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Slightly acidic electrolyzed water has been used as disinfectant in food factories and agricultural or other applications.
A large volume of sprayed acidic water generates mist suspended in the air. It is concerned whether this acidic mist
affects worker’s health especially their respiratory systems. In this study, we examined the safety of the acidic mist in
rat. Slightly acidic electrolyzed water (ph: 6.0+0.2, available chlorine level; 54+1 ppm) was prepared by slightly acidic
electrolyzed water producing device, Pure-star-Mp-240B® (TOWA-Techno).Female and male Wister rats (6-week old,
SPF) were kept in plastic houses where either the acidic water (test group) or tap water (control group) was sprayed 5
days a week (0.1 L/hour, 6 hours/day) for 2 or 4 weeks. No changes were observed in clinical signs, weight, blood test,
urine test, autopsy, organ weights and pathological test between the groups. In the group treated with acidic mist for 2
weeks, a biochemical examination revealed a significant change of inorganic phosphorus level in females and
significant changes in GOT, glucose and sodium levels in males. No other abnormalities were observed. In the group
treated with acidic mist for 4 weeks, slight but significant changes in blood levels of sodium and chlorine were
observed. Taking into consideration the fact that no other changes in electrolytes levels were observed, these changes
appeared to be inappreciable.Under the condition of this study (5 days/week for 4 weeks), slightly acidic electrolyzed
water spray showed no toxicity and appeared to be safe.
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Fig.1 Body weight changes in rats treated with Pure-ster water mist

and tap water mist for 4weeks
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Table 1 Absolute organ weight in rats treated with Pure-star water mist and tap water mist for 2 and 4 weeks
2weeks 4weeks
Organs female male female male
tap water Pure-star tap water Pure-star tap water Pure-star tap water Pure-star
Liver 4274 + 0231 4271 + 0327 7.131 + 0.195 7.195 + 0.669 4.655 + 0.533 4291 =+ 0.158 8.155 =+ 0.648 7.579 =+ 0.506
Kidney 1.189 + 0.115 1.152 £ 0.084 1.706 + 0.098 1.673 + 0.116 1.284 =+ 0.138 1.220 + 0.099 1.860 + 0.096 1.797 =+ 0.077
Spleen 0.400 + 0.038 0.368 + 0.035 0.529 + 0.025 0.538 + 0.034 0412 + 0.032 0418 =+ 0.051 0.548 =+ 0.046 0.522 = 0.029
Ovarian-Testis 0.091 + 0.016 0.093 + 0.011 2562 + 0.200 2.516 =+ 0.127 0.103 =+ 0.017 0.099 + 0.013 2801 =+ 0.088 2.679 =+ 0.130
Lung 0.687 + 0.065 0.665 =+ 0.039 0.893 =+ 0.026 0.854 =+ 0.045 0.727 + 0.051 0.726 + 0.030 0.910 + 0.058 0.850 + 0.026*
*P<0.05 Significant from saline Mean+SD
Table 2 Relative organ weight in rats treated with Pure-star water mist and tap water mist for 2 and 4 weeks
2weeks 4weeks
Organs female male female male
tap water Pure-star tap water Pure-star tap water Pure-star tap water Pure-star
Body weight 157.7 + 8.00 158.1 + 5.63 2304 + 9.53 230.8 =+ 1646 177.1 + 7.10 1724 + 4.77 277.0 + 9.52 2675 £ 12.96*
Liver 2710 4 0.115 2.699 + 0.126 3.097 + 0.098 3.114 =+ 0.109 2.623 + 0.122 2490 =+ 0.112 2944 + 0.173 2.831 =+ 0.117
Kidney 0.753 + 0.052 0.729 + 0.044 0.741 + 0.053 0.725 + 0.021 0.724 =+ 0.034 0.707 =+ 0.048 0.671 =+ 0.022 0.672 + 0.016
Spleen 0.253 + 0.023 0.233 + 0.022 0230 + 0.007 0.233 + 0.006 0.233 + 0.008 0.242 =+ 0.026 0.198 =+ 0.012 0.195 =+ 0.012
Ovarian*Testis 0.057 + 0.008 0.059 + 0.007 1.111 + 0.062 1.092 + 0.043 0.060 =+ 0.009 0.057 = 0.006 1.013 =+ 0.061 1.002 =+ 0.056
Lung 0.435 + 0.025 0424 + 0.023 0388 + 0.016 0.371 + 0.016 0411 =+ 0.025 0421 =+ 0011 0328 =+ 0.014 0318 =+ 0.008*
*P<0.05 Significant from saline Mean=SD
Table 3 Hematological findjngs in rats treated with Pure-star water mist and tap water mist for 2weeks
Parameter female male
Pure-star tap water Pure-star tap water
WBC(/ul) 6600 1781 5917 + 1019 7333 = 1100 6517 1221
RBC(XIO“/pl) 889 + 345 884 + 21.6 873 + 10.6 838 + 440
Hgb(g/dl) 16.5 + 048 16.15 + 0.29 159 + 034 162 = 035
Hct(%) 528 = 1.73 52,6 + 1.40 51.1  + 0.83* 522 + 0.52
PLT(x10*/ul) 572 = 872 62.1 + 5.05 75.0 + 8.03* 849 <+ 14.05
MCV(fl) 595 + 084 59.7 £ 2.16 59.0 =+ 0.55* 625 =+ 3.21
MCH(pg) 185 = 0.34 183 = 0.54 182 + 0.40* 194 + 0.86
MCHC(%) 312 + 0.38 30.8 = 037 31,1 = 0.64 31,1 = 048
Specific gravity 1.062 £ 0.0013 1.062 + 0.0012 1.061 + 0.0004 1.061 = 0.0004
*P<0.05 Significant from saline Mean+SD
Table 4 Hematological findjngs in rats treated with Pure-star water mist and tap water mist for 4weeks
Patiticte female male
Pure-star tap water Pure-star tap water
WBC(/ul) 5700 + 576 6000 872 7250 + 1237 7333 + 1331
RBC(x10*/pl) 914 = 25.1 905 = 209 957 + 238 945 £+ 237
Hgb(g/dl) 16.6 = 0.37 165 = 0.20 17.1  += 0.49 167 + 033
Hct(%) 527 £ 0.96 532 + 1.14 522 + 0.77 51.5 = 1.46
PLT(x10*/ul) 589 =+ 442 567 + 1.68 622 =+ 424 682 =+ 7.87
MCV(fl) 58 + 1.60 59 + 098 55 + 1.03 55 £ 1.52
MCH(pg) 18.1 + 0.23 182 + 0.35 179 £ 0.29 176 = 0.19
MCHC(%) 315 £ 0.52 31.1 = 0.61 328 £ 0.68 324 = 0.75
Specific gravity 1.062 £ 0.0008 1.062 = 0.0012 1.061 + 0.0005 1.061 + 0.0011

