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ABSTRACT: Subacute toxicity of Hantabax, epidemic hemor-
rhagic fever vaccine,was investigated in Sprague-Dawley rats with
subcutaneous injection. Any significant toxic clinical symptom
was not observed in the treated rats during the experimental period.
Macroscopic examination on the organs of tested animals showed
no abnormal findings. On autopsy, no significant changes were
found in organs examined.
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Table 1. Body weight changes of male SD rats subcutaneously injected with Hantabax for 5 weeks

Control Low dose Middle dose High dose

WEEK 0 112.70+31.35 118.50+ 7.00 116.80+ 9.14 120.90+ 18.21
WEEK 1 171.30+17.04 180.80+ 10.33 173.70+17.91 179.50+ 13.64
WEEK 2 228 .50+ 24.29 236.30+11.79 223.30+22.81 226.10+ 15.01
WEEK 3 296.50 + 34.56 294.00+13.70 273.50+26.25 281.00+20.11
WEEK 4 331.50+ 35.66 321.60+ 8.36 281.90+ 34.82 302.00+25.26
WEEK 5 340.40+34.32 332.20+ 7.96 293.20+ 35.57 312.80+22.79

gain 227.70+49.43 213.70+10.81 176.40 + 39.80 191.90+ 28.92

Each group consisted of 10 rats. Body weight changes are expressed in g unit.

Mean +S.D.

Not significantly different between group; p >0.05 (one Way ANOVA)

Table 2. Body weight changes of female SD rats subcutaneously injected with Hantabax for 5 weeks

Control Low dose Middle dose High dose
WEEK 0 102.70+ 6.21 102.10+11.22 92.10+ 7.00 9550+ 13.71
WEEK 1 146.40+ 7.38 149.10+11.83 141.80+ 8.38 144.00+12.73
WEEK 2 171.60+ 9.90 175.60+12.40 162.10+ 9.47 168.10+10.00
WEEK 3 208.50+13.34 207.00+13.37 196.00+ 9.66 199.00+11.01
WEEK 4 224.50+13.24 220.30+11.12 213.90+11.33 21270+ 11.63
WEEK 5 232.70+13.56 228.80+ 9.84 224.20+11.65 220.50+12.28
yain 130.20+10.71 126.70+ 6.17 132.10+ 8.79 125.00+ 8.26

Each group consisted of 10 rats. Body weight changes are expressed in g unit.

Mean +S.D.

Not significantly different between group: p> 0.05 (one Way ANOVA)

Table 3. Food consumptions of male SD rats subcutaneously injected with Hantabax for 5 weeks

Control Low dose Middle dose High dose
WEEK 1 19.00+1.41 20.00+0.00 18.50+0.71 18.50+0.71
WEEK 2 20.50+2.12 21.00+1.41 19.00+1.41 18.50+0.71
WEEK 3 22.50+0.71 22.50+0.71 21.00x1.41 21.00+0.00
WEEK 4 22.50+0.71 2250+0.71 22.00+0.00 22.00+£0.00
WEEK 5 22.50+0.71 2250+£0.71 22.50+0.71 22.00+£0.00
Average 21.40+1.60 21.70+1.15 20.60+1.78 20.40+1.78

Each group consisted of 10 rats.

Mean +S.D. (g)

Not significantly different between group: p>0.05 (one way ANOVA)
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Table 4. Food consumptions of female SD rats subcutaneously injected with Hantabax for 5 weeks

Control Low dose Middle dose High dose
WEEK 1 15.50+0.71 15.50+0.71 15.50+0.71 15.50+0.71
WEEK 2 15.00+0.00 14.50+0.71 14.00+0.00 14.50+0.71
WEEK 3 16.50+0.71 15.50+0.71 15.00+0.00 15.50+0.71
WEEK 4 17.00+0.00 15.50+0.71% 15.00+0.00% 16.00+0.00
WEEK 5 17.00+0.00 16.50+0.71 15.50+0.71 16.00+0.00
Average 16.20+0.01 15.50+0.71 15.00+0.61 16.00+0.61

Each group consisted of 10 rats.

