EHBE LTOIEEIC S 5 AMBEREOEECET ST

Studies on the environmental conditions of human life in Hokkaido as
the northern region

e ALHBE RS RF IR PT RR g =5 OB O HE

Prof., Graduate School of Environmental Sci., Hokkaido Univ. Kazuo SAITO

HEPgEE KR RN R
Prof., Hokkaido Univ. School of Medicine Eimatsu TAKAKUWA
RIS R I 5

Assoc, Proi., Graduate School of Environmental Sci., Hokkaido Univ.
Hiroshi KaJgr

Rl e s S T R SRS E A& &=
Assis,, Graduate School of Environmental Sci., Hokkaido Univ.
Shun FujiMoro

IR RGBSR TR E 5 R iE
Assis,, Graduate School of Environmental Sci., Hokkaido Univ.
Tadashi NIIOKA

B (RSN s e F T € A0 HE Z

Assoc. Prof, Cancer Institute, Hokkaido Univ. School of Medicine
Naoyuki TANIGUCHI

RESHERE ISR B o JE R

Assoc. Prof., Univ, of Occupationzl and Environmental Health, Japan
Masaharu KUMASHIRO

The availability and adaptability of living environment in Hokkaido as a northern region,
characterised as snow and coldness for a long period in a year was studied from the view
point of environmental science.

(1) Heavy metals such as lead, zinc, manganese, cadmium, chromium and copper in the
snow falls of Sapporo, Asahikawa, Furano, Hidaka and Sarabetsu as one of the chemical factors
in the human environment were analyzed with Zeeman type atomic absorption spectrophoto-
metor. The average values of these metal contents at the sixty-one points in Sapporo were
14.1 ppb of Pb, 40.0 ppb of Zn, 40.8 ppb of Mn, 0.30 ppb of Cd, 4.27 ppb of Cr and 12.5
ppb of Cu respectively. These values except Zn were significantly higher than those at an
altitude of 1,000 meters of Mt. Niseko as a control. The metal contents of Mn, Cd, Cr and
Cu in the snow falls in Sapporo city were correlated significantly with the volume of traffic
vehicles. The metal concentrations in Asahikawa, Furano, Hidaka and Sarabetsu were com-
pared to those of Sapporo city. pH in the snow fall ranged from 5.3 to 5.9. Any significant
difference of the pH among Sappore, Asahikawa, Furano, Hidaka and Sarabetsu was not
recognized. The heavy metal concentrations of the snow fall in the four locations were lower
than those of Sapporo city, These metal concentrations in snow were proportionate to the
size of population, the highest in the city of Sapporo and the lowest in the snow on Mt.
Kitanomine as a control.

These results show that the quantitative and qualitative distributions of metals in the
snow falls are the useful indicators for the analysis of air pollution.

(2) City noise level was investigated at the same 61 points as the heavy metal contents
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were measured in Sapporo. This was determined with the sound level meter connected with
digital display upit in the morning and in the afternoon of February in snow fall season as
well as of October in no snow fall season. The sound levels were decreased in proportion
to the distance from the Sapporo Station. The noise level in October was ranged from 50 to
55 dB(A) and that in February was ranged from 40 to 45 dB({A). No difference was noted
between in the morning and in the afterncon. The difference of the sound level both in
February and October was about 7 dB on average. Effect of snow falls on the back ground
noise level, where no trafiic vehicles exist, was recognized significantly and the decrease in
5.5 dB of sound levels was observed, City noise level in Sapporo in detail at the 184 points
of 24 directions in the morning and in the afterncon distributed ranging from 37 to 74 dB (A).
The noise levels were decreased in proportion to the distance from the center of the city.
The evaluation of noise in the environment was investigated psychologically and physiologically.
Fall sound and white noise were used in the experiments of a comparative study among the
methods of regulation, category estimation and electroencephalographical analysis. It was
made clear that the effects of noise on the higher nervous activities depended on the appearance
status of alpha wave in EEG.

