£6.25 38.67+£2.31 39.334+2.52 40.00+£5.20
MCV (fL) 71.67+2.52 70.6710.58 72.001+1.00 72.33+0.58
MCH (pg) 24.00+1.00 24.00+1.00 24.00+£0.00 24.00+£0.00
MCHC (g/d)) 33.67£0.58 34.33+0.58 33.00x0.00 33.00+1.00
PLT (X 103/1.11) 223.334+92.43 235.00+37.36 292.67+45.55 282.331-66.89
\Sex Female
Parameter g;zgp (mg/kg/day) Cor(l)trol I.(f;v ngdle stgh
Neutrophil (%) 58.00+18.52 57.00+7.00 64.33+12.34 58.33+6.03
Lymphocyte (%) 40.67+18.01 42.33+6.66 31.67+£13.65 37.33+£5.69
Monocyte (%) 1.33+1.53 0.33+0.58 1.671+0.58 2.00+2.00
Eosinophil (%) 0.00+0.00 0.33+0.58 1.33+1.53 1.33+£0.58
Basophil (%) 0.00+0.00 0.00+0.00 0.00+0.00 0.00£0.00
WBC (X 103/111) 15.77+5.18 14.13+4.30 16.90+4.17 14.47+3.86
RBC (x 10%ul) 5.14+0.45 5.1240.25 5324033 5474027
HGB (g/d)) 12.83+0.87 12.70+0.70 13.60+0.27 12.93+0.50
HCT (%) 36.67+4.04 35.00+2.00 37.33+£2.52 37.33+3.06
MCV (fL) 71.67+2.08 69.00+1.00 71.00+0.00 69.00+£6.25
MCH (pg) 24.33+0.58 24.67+£0.58 25.00+1.00 23.33+1.53
MCHC (g/d]) 34.33+1.53 35.00%0.00 35.67+1.53 34.00£1.00
PLT (X 103//,11) 137.33+102.50 268.33+102.67 306.33+-144.54 268.67+65.86

Each value was expressed as mean =+ S.D. of 3 beagle dogs.
WBC, white blood cell; RBC, red blood cell; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular
hemoglobin; MCHC, mean corpuscular hemoglobin concentration; PLT, platelet.

Table 4. Hematological values of beagle dogs after oral administration of CJ-50002 (Vibrio vaccine)

\Sex Male
Parameter ggzgp (mekgday) Cor(l)trol L(;);v M1c51dle Hsl(g)h
Neutrophil (%) 67.334-8.08 63.3314.16 61334231 65.6740.58
Lymphocyte (%) 30.00+8.19 31.67+231 37.00+2.00 28.67+3.79
Monocyte (%) 1.334+1.53 1.67+1.53 1.67+1.16 233+2.52
Eosinophil (%) 1334231 3.33+0.58 0.67+1.16 3.00+:1.73
Basophil (%) 0.002-0.00 0.0020.00 0.00+0.00 0.00+0.00
WBC (X 10%/ul) 13.9342.50 13.90+1.80 13.07+2.83 15.1343.38
RBC (x 10%ul) 6.40--0.20 5.69+£0.56 5.53+0.38 5.76+0.54
HGB (g/dl) 14.5341.44 13.60+1.15 13.3040.53 13.774+0.93
HCT (%) 45.0042.00 41.00+4.00 38.3343.51 41.6742.89
MCV (fL) 71.001.00 72.33+0.58 69.334+1.53 72.33+1.53
MCH (pg) 24.33+0.58 23.6720.58 23.00£0.00 23.67+0.58
MCHC (g/dl) 34.3340.58 32.3340.58 33.00+0.00 32.33+0.58

PLT (X 10°/ul) 219.00+49.57 215.00+36.10 218.67+48.39 169.00+50.86
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Table 4. Continued