Mean + S5.D.(g)

Not significantly different between group: p>0.05 (one way ANOVA)

t: Significantly different from control: p<<0.05 {one way ANOVA) and p<<0.05 (Tukey’s HSD-test)

Table 5. Water consumptions of male SD rats subcutaneously injected with Hantabax for 5 weeks

Control Low dose Middle dose High dose
WEEK 1 28.50+2.12 28.50+0.71 28.00+141 29.00+1.41
WEEK 2 38.50+3.54 40.00+0.00 38.00+1.41 37.00+0.00
WEEK 3 41.00+1.41 43.00+0.00 40.00+0.00 43.50+0.71
WEEK 4 48 .50+0.71 48.00+0.00 48.00+0.00 49.00+0.00
WEEK 5 48.00+0.00 47.50+0.71 48 50+0.71 48 50+0.71
Average 40.90+8.18 41.60+7.53 40.50+8.41 41.40+8.45

Each group consisted of 10 rats

Mean +S.D. (ml)

Not significantly different between group: p>0.05 (one way ANOVA)

Table 6. Water consumptions of female SD rats subcutaneously injected with Hantabax for 5 weeks

Control Low dose Middle dose High dose
WEEK 1 26.50+2.12 26.00+1.41 25.00+0.00 25.50+0.71
WEEK 2 33.00+0.00 33.00+0.00 28.50+2.12 29.50+2.12
WEEK 3 35.50+0.71 32.50+2.12 30.00+1.41 32.00+1.41
WEEK 4 44.00+0.00 4250+0.71 42.50+0.71 42.50+0.71
WEEK 5 43.50+0.71 42.00+0.00 4250+0.71 43.00+0.00
Average 36.50+7.39 35.20+7.01 33.70+8.24 34.50+7.88

Each group consisted of 10 rats.

Mean = S.D{(ml)

Not significantly differnt between group: p>0.05 (one way ANOVA)
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Table 7. Urinalysis of male SD rats subcutaneously injected with Hantabax for

5 weeks
Parameters Detection  Control® Hantabax treated group”
level Saline Low Middle High
Volume (m/) 45+21 6135 6933 32+29
Urobilinogen 0.1 10 10 10 10
{ehrlich U/d)y 1.0 0 0 0 0
Nitrite - 6 9 2 2
+ 4 1 8 8
Blood - 10 9 6 5
+ 0 1 4 5
Bilirubin - 8 5 7 4
+ 2 3 2 4
++ 0 2 1 2
++ 4+ 0 0 0 0
Glucose - 10 10 10 10
+ 0 0 0 0
Protein - 8 2 5 9
+ 2 4 2 1
+ + 0 3 2 0
++ + 0 1 1 0
pH 6.0 0 0 0 3
6.5 1 0 2 4
7.0 1 0 1 0
7.5 5 4 2 2
8.0 1 0 0 0
85 2 6 5 1
Specific 100 3 8 5 0
Gravity 101 6 1 3 3
(x100) 102 1 1 2 7

*Each group consisted of 10 rats.
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Table 8. Urinalysis of female SD rats subcutaneously injected with Hantabax
for 5 weeks

Detection Control  Hantatax treated group”
Parameters ) el Saline Low Middle High

Volume (ml) 42+23 57+38 80+23 78+23

Urobilinogen 0.1 10 10 10 10

(ehrlich U/d) 1.0 0 0 0 0

Nitrite - 6 1 3 2

+ 4 9 7 8

Blood - 10 6 7 5

+ 0 4 3 5

Bilirubin - 2 5 1 3

++ 1 0 3 1

+++ 0 0 0 0

Glucose - 10 10 10 10

+ 0 0 0 0

Protein -30 7 6 8 3

+ 2 4 1 6

+ + 0 0 1 1

++ + 0 0 0 0

pH 6.0 1 1 1 0

6.5 1 0 1 1

7.0 2 3 0 2

7.5 3 2 3 1

8.0 0 3 1 3

8.5 3 1 4 3

Specific 100 4 5 4 4

Gravity 100 2 4 4 5

( X 100) 102 4 1 2 1

*Each group consisted of 10 rats.

Table 9. Hematological observations of male SD rats subcutaneously injected with Hantabax for 5 weeks

Control Low dose Middle dose High dose
WBC (x10) 13.11+£3.26 14.85+ 6.96 12.40+3.23 16.15+4.25
RBC (x 10) 7.83+0.93 7.98+1.33 7.91+1.20 7.79+0.39
Hb (g/d} 15.39+0.53 16.19+1.64 14.99+1.08 15.49 +0.60
Het (%) 46.18 +2.59 47.05+591 43.41+3.11 45.45+1.88
MCV (fl) 60.00+3.56 61.40+2.07 60.50 +4.90 60.60+1.58
HCH (pg) 20.49+2.14 21.59+1.31 21.50+1.99 21.22+1.02
MCHC (g/di) 32.72+£2.05 34.23+1.78 34.11+1.84 34.17+1.02
PLT (x10) 814.3+311.6 805.6+ 208.0 840.1+221.8 734.8+325.2

Each group consisted of 10 rats.