Metal concentrations of Cd, Mn, Pb, Cu and Zn in the blood of the 308 healthy male and
female inhabitants aged from 20 to 65 years of Sapporo, Hidaka and Sarabetsu were analysed
by the method of the standard additions with a Zeeman type atomic absoption spectrophoto-
meter. The mean concentrations in males from the three locations in Hokkaido were (.36
Cd, 1.70 Mn, 7.5 Pb, 95.0 Cu and 854 Zn in ug/100m{ blood, and of females were 0.32 Cd,
1.85 Mn, 6.6 Pb, 96.9 Cu an 815 Zn in pg/100 mi blood.

The relationship of metals in buman blood to the enzymes such as carbonic anhydrase B
(CA-B} and C(CA-C) isozymes delta aminolevulinic dehydratase (ALAD), 'superoxide dehydra-
tase (80D), catalase, and pyrimidine-5’-nuclectidase (Py5'N), these enzymes of the inhabitants
in Sarabetsu and Hidaka areas in Hokkaido were measured. As the results, copper correlated
to carbonic anhydrase isozyme B, superoxide dismutase and delta aminolevulinic acid dehydra-
tase activities significantly. Zinc had a significant correlation with carbonic anhydrase isozyme
B. Copper showed a significant correlation to manganese, lead and zinc. It was revealed the
copper played an important role in the human body from above results.
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Table 1. Motor car holding rate and lead con-
dition
{March 31, 1978]

Hokkaido 1,693,296( 5.1%) 310%
the whole of Japar 32,965,084 (100.0%) 289*

contents Hokkaido ratio to the whole
country
1. truck 468,337 5.89
2. hus 14,318 6.497
3. car 069,345 5.5%
4. special motor vehicle
24,783 5.8%
5, autobicycle 11,434 3.995
6. light car 128,533 2.1%
7. big special car 76,546 31.1%

Holding rate of big motor vehicle {(1.+2.+7.)
Hokkaido 4%
the whole of Japan  14*
Length of road
Holckaido
the whole of Japan
1,490 m**

*:. Number of Vehicles/1,000 Population
#: Meterfl,000 Population

3,010 m#**

Br<) 5 bBHFERD 10,760 km® (H 2,760 km?,
i 4,130 km®, ##3h 3,800 km*, [z 30 km?)
< 13.7% %o, WEH@mEW 55,636 km® (3
*k 53,615 km?, B 2,021km* T 70.9% &
BTV B, o HICHIBAE 630 km?) 0.8% % In
2 HEFD 11,504 km* (14.6%) Lich, ZOMW
B g A A B fER (4,738,000 A) HR{E
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Fig. 1. Sampling points of snowfall in
Hokkaido
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Table 2. Heavy metal concentration in snowfall of Hokkaido

No. of sampling

Locations Population* points Pb Cd Cr Cu Zn Mn pH
Sapporo 1,240,613 61 14.1 .30 4.3 12.7 37.0 40.8 5.8
+1.6 +£0.03 0.7 2.0 +3.4 7.0 +40.2
Asahikawa 320,526 38 9.1 0.08 — 7.2 23.6 51.8 5.8
+1.5 +0.01 +1.7 £3.9 £15.0 +0.2
Furano 29,155 12 7.0 0.06 1.5 1.3 16.2 20.7 5.3
+2.1 +£0.01 +0.4 0.2 3.4 x7.9 0.2
Hidaka 4,023 12 9.1 0.08 1.2 2.2 27.8 18.7 5.3
+1.5 £0.01 £0.2 4+0.1 9.0 +4.5 +0.3
Sarabetsu 3,787 12 5.6 0.01 1.2 2.1 16.7 7.0 5.9
+0.9 +0.01 £0.3 0.1 %91 +2.1 0.1
Mt. Niseko 2 8.5 0.03 0.9 5.0 4.5 2.5 -
+0.5 *+0.03 +£0.4 0.0 1.8 1.5
Mt. Kitanomine 2 1.6 N.D. ¢.2 N.D. 1.5 2.1 -
+0.6 +0.0 +0.5 +0.9