\Sex
Parame ; :
ter ggz:p (mg/kg/day) Control I(J)ogv Mlgdle Hs%h
Neutrophil (%) 55.00+5.57 74.00+11.00 60.00+4.36 59.33+18.15
Lymphocyte (%) 41.00+6.25 24.33+11.59 37.33+5.51 39.67+16.56
Monocyte (%) 0.33+0.58 0.00+£0.00 0.67x£1.16 0.33+0.58
Eosinophil (%) 3.67+0.58 1.67+1.53 1.67+2.08 0.67+1.16
Basophil (%) 0.00+0.00 0.00+0.00 0.00+£0.00 0.00£0.00
WBC (x 109u) 10.4340.68 16.5345.63 13.1043.35 10.90+0.27
RBC (X 106//11) 5.82+0.21 6.07+£0.36 5.88+0.28 6.071+0.18
HGB (g/d)) 13.73£0.25 14.47+0.49 13.77+£0.59 14.07+0.60
HCT (%) 41.00+1.00 42.67+2.52 40.67+2.31 41.33+1.53
MCV (fL) 70.67+1.53 70.671+0.58 70.00+1.00 68.33+4.04
MCH (pg) 23.33+0.58 23.67+0.58 23.00+0.00 22.67+1.53
MCHC (g/d]) 32.33+0.58 33.33+1.16 32.67+0.58 33.33+0.58
PLT (X 103/;11) 208.00+55.56 255.67+82.37 181.67+81.51 272.00+32.91

Each value was expressed as mean+S.D. of 3 beagle dogs.

WBC, white blood cell; RBC, red blood cell; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular

hemoglobin; MCHC, mean corpuscular hemoglobin concentration; PLT, platelet.

Table 5. Serum biochemical values of beagle dogs before oral administration of CJ-50002 (Vibrio vaccine)

\Sex
Parameter Grou ; ;
kDoseP (mg/kg/day) Cor(l)trol I.(;)o;v Musldle Hsl(%h
ALT (IU/L) 42.671+11.59 49.00+2.65 42.67+6.11 48.67+12.50
AST (IU/L) 27.33+6.11 30.67+5.13 33.67+4.51 29.00+4.58
CHOL (mg/d]) 287.33+138.93 171.00£26.96 164.33+25.58 163.33+23.80
GLU (mg/dl) 59.33+26.31 64.67+18.72 72.331+6.03 7633+5.77
TB (mg/d]) 0.00+0.00 0.00£0.00 0.00+0.00 0.03+0.06
TP (g/dl) 5.83+0.59 5.10£0.00 5.20+0.27 5.37+0.51
TG (mg/dl) 82.00+40.15 63.00+16.46 77.67+24.58 61.00+£14.18
ALP (IU/L) 409.33+105.00 637.67+300.44 497.00-+58.03 444.671+95.21
CREAT (mg/d)) 0.50+0.20 0.50+0.17 0.53+0.15 0.60+0.17
BUN (mg/dl) 17.73+11.11 17.40+2.76 19.00+6.55 21.874+7.26
Ca (mg/d)) 11.00%-0.79 10.23+0.12 10.53+0.70 11.23+0.25
Albumin (g/dl) 2.93+0.31 3.00+£0.00 3.03+0.15 3.13£0.21
\E}ex
Parameter TOoU ; ;
tDosep (mgke/day) Cor(l)trol Iéogv Mlcsidle Hslgh
ALT (IU/L) 47.33+8.62 71.33+48.27 62.67+22.94 45.00+4.36
AST (IU/L) 33.33+7.02 30.33£2.08 31.67+£0.58 28.00+2.65
CHOL (mg/d)) 166.00+32.05 169.33+24.44 191.67+44.47 201.67+14.01
GLU (mg/dl) 80.33+9.61 73.33+17.24 49.00+£15.72 64.33+16.56
TB (mg/dl) 0.03+0.06 0.13+0.23 0.03+£0.06 0.00+£0.00
TP (g/dl) 5.47+0.21 5.97+1.07 5.80+0.78 5.47+0.25
TG (mg/dl) 58.33+35.23 97.33+27.23 88.67+34.99 81.33+21.55
ALP (IU/L) 303.33+73.12 348.67+199.32 397.00+36.00 351.67+43.10
CREAT (mg/d)) 0.67+£0.15 0.77+0.06 0.73+£0.15 0.63+0.06
BUN (mg/di) 19.30+3.12 24.17+£4.05 26.13+5.86 22.53+6.73
Ca (mg/dl) 11.17+0.15 11.17+0.21 11.30+0.46 9.37+2.87
Albumin (g/dl) 3.03+0.21 3.33+0.40 3.23+0.35 3.031£0.12

Each value was expressed as mean+S.D. of 3 beagle dogs.