Mean +S.D.

Not significantly different between groups: p=>0.05 (one way ANOVA)

2 Heg A ghell fof7 Abelzt qldlew, W ghEA Akl sl ob# FAd 7 (SegN),
& 2 (lymphocyte), % (monocyte), AT (eosinophil) 3! &3 7147 (basophil) <2 &
Aol zkel7h gldeh, Abd el Afolm $A4 T vhAAR Zh kel FAIHOE fejHal A
15 vhebi A ootk (Table 9-12).
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Table 10. Hematological observations of female SD rats subcutaneously injected with Hantabax for 5

weeks

Control Low dose Middle dose High dose
WBC (x 10) 13.46+4.44 14.36 +4.63 13.25+ 5.64 15.05+4.57
RBC (x 10) 7.19+0.63 7.49+0.87 7.68+0.92 7.31+£0.65
Hb (g/d)) 15.08+0.78 15.10+0.76 14.85+0.80 15.12+0.73
Het (%) 42.80+2.85 42.71+2.69 42.14+1.82 42.84+2.14
MCV (fl) 60.30+2.63 60.20+1.81 59.50+ 3.50 60.70+3.23
MCH (pg) 21.52+1.40 21.63+1.40 22.86+3.19 21.92+1.79
MCHC (g/d)) 34.57+2.43 36.15+1.25 37.71+5.03 36.25+1.23
PLT (x 10) 776.3+168.5 907.1+213.9 830.6+243.2 791.0+327.0

Each group consisted of 10 rats.

Mean +S.D.

Not significantly different between groups: p>0.05 (one way ANOVA)

Table 11. Hematological differential counts of male SD rats subcutaneously injected with Hantabax for 5

weeks
Control Low dose Middle dose High dose
Seg N 22.10+11.89 23.90+4.28 25.60+6.10 22.80+8.15
Lymphocyte 66.10+ 18.45 72.40+3.95 70.80+6.97 71.10+9.83
Monocyte 280+ 155 220+2.44 2.40+2.37 4.40+2.99
Eosinophil 1.00+£1.25 0.90+1.10 0.60+0.97 1.40+1.17
Basophil 0.00+ 0.00 0.32+0.32 0.10x0.32 0.10+0.32
Stab N 0.00+ 0.00 0.00+0.00 0.00+0.00 0.00+0.00

Each group consisted of 10 rats.

Mean + S.D.

Not significantly different between groups: p>0.05 (one way ANOVA)

Table 12. Hematological differential counts of female SD rats subcutaneously injected with Hantabax

for 5 weeks

Control Low dose Middle dose High dose

Seg N 24.00+ 9.76 19.00+5.29 21.40+ 9.09 21.60+7.06
Lyaphocyte 70.50+ 10.69 75.20+7.00 75.20+10.27 74.60+ 8.69
Monocyte 3.90+ 5.20 4.20+4.85 230+ 2.11 1.70£1.95
Eosinophil 1.10+ 1.29 1.40+1.51 1.00+ 1.05 1.70+1.64
Basophil 0.00+ 0.00 0.00+0.00 0.00+ 0.00 0.00+0.00
Stab N 0.00+ 0.00 0.00+0.00 0.00+ 0.00 0.00+0.00

Each group consisted of 10 rats.

Mean +5.D.

Not significantly different between groups: p=>0.05 (one way ANOVA)
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Table 13. Clinical chemistry of male SD rats subcutaneously injected with Hantabax for 5 weeks