Values are meand:standard error of each sampling points.
The values of metal concentration are shown with microgram per 1,000 ml of snmow solution.
*: Population is the value by cencus on October, 1, 1975.
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Table 3. City noise level and trafic volume during snowfall season and no-snowfall

season

Qcteber February Signification
Noise 54.52-:8.85 (N=62) 47.44::11.29 (N=62) »<0.01
Back ground £3.1845.11 (N=11)  37.63+ 5.98 (N=24) p<0.02

No. of vehicles (heavy) 4163 (233)

3051 (188)

Table 4. City noise level for each 1km up to 8km in the 24 directions from Sapporo

station in the morning and in the afternoon.

The values are shown with LgdB

(A). Noise level of 0km (at the point of Sapporo station) are 68.7 dB(A) in

AM. and 65.5 dB(A) in P.M.
1 km 2km 3km 4 km 5km 6 km 7 km 8 km
Direction
AM PM AM PM AM PM AMPM AM PM AMPM AM PM AM PM

N 55 54 62 61 56 60 43 43 48 50 54 45 46 49 66 68

1 68 68 52 56 56 56 52 57 50 51 54 55 51 57 54 b2

2 61 58 46 47 44 50 50 54 51 &2 52 53 43 58 38 B0
NE 5% 59 52 49 49 48 52 60 56 54 55 55 42 47 48 50
3 58 B9 48 52 48 B0 56 52 51 53 67 64 47 46 48 47

4 56 53 46 53 60 60 67 66 60 57 49 48 63 58 41 46

E 64 60 69 69 52 67 64 64 41 47 42 44 43 42 37 40

5 71 70 61 62 61 6L 56 56 65 58 71 70 61 54 5% B4

6 69 69 62 62 53 51 61 60 47 B0 48 50 53 50 58 59
SE 66 61 65 65 72 72 61 63 58 55 54 56 63 56 45 41
7 69 68 67 64 62 68 57 @3 54 B4 48 55 44 50 43 42

8 74 73 57 56 63 358 40 43 67 65 45 42 46 58 69 65

8 66 66 55 52 64 64 61 63 54 62 61 60 52 5l 53 50

9 55 B4 55 55 56 60 45 48 _— = e 49 80 49 50

10 69 67 64 68 54 53 44 46 — - 43 41 44 47 49 45
5w 73 73 63 63 50 b1 45 41 - a— —_— —_ - e
11 67 66 57 58 44 45 46 45 38 41 47 44 54 59 —
12 66 68 60 60 64 67 48 47 35 40 —_ = 50 45 67 59
W 53 49 57 54 51 &0 41 58 47 45 67 66 45 43 33 42
13 66 69 65 59 56 62 49 50 73 73 60 53 55 50 50 43
14 47 48 60 61 44 45 45 40 51 55 61 57 46 47 57 60
NwW 50 48 51 42 56 55 55 54 53 53 48 51 62 53 42 44
15 57 56 50 47 57 49 59 57 53 47 44 49 49 46 53 56
16 69 64 56 61 42 45 60 56 52 52 52 50 43 48 53 56

—: Unmeasurable point for the mountain.
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Fig. 2. Frequency disiribution of ciiy noise
level in Sapporo during snowfali season
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Without instruction | With slide instruction

Table 5. Four way analysis of variance of «
wave (Tr) in EEG.