ALT, alanine transaminase; AST, aspartate transaminase; CHOL, Total cholesterol; GLU, glucose; TB, total bilirubin; TP, total protein; TG,

triglyceride; ALP, alkaline phosphatase; CREAT, creatinine; BUN, blood urea nitrogen.
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Table 6. Serum biochemical values of beagle dogs after oral administration of CJ-50002 (Vibrio vaccine)

AEAGA A FEF
Jejsha el Wiske #as)

\Sex Male
Parameter roup “Mi ;

th}ose (mg/ke/day) Control Iaogv Mlcsidle H;(g)h
ALT (IU/L) 11.33+5.77 15.67+8.96 16.00+6.56 12.0043.47
AST (IU/L) 16.00-+10.39 12.33+2.08 15.00£6.25 15.33+4.73
CHOL (mg/di) 253.33+50.33 195.67+58.88 194.33+60.80 263.00+93.79
GLU (mg/dl) 80.00+7.94 67.33+11.59 77.00+£23.30 80.67+9.29
TB (mg/d]) 0.60+0.36 0.23+0.06 0.40+0.35 0.40+0.17
TP (g/dl) 6.701+1.76 4.731+0.61 5.53+1.16 5.93+0.70
TG (mg/dl) 84.00+31.80 83.33+5.77 86.67+12.42 94.33+10.41
ALP (IU/L) 157.67+186.48 229.00+92.07 208.67+£59.62 237.67+49.32
CREAT (mg/dl) 1.03+0.64 0.60+0.10 0.83+0.21 0.90+0.17
BUN (mg/di) 19.33+1.53 17.67+£1.53 17.67+3.79 18.33+1.53
Ca (mg/d)) 19.97+0.06 18.43+6.02 19.431+7.78 21.10+4.18
Albumin (g/dl) 2.80+0.89 2.10+0.17 2.57+0.61 2.77+0.51

\Sex Female

Parameter Sg%gp (mg/kg/day) Cor(l)trol IE)O;N Ml(sidle HSl%h

ALT (IU/L) 12.33+4.04 13.33+5.77 18.67+11.71 15.674+5.51
AST (IU/L) 26.67+15.28 26.00+7.81 39.00+16.64 37.33+23.69
CHOL (mg/dl) 276.00+19.67 316.00+29.55 296.67+15.28 273.67+45.17
GLU (mg/dl) 70.33+22.94 63.00+£13.12 95.00+9.54 84.67+2.52
TB (mg/d]) 0.40+0.27 0.77+0.49 0.93+0.32 0.77+£0.40
TP (g/dl) 4.83+0.57 8.33+2.81 5.90+0.66 6.77+1.26
TG (mg/dl) 82.00+9.54 92.67+7.64 100.33+28.57 94.33+19.01
ALP (IU/L) 134.67+8.08 206.67+179.16 179.671+224.59 229.674155.78
CREAT (mg/dl) 0.67+0.06 0.734+0.51 1.37+£0.12 1.07+0.71
BUN (mg/d]) 16.671-2.08 19.00+5.29 19.67+2.08 24.6745.51
Ca (mg/d) 11.60+£0.63 16.80+5.54 14.33+9.82 16.67+5.77
Albumin (g/dl) 2.90+0.63 3.40+1.37 4.334+0.67 3.67+2.33

Each value was expressed as mean=+S.D. of 3 beagle dogs.
ALT, alanine transaminase; AST, aspartate transaminase; CHOL, Total cholesterol; GLU, glucose; TB, total bilirubin; TP, total protein; TG,
triglyceride; ALP, alkaline phosphatase; CREAT, creatinine; BUN, blood urea nitrogen.

Table 7. Prothrombin time and thromboplastin time of beagle dogs before oral administration of CJ-50002 (Vibrio vaccine)

(unit: second)

Sex \Group Control Low Middle High
\Dose (mg/kg/day) 0 0.5 5 50

PT Mean 11.67 11.00 10.67 10.33

Male S.D. +1.53 +1.00 +1.53 +2.08
PIT Mean 22.33 22.67 24.33 21.67

S.D. +1.53 +2.08 +5.13 +1.53
PT Mean 10.67 10.00 10.00 10.00

Female S.D. +1.53 +1.00 +1.00 +1.00
PTT Mean 25.33 25.67 24.33 22.67

S.D. +1.53 +1.53 +4.04 +1.16

Each value was expressed as mean+S.D. of 3 beagle dogs.
PT, Prothrombin time; PTT, Partial thromboplastin time.
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Table 8. Prothrombin time and thromboplastin time of beagle dogs after oral administration of CJ-50002 (Vibrio vaccine) (unit: second)
Sex \Group Control Low Middle High
\Dose (mg/kg/day) 0 0.5 5 50