Control Low dose Middle dose High dose
Glucose (mg/dl) 154.40+ 22.37 145.20+ 14.82 142.20+21.83 13490+ 18.62
BUN (mg/d)y 20.19x+ 2.27 20.87+ 1.90 2046+ 1.12 2005+ 1.27
Cholesterol (mg/df) 77.20+11.05 78.80+ 791 7950+ 11.82 8150+ 8.85
Protein (g/d)  6.21+ 0.25 6.78+ 0.71 6.48+ 043 641+ 0.39
Albumin (g/d) 3.58+ 0.33 3.53x 0.30 3.50+ 0.31 3.54+ 0.29
Bilirubin  (mg/d)) 0.10+ 0.00 0.10+ 0.00 0.11+ 0.03 0.10= 0.00
ALP (1U/1227.50+61.99 208 50+ 22.73 219.00+49.42 236.70+111.12
ALT (IU/) 35.70+16.69 41.40+13.79 39.30+ 5.46 4090+ 10.82
AST (1U/)107.30+ 33.10 100.80+22.70 94.60+ 27 .44 94.40+ 27.48
Creatinine {mg/dl) 0.62+ 0.04 0.60+ 0.12 052+ 0.12 0.59+ 0.06
Na (mEq/l) 141.06+ 5.83 139.10+ 4.80 136.62+ 3.04 136.36+ 4.56
K (mEq/) 449+ 0.73 4.32+ 0.58 437+ 0.61 420+ 045
Cl (mEq/) 100.30+ 3.97 99.80+ 2.10 100.20+ 4.37 100.10+ 1.37

Each group consisted of 10 rats.
Mean £ S.D.

Not significantly different between groups: p >0.05 (one way ANOVA)

Table 14. Clinical chemistry of female SD rats subcutaneously injected with Hantabax for 5 weeks

Control Low dose Middle dose High dose
Glucose(mg/di)132.70+ 24 .47 129.20+13.48 125.50+ 37.45 131.40+47.37
BUN (mg/d) 19.73%+ 2.30 2130+ 166 19.29+ 250 22.13+ 1.82
Cholesterol {(mg/dl} 74.20+ 17.81 74.60+10.92 76.10+ 10.90 84.80+15.79
Protein (g/d) 6.33x 0.18 6.32+ 0.81 6.88+ 0.52 6.59+ 0.23
Albumin (g/d)  3.79+ 0.58 3.65+ 0.33 3.49+ 0.50 3.83+ 0.31
Bilirubin (mg/d) 0.10+ 0.00 0.10x 0.00 0.10% 0.00 0.10+ 0.01
ALP (IU/) 147.40+30.36 136.00+ 26.33 157.90+50.02 145.10+ 36.35
ALT (IU/) 3450+ 7.68 37.00+10.39 3440+ 7.32 40.10+ 9.11
AST (IU/) 89.40+19.29 90.80+19.01 99.60+16.59 85.30+28.34
Creatinine (mg/dl) 0.65+ 0.05 0.52+ 0.04 0.56+ 0.12 055+ 0.07
Na (mEq/N 139.64+ 5.28 138.70+ 4.69 13851+ 4.25 136.16 + 4.88
K (mEq/h 4.29+ 0.40 429+ 044 4.29+ 0.35 428+ 042
Cl (mEq/1) 100.60+ 1.65 9850+ 1.27 100.50+ 1.96 100.80+ 2.20

Each group consisted of 10 rats.
Mean + S.D.

Not significantly different between groups: p>0.05 {one way ANOVA)
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Table 15. Organ weights of male SD rats subcutaneously injected with Hantabax for 5 weeks

131

Control Low dose Middle dose High dose
Right kidney 1.43+0.29 1.31+0.17 142+0.13 1.50+0.15
Left kidney 1.54+0.26 1.36+0.13 1.45+0.15 1.55+0.13
Liver 11.56+1.10 11.47+1.49 12.20+2.00 13.84+1.84
Spleen 0.79+0.28 0.81+0.12 1.05+0.23 1.09+0.21
Heart 0.97+0.36 1.05+0.12 0.97+0.10 0.98+0.06
Lung 1.73+0.41 1.47+0.35 1.63+0.23 1.49+0.25
Brain 1.50+0.52 1.82+0.24 1.78+0.31 2.00+0.20
Left testis 1.55+0.25 1.63+0.19 1.59+0.20 1.60+0.14
Right testis 1.84+0.60 1.59+0.14 1.64+0.25 1.54+0.21
Adrenal 0.69+0.14 0.65+0.07 0.67+0.05 0.68+0.08

Each group consisted of 10 rats.
Mean + S.D.(g)

Not significantly different between groups: p=>0.05 (one way ANOVA)

Table 16. Organ weights of female SD rats subcutaneously injected with Hantabax for 5 weeks

