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Figure 1 The flowchart of the course on recognition of health damage caused by drinking well water with

diphenylarsinic acid

High-level arsenic exposure

Moderate/low—level arsenic exposure

| 2000 A syndrome presenting mainly with cerebellar |
symptoms first became apparent in a few residents.
1
Mar 17 A physician introduced one of patients to PHC and |
2003 asked PHC to investigate the drinking water.
1
Mar 20 High concentration of arsenic was detected
2003 in water of the well.
PHC immediately directed people to refrain from
drinking water in surrounding wells.
1
Apr 1  The Special Committee was first held. | Apr 3  PHC reported moderate concentration of arsenic
2003 2003 in_the water of several wells.
1
Apr 9 PHC investigated heath conditions and drinking |
2003 habits of the water on the residents.
1
Apr 14 Diphenylarsinic acid was identified in the water. |
2003
I
Apr 19 Pysicians found that prominent signs are |
2003 central nervous system disorders.
I
May 7 The Special Committee declared the injury was
2003 caused by drinking water with diphenylarsinic acid.
Jun 7 Government of Japan resolved urgent program for health damage caused by diphenylarsinic acid .
2003

PHC: Itako Public Health Center
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Table 1 Demographics of subjects

Degree of Diphenylarsinic Acid Exposure

S Age High-level Moderate/low-level No
ex (Year) CXposure exposure exposure
Answered  Analysed
n=20 n=72 n=67 n=134

Male 10-19 2 8 5 11
2029 0 6 5 12

30-39 2 7 7 11

40—49 1 4 4 10

50-59 2 10 10 18

60—65 0 5 4 8

Total 7 40 35 70

Female 10-19 5 3 3 7
20-29 3 6 6 9

30-39 1 5 5 13

40—49 3 6 6 10

50-59 1 9 9 20

60—65 0 3 3 5

Total 13 32 32 64
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Table 2 Neurological subjective symptoms by the degree of diphenylarsinic acid exposure

Degree of Diphenylarsinic Acid Exposure

Subjective symptoms

Moderate/low-level exposure

No exposure High-level exposure

Significance

n=67 n=134 n=20
Dizziness 11 16% 7 5% Hok 8 40%
Unsteadiness 11 169% 9 7% * 13 65%
Tumbling 1 1% 0 0% 8 40%
Standing disorder 0 0% 1 1% 5 25%
Gait disturbance 1 1% 1 1% 9 459%
Speech disturbance 3 4% 2 1% 8 40%
Tremor 3 4% 0 0% 12 60%
Dysesthesia 10 15% 2 1% ok 5 25%
Weakness 2 3% 2 1% 9 459%
Hypoesthesia 1 1% 0 0% 4 20%
Grasp disturbance 2 3% 1 1% 8 40%
Writing disturbance 5 7% 1 1% Hok 9 459%
Cramp 1 1% 0 0% 4 20%
Diplopia 8 12% 2 1% ok 8 40%
* P<0.05 ** P<0.01;

P-value for the difference between moderate/low-level exposure and no exposure subjects based on Cochran-Mantel-Haen-

szel test
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Table 3 Subjective symptoms other than neurological system by the degree of diphenylarsinic acid exposure

Degree of Diphenylarsinic Acid Exposure

Subjective symptoms other

than neurological system Moderate/lovi—level exposure No exposure Significance High—levil exposure
n=67 n=134 n=20
Amnesia 16 249% 12 9% 9 45%
Insomnia 16 249% 3 2% 3k 6 30%
Melancholy 14 21% 6 4% 3k 7 35%
Mild fever 3 4% 1 1% 8 40%
Headache 13 199% 8 6% 3k 11 559%
Pain 4 6% 11 8% 4 20%
Ttchiness 14 21% 7 5% 3k 12 60%
Fatigue 6 9% 8 6% 10 50%
Weight change 21 31% 12 9% Hk 10 50%
Nausea/vomiting 4 6% 2 1% 6 30%
Abdominal pain 3 4% 4 3% 8 40%
Anorexia 5 7% 13 10% 2 10%
Diarrhea 12 18% 5 4% Hk 8 40%
Constipation 7 10% 6 4% 3 15%
Abdominal distention 7 109% 1 1% 4 20%
Nasal discharge 10 15% 9 7% 3 15%
Cough 1 16% 5 4% ok 10 50%
Sputa 9 13% 9 7% 7 35%
Dyspnea 8 12% 2 1% ok 7 35%
Palpitation 8 12% 7 5% 6 30%
Edema 1 1% 4 3% 4 20%
Wart 3 49% 4 3% 3 15%
Redness 3 4% 4 3% 2 10%
Rash 6 9% 6 49% 6 30%
Loss or excessive growth of hair 5 7% 3 2% 9 45%