PT Mean 11.33 11.00 9.67 8.67

Male S.D. +2.08 +1.73 +2.08 +2.08
PIT Mean 23.33 22.33 22.67 21.33

S.D. +0.58 +4.51 +6.03 +2.08
PT Mean 11.00 11.33 10.67 8.67

Female SD. +1.00 +0.58 +1.16 +2.08
PTT Mean 27.33 25.67 23.67 26.67

S.D. +3.06 +2.08 +5.03 +3.22

Each value was expressed as mean +S.D. of 3 beagle dogs.
PT, Prothrombin time; PTT, Partial thromboplastin time.

Table 9. Relative organ weights of beagle dogs after oral administration of CJ-50002 (Vibrio vaccine) (unit: %)
\Sex Male .
Variable Group i i
tDose (me/kg/day) v Cor(l)trol I(f;” Mlgdle I‘ISI%h
Heart 0.79+0.03 0.77+£0.07 0.774+0.09 0.74+0.02
Liver 2.85+0.02 3.03+0.33 2.77+0.31 2.72+0.22
Spleen 0.29+0.02 0.30+0.03 0.28+0.05 0.33+0.08
Brain 0.88+0.03 0.9910.02 0.95+0.10 0.95+0.06
Adrenal gland Left 0.008+0.0005 0.00810.0003 0.008+0.0004 0.009+0.001
Right 0.008+0.0004 0.008+0.0003 0.008+0.002 0.008+0.0003
Thymus gland 0.17+0.03 0.1920.05 0.18+0.03 0.17+0.03
Salivary gland Left 0.06+0.004 0.06+0.006 0.061+0.01 0.05+0.01
Right 0.051+0.01 0.06+0.01 0.06+0.01 0.051+0.01
Lung 0.82+0.10 0.95+0.09 0.78+0.11 0.79+0.05
Kidney Left 0.221+0.02 0.22+0.01 0.24+0.01 0.24+0.01
Right 0.22+0.03 0.22+0.01 0.24+0.01 0.2310.02
Testis Left 0.04+0.01 0.04+0.01 0.03+0.004 0.0310.01
Right 0.04+0.01 0.04+0.01 0.03+0.001 0.03+0.01
Pituitary gland (mg%) 0.85+0.18 0.81+0.15 0.97+0.05 0.93+0.05
\Sex Female
Variable Group i i
ab tDose (me/ke/day) COI(])tI‘Ol I_Oogv M1<Sidle Hslgh
Heart 0.79+0.03 0.76+0.04 0.73+0.10 0.75+0.06
Liver 3.00+0.13 3.041£0.27 2.72+0.15 3.00£0.15
Spleen 0.35£0.07 0.30£0.08 0.29+0.04 0.30+0.01
Brain 0.76+1.01 0.91+0.13 0.85+0.10 0.89+0.06
Left 0.008+0.01 0.009:0.0004 0.008+0.001 0.009+0.001
Adrenal gland .
Right 0.008+0.01 0.009+0.001 0.008+0.001 0.009+:0.001
Thymus gland 0.17+0.18 0.17+0.004 0.17+0.03 0.17+£0.06
Salivary gland Left 0.06+0.06 0.06+0.004 0.06+0.01 0.05+0.01
Right 0.05+0.06 0.06+0.01 0.060.01 0.05+0.01
Lung 0.651+1.31 0.93+0.35 0.91+0.24 0.73+£0.09
Kidney Left 0.2540.28 0.26+0.02 0.25+0.03 0.23+0.03
Right 0.24+0.26 0.25£0.01 0.23+0.04 0.22+0.04
Ovary Left 0.005+0.005 0.004+0.0003 0.005+0.002 0.005+0.004
Right 0.004+0.004 0.004£0.0003 0.005+0.001 0.004+0.001
Pituitary gland (mg%) 0.68+0.02 0.70+0.18 0.731+0.15 0.74%0.05

Each value was expressed as mean £ S.D. of 3 beagle dogs.
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