Source of variation df MS F
Between subjects 19
i }}7"}}"'}”‘?—*{ A (instruction) 1 20.58 0.001
subj. w. groups 18  1657.17
sok | Within subjects 140
TN :tf‘l_!’ﬁi B (sound level) 3 1816.36 1.46
. P 1 et s AB 3 963.33 0.80
45 620;5{1 ?esve] indclsB(A) 65 75 85 Bxsubj. w. groups B4  1245.22
C (WN.FL) 1 55.690 0.12
PFig. 4. Changes of @ wave in EEG exposed to AC 1 2497.96 5.32%
white noise and fall sound (Cz, mean-+ Cxsubj. w. groups 18 469.20
SE.) BC 3 915.61 1.06
ABC 3 775.70 0.90
BCxsubj. w. groups 54 865.92
¥ P<0.05
Without instruction With slide inslvuction
150( - Table 6. Three way analysis of variance of «
wave (Tr) in EEG of SI group.
7 j"l‘{“% 1 1—}‘%- o
F100f 357 L \‘”1 S RN \EI[ Source of variation df MS F
= & LA I
" Subjects 9  1605.08
A {sound level} 3 1760.51 1.087
501 e WN.[ s— N A X subjects 27 1619.66
l et e Pl B (WN.FL) 1 1649.81 5.079+
45 G3 75 85 45 65 75 85 Bx subjects g9 323.68
Sound Tevel in A3 (A) AB 3 775.98 (.825
Fig. 5. Changes of @ wave in EEG exposed to ABx subjects 2 940.38
white noise and fall sound (Tr, mean+ Total [
S.E) * P<0.10

Table 7. Correlation of & wave in EEG between before and during noise exposure. The
values indicate correlation coefficients.
Sl-group NI-group
Subject
Cz Tr Cz Tr
i —0.5692 —0.5368 ~-0,3346 —0.2096
2 —0.7631% —0.4961 0.3573 0.3014
3 —0.9265%4= —0.0025 —0.6655 —0.7042
4 —0.4831 -—0.7130% —0.8724% —0.6803
5 —0.3762 (. 6936 —0.6175 —0.7922%
6 —0.4347 —0.0777 —0.4076 —0.7643%
7 —0.8348** —0.6449 —0.2019 —0.8128%
8 —0.5598 —0.4540 0.0904 0.1520
9 —0.2611 —0.1596 0.2061 —0.0926
10 —0.3329 —(.4388 —0.7627* —0.6776
* P<0.05, ** P<0.02, ** P<0.01



Table 8. Concenirations of metal in blood of inhabitants from the three locations of

Hokkaido {as pg/100 mi}

Male (N=145)

Female (N=163)

Median

Mean+S.E. Range Median  Meand-S.E, Range
Cd 0.32 0,36+ 0.01 0.09- 0.94 0.27 0.32+ 0.01 0.08- 1.08
Mn 1.6 1.7+ 0.06 0.6 - 6.5 1.8 1.8 + 0¢.04 08- 3.6
Pb 7.0 7.5 + 0.3 2.7- 346 5.9 6.6 = 0.3 2.3- 38.2
Cu 97 9% 4+ 1 58 - 130 97 97 +1 68 - 135
Zn* 843 854 410 619 -1135 795 815 +14 425  -1837

#* N=112 (Male)}, N=138 {Female).
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Fig. 6. Distribution of Cadmium, Manganese,

Lead, Copper and Zinc concentration in
bleod of the Hokkaido residents.
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Table 9. Comparison of cadmium, manganese, lead, copper and zinc concentration {(Mean
+S8.E. pg/10 mj} in blood between rural and urban districts in Hidaka area

Male Female
Rural (32) Urban {52) Signif, Rural (59) Urban (54) Signif.
Cd 0.48x 0.03  0.33% 0.02 P <0.01 0.39+ 0.02 0.284 0.02 P <0.01
Mn 1.7 = 0.1 1.8 + 0.0 N.S. 1.9 +01 1.8 + 0.1 N.S.
Pb 7.2 4+ 0.5 7.3 & 0.4 N.S. 54 4+ 03 6.8+ 0.4 P <0.01
Cu 90 4 3 9% £ 2 P <0.01 91 +2 101 + 2 P <0.01
Zn 852 420 856 14 N.S. 832 24 821 21 N.S.