Mean=SD
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Table 5 Blood chemistry examinations in rats treated with Pure-star water mist and tap water mist for 2weeks

Pararieter female male
Pure-star tap water Pure-star tap water
T-Protein(g/dl) 59 £ 013 58 = 0.13 6.0 + 0.16 6.0 =+ 0.16
Albumin(g/dl) 44 + 0.16 43 £ 0.12 45 £ 0.10 45 = 0.08
A/G 3.1+ 043 29 =+ 0.28 29 + 0.12 28 = 030
AST(IU/) 123 + 258 127 = 21.7 130 = 29.0 152 = 334
ALT(IU/) 48 + 7.1 49 £ 9.6 65 £ 149 59 + 59
ALP(IU/I) 639 + 49.0 635 = 89.6 1037 + 85.8 1102 + 128.0
LAP(IU/) 68 + 4.8 69 = 23 71 + 23 72 £ 25
CRE(mg/dl) 023 + 0.02 024 =+ 0.04 022 + 0.01 022 £ 0.023
BUN(mg/dl) 17 £ 2.6 16 = 26 18 + 22 18 + 22
GLU(mg/dl) 123 + 8.8 121+ 139 150 + 18.6 142 £ 16.5
Total lipid (mg/dl) 256 + 232 238 + 21.2 196 + 202 186 + 27.6
TG(mg/dl) 20 + 33 17 + 57 38+ 99 35 = 142
Phospholipid(mg/dl) 134 + 152 125 = 9.7 89 =+ 75 8 =+ 89
T-Cho(mg/dl) 67 + 7.8 64 £ 6.6 46 + 4.4 44 = 39
Na(mEa/1) 142 + 1.2 143 = 12 142 + 1.0 144 = 1.7
K(mEqg/l) 50 = 033 47 £ 031 54 + 045 52 £ 020
Cl(mmol/dl) 103 + 1.4 103+ 22 100+ 0.89 100 = 1.2
Mg(mg/dl) 22 £+ 0.12 23 £ 0.12 22 = 0.05 23 £ 0.16
Ca(mg/dl) 10.1  + 0.32 10.0 =+ 0.37 106 + 0.36 105 + 022
IP(mg/dl) 74 + 0.5 79 =+ 0.82 9.1+ 0.38 9.1 = 047
Mean+SD
Table 6 Blood chemistry examinations in rats treated with Pure-star water mist and tap water mist for 4weeks
female male
Parameters
Pure-star tap water Pure-star tap water
T-Protein(g/dl) 59 + 0.08 59 £ 0.32 622 + 0.16 63 + 023
Albumin(g/dl) 44 + 0.12 45 + 024 45 + 0.10 45 + 0.15
A/G 3.0 £ 021 3.13 £ 021 27 £ 0.16 26 + 0.18
AST(IU/) 150 + 184 168 + 445 188 + 86.9 199 + 33.2
ALT(IU/) 56 + 99 63 + 10.6 66 + 19.0 64 + 7.5
ALP(IU/) 504 + 98.8 503 + 36.2 681 + 85.6 738 = 222
LAP(IU/) 68 + 2.6 67 + 5.9 64 + 2.8 65 + 3.2
CRE(mg/dl) 022 + 0015 026 =+ 0.028* 024 + 0.033 0.26 + 0.037
BUN(mg/dl) 16 + 1.8 16 + 1.7 18 + 29 17 + 0.89
GLU(mg/dl) 120 + 157 113 = 20.0 150 + 224 150 + 18.1
Total lipid (mg/dl) 252 + 345 248 + 62.5 219 + 303 231 + 472
TG(mg/dl) 16 + 48 21 + 9.6 50 + 144 62 + 299
Phospholipid(mg/dl) 132 + 179 127 + 314 94 + 95 95 £ 123
T-Cho(mg/dl) 69 + 8.9 67 + 164 50 + 5.6 49 + 6.0
Na(mEq/1) 141 + 1.6 141 + 1.5 142 + 22 142 + 19
K(mEq/1) 5.1 & 023 44 + 0.36* 47 + 035 49 + 047