Control Low dose Middle dose High dose
Right kidney 0.99+£0.10 0.98+0.05 1.01+0.11 0.96+0.09
Left kidney 0.99+0.16 0.98+0.07 1.00+£0.08 0.98+0.07
Liver 8.79+141 8.56+0.71 9.12+0.52 8.95+0.95
Spleen 0.64+0.09 0.59+0.07 0.73+£0.06 0.79+0.14
Heart 0.76 +0.06 0.72+0.11 0.77+0.09 0.77+0.06
Lung 1.19+0.21 1.24+0.16 1.24+0.08 1.22+0.11
Brain 1.33+0.58 1.84+0.24 1.71+£0.30 1.63 +0.32
Left overy 0.09+0.02 0.07+0.02 0.07+0.01 0.07+0.01
Right overy 0.10+0.03 0.07+0.03 0.07+0.02 0.08+0.02
Adrenal 0.65+0.06 0.68+0.06 0.96 +0.05 0.65+0.06

Each group consisted of 10 rats.
Mean + S.D.(g)

Not significantly different between groups: p>0.05 (one way ANOVA)

Table 17. Relative organ weights of male SD rats subcutaneously injected with Hantabax for 5 weeks

Low dose

Middle dose

High dose

Control
Right kidney 0.0042 £ 0.0005
Left kidney 0.0045 + 0.0005
Liver 0.0342 +0.0043
Spleen 0.0023 + 0.0008
Heart 0.0029 +0.0012
Lung 0.0051+0.0012
Brain 0.0044 + 0.0016
Left testis 0.0046 + 0.0006
Right testis 0.0053+0.0013
Adrenal 0.0020 + 0.0005
Thyroid 0.0023 + 0.0004

0.0040 £ 0.0006
0.0041 £ 0.0004
0.0345+0.0044
0.0025 + 0.0003
0.0031+0.0003
0.0044 + 0.0010
0.0055 £ 0.0007
0.0049 + 0.0005
0.0048 + 0.0004
0.0019+0.0002
0.0021+x0.0003

0.0049 £ 0.0007
0.0050 £ 0.0008
0.0425+0.0111
0.0036 + 0.0009
0.0034 £ 0.0006
0.0057+0.0012
0.0061+0.0013
0.0055+0.0011
0.0057+0.0012

0.0023 +0.0003

0.0024 +0.0005

0.0048 = 0.0006
0.0050 + 0.0006
0.0443+0.0061
0.0035 = 0.0006
0.0032+0.0003
0.0047 +0.0007
0.0064 + 0.0008
0.0051 £ 0.0006
0.0049 £ 0.0008
0.0022 £ 0.0004
0.0026 + 0.0006

Each group consisted of 10 rats.
Mean £S.D.

Not significantly different between groups: p>0.05 (one way ANOVA)
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Table 18. Relative organ weights of female SD rats subcutaneously injected with Hantabax for 5 weeks

Low dose

Middle dose

High dose

Control
Right kidney 0.0043 +0.0003
Left kidney 0.0043 +0.0005
Liver 0.0377 +£0.0048
Spleen 0.0027 +£0.0003
Heart 0.0033 +0.0003
Lung 0.0051 £ 0.0008
Brain 0.0057 +0.0024
Left overy 0.0004 + 0.0001
Righ overy 0.0004 = 0.0001
Adrenal 0.0028 + 0.0003
Thyroid 0. 073+0.0011

0.0043 + 0.0002
0.0043 +0.0002
0.0375+0.0035
0.0026 + 0.0004
0.0031+0.0005
0.0054 + 0.0007
0.0080 + 0.0009
0.0003+0.0001
0.0003 + 0.0001
0.0030+0.0002
0.0027 £ 0.0003

0.0045 + 0.0004
0.0045 + 0.0004
0.0407 £0.0020
0.0032+0.0003
0.0034 + 0.0004
0.0055 + 0.0004
0.0076 +0.0014
0.0003 £ 0.0001
0.0003 £ 0.0001
0.0031+0.0003
0.0031+0.0006

0.0044 = 0.0004
0.0045 + 0.0005
0.0406 + 0.0037
0.0036 £ 0.0006
0.0035+0.0004
0.0055+0.0004
0.0074+0.0014
0.0003+£0.0000
0.0003 £ 0.0001
0.0030+ 0.0003
0.0033+0.0019

Each group consisted of 10 rats.
Mean £ S.D.

Not significantly different between groups: p>0.05 (one way ANOVA)
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