** p<0.01;
P-value for the difference between moderate/low-level exposure and no exposure subjects based on Cochran-Mantel-Haen-
szel test

Table 4 Number of pregnany and miscarriage by the PR U 72 F RN OIEIRE TS L O AR IREL A, Table
year of pregnancy for pregnant women drinking well 4R T, HARIMEIL, V7 2 2IVT VY /EREEE
water with moderate to low concentration of I X AR E TR 2 AERAS < 75 - 722001 4E LU IC

diphenylarsinic acid during pregnanyy TR BT, 2004FLIRE B AATRE L 7= 3 AT -

Vear of pregnancy Number of pregnancy W, SRR L SRR 101-215 ug /L, HAERS
Delivery =~ Miscarrige Total OIFIEREIZ166E 5248 TH D, H "ﬁ’ﬁ){j{ LT

1994 3 0 3 MAEZAL ], [HfL], TRAEL WV, [BE] ke
1995 0 0 0 DA BTz (Table 5), 7533, 20024FICEE L 7o F
1996 1 0 1 B35 L UR0034EICHiEE L 7o fE RIS, Th e niE3sdt
1997 ! 0 ! FROM AT LB ICTFEEAFIR L, 2004451 HpE L T
1998 2 1 3 W5
1999 1 0 1
2000 1 0 1 N #E =
2001 0 1 1
2002 0 | 1 EHOIAEOE, V7 2 VT Iy VEETHY
2003 0 1 1 SN KIZ LD RO TRESR 3 A RN #HEA & L
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Table 5 Miscarriages after mother drinking well water with diphenylarsinic acid (2001-2003)

Year of Mother’s Subjective Pregnant Week of Condition at Period of Diphenylarsinic acid
age at SymDbtoms statys  Pregnancy stillbirth drinking concentration in well
pregnancy pregnancy ymp at stillbirth well water water (ngAs/mL)
oo . 3 hours after sudden
2001 22 itchiness, diarhea, =) 24 abdominal pain and 1990-2003 130
p ’ premature delivery
headache, weight
2002 21 change, constipation,  normal 16-18 found dead at 2001-2003 101
dyspnea examination
amnesia, insomnia, threatened
2003 33 melancholy, dyspnea, borti 19 irregular bleeding 1970-2003 215
weight change, rash abortion
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Subjective symptoms and miscarriage after drinking well water exposed to

diphenylarsinic acid
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arsenic

Objectives An outbreak of neurological health disorder caused by drinking well water occurred in 2003 at

Methods

Results

one apartment building in Kamisu, Ibaraki, Japan. This was the first case of mass poisoning due to
well water contaminated with diphenylarsinic acid (DPAA). Subsequently, other residents in
Kamisu were confirmed to have drunk well water containing lower concentrations of DPAA. The
present study aimed to investigate neurological and other subjective symptoms and miscarriage oc-
currences after DPAA exposure.

Subjects were residents of Kamisu aged 10—65 years in 2004. Twenty residents (high-level ex-
posure group) had lived in the apartment building and drunk well water containing DPAA at arsen-
ic concentrations of 2,262 ug/L. The moderate/low-level exposure group (67 residents) had drunk
other well water containing DPAA at arsenic concentrations of 2-230 ,ug/L (mean: 85 ,ug/L) and
DPAA was detected in their hair or nails. A control group (134 residents), matched to the latter
group by sex and age, had only drunk tap water. Public health nurses completed a questionnaire on
symptoms, pregnancy, and miscarriage through interviews.

Dizziness, unsteadiness, dysesthesia, writing disturbance, diplopia, insomnia, melancholy,
headache, itchiness, weight change, diarrhea, cough, and dyspnea were significantly higher in the
moderate/low-level exposure group than in the control group. A similar tendency was found in the
high-level exposure group. From 1999 through 2003, no miscarriages occurred among 15 pregnan-
cies in the control group, while three miscarriages occurred among five pregnancies in the moder-

ate/low-level group.

Conclusion DPAA exposure via well water caused miscarriage, in addition to neurological and other sub-

jective symptoms.
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