Cl(mmol/dl) 102 + 1.0 100 = 1.3*% 99 + 1.6 98 + 1.0
Mg(mg/dl) 23 + 0.14 23 + 020 23 = 021 23 + 0.14
Ca(mg/dl) 10.1 £ 0.23 102 + 0.38 10.6 + 0.219 104 + 0.33
IP(mg/dl) 7.5 & _10:73 73 £ 0.71 8.7 + 043 85 + 046
*P<0.05 Significant from saline Mean=SD
Table 7 Urinalysis in rats treated with Pure-star water mist and tap water mist for 2 and 4 weeks
2weeks 4weeks
Parameters female male female male
tap water Pure-star tap water Pure-star tap water Pure-star tap water Pure-star
e Img/dl 3 5 3 3 4 3 2 2
Urobilinogen Smglal 3 ’ 3 3 5 3 1 4
= 6 6 3 4 6 6 5 4
Occult Blood + 0 0 3 1 0 0 1 2
<+ 0 0 0 1 0 0 0 0
Bilirubin - ) > > 3 : 5 G @
+ 3 3 4 3 0 0 0 0
Ketone Body * o 6 5 5 6 6 6 B
F+ 0 0 1 1 0 0 0 1
Glucose = 6 6 6 6 6 6 6 6
+ 1 2 0 0 2 3 0 0
Protain + 4 3 2 2 4 2 3 3
++ 1 1 4 4 0 1 3 3
pH 5 1 1 3 3 3 3 1 1
6 5 S 3 3 3 3 5 5
1.005 0 0 0 0 0 2 0 0
1.015 1 0 0 0 0 0 1 0
1.020 0 1 0 0 1 0 0 0
Specific Gravity 1.025 2 2 0 0 0 0 1 0
1.030 1 0 0 0 0 0 0 0
1.035 1 2 2 0 2 1 0 2
1.040 1 1 4 6 3 3 4 4
Nitrite - 5 6 6 5 6 6 6 6
+ 1 0 0 1 0 0 0 0
WBC = 6 5 0 1 6 6 4 2
+ 0 1 6 S 0 0 2 4
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Table 8 Histopathological findings in rats treated with Pure-star water mist and tap water mist for 2weeks

2weeks 4weeks
Organs female male female male
tap water Pure-star tap water Pure-star tap water Pure-star tap water Pure-star

Cornea 0 0 0 0 0 0 0 0
Conjunctiva 0 0 0 0 0 0 0 0
Lung 0 0 0 0 0 0 0 0
Trachea 0 0 0 0 0 0 0 0
Skin 0 0 0 0 0 +, 1/6 0 0
Skin(Myolysis) 0 0 0 0 0 +, 1/6 0 0
Nasal cavity +, 1/6 0 0 0 0 0 0 0

Grade: 0; No change, +; Very slight, +; Slight, ++; Moderate, +++; Marked, P: Present

Table 9 Histopathological findings in rats treated with Pure-star water mist
and tap water mist for 4weeks

male
tap water Pure-star tap water Pure-star
Liver 0 0 0 0
Spreen
Kidney
Stomach
Small intestine
Large intestine
Pancreas
Adrenal
Qituitary
Cerebrum
Cerebellum
Mebulla oblongata
Ovary
Uterus
Testis
Grade: 0; No change, +; Very slight, +; Slight, ++; Moderate, +++; Marked, P: Present

female

Organs

C OO OO OO OO OO OO
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==l loE-R-NeoNol-R-R- NN -

(=]
(=}
(=}

changed organ / n
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