Table 10. The lavels of heavy metals and metai
enzymes in blood (Sarabetsu)

Table 11. The levels of heavy metals and metal
enzymes in blood (Hidaka)

Male Female Total Male Female Total
No. 27 26 No. 20 37
Age (yr.) 43.1+2.2 42.2+1.9  0.31 Age (yr.) 43.84-1.7 48.6x1.4  2.16%
Ht 45.9:+0.9 40.44:0.5 T.94%% Ht 45.64-0.7 41.34:0.6 4 ,89%*
Hb (g/dl) 15.540.2 13.5%0.2 8.36%* Hb (g/di) 15.4+0.5 13.9+0.2 4.80%*

CA-B{mg/jgHb) 12.5+0.6 12.0+0.5  0.67
CA-C(mg/gHb) 1.90::0.10 1.874:0.11 0.20

CA-B{mg/gHb) 11.140.5 10.70.3  0.61
CA-C(mg/gHb) 1.6120.09 1.41:40.07 1.76

SOD{mgjgHb) 1.122:0.04 1.264-0.05 2.19% SOD(mg/gHb) 1.17:£0.04 1.322:0.03 3.12%*
CAT (mg/gHb) 1.55::0.05 1.71:40.06 2.05* CAT (mg/gHb) 1.41+0.05 1.254:0.05 2.41%*
Py% N (pmolPif Py5'N (pmolPif
gHb.hr) 14.8+0.5 13.640.4  2.02* gHb.hr} 15.0£0.9 16.32:0.6 1.22

ALAD {pmol ALAD {pmol

PBG/Ht-min) 34.942.06 40.9+1.49 2.38* PBG/Ht-min) 29.6+£1.5 34.84:1.0 2.,92%%
Cd (pg/dl) 0.33:40.05 0.234+0.04 1.56% Cd (pg/dl) 0.36+0.05 0.304:0.02 1.84
Cu {pgfdl) 89.7-1.9 91.041.8 0.50% Cu (pg/dl) 97.94-3.2 102.5+1.8 1.26
Za (pg/dl) 852524  THT417 3.26%* Zn (pg/di) 873425 837431  0.90
Mn (ug/dl) 1.8340.10 2.23+40.00 2.97% Mn (pg/dl) 1.6220.08 1.7940.07 1.67
Pb (ug/dl) 6.5+0.3  6.140.4  0.77 Pb {ug/dl) 9.0::0.7 7.740.4 1.59
The values are expressed as mean-+5.E, The values are expressed as mean+S.E.

* P<0.05 #* P00l * P<0.05 #* P01
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Table 12. The levels of heavy metals and metal
enzymes in blood (Hidaka and Sarabetsu.
male and female}

Hidaka  Sarabetsu Total
No, male 20 27
femaie 37 26
Total 57 b3
Age (yr.) 46.941.1 42.7%1.5 2.156%
Ht 42,740.5 43.24+0.5 6.68
Hb (g/dl) 14.440.2 14.540.2 0.38
CA-B(mg/eHb) 10.94:0.3 12.240.4 2.79%%
CA-C(mg/gHb) 1.4940.05 1.89+0.07 4.56%*

SOD (meg/gHb) 1.27::0.03 1.19+0.03 1.89
CAT (mg/gHb) 1.55:-0.04 1.62+0.04 1.24
Py5/N (pmmol Pif
gllb-br) 15.8::0.5 14.3:£0.31 2.48%*
ALAD (zmol
PBG/Ht-min) 32.141.0 38.5%1.2 4.20%%
Cd {pgfdl) 0.324:0.02 0.2840.00 2.47**
Cu {(pg/dl) 100.0+1.7 90.421.3 4,49%%
Za (ug/dl) 85321 806416 1.18
Mn (pgfdi} 1.72+0.05 2.00+0.53 0.53
Ph (ug/dl) 8.1+0.4 6.140.3 4.42%*
The values are expressed as mean#£S.E.
* P<0.05 #* P<0.01
Tahle 13. Items with significant correlations
(P <0.01)
CA-B CA-C, Cu, Zn
CA-C CA-B

sS0D CAT, ALAD, Cu
CAT S0D, ALAD, Cu

Py5'N ALAD, Cu

ALAD SCD, CAT, Py5'N, Cu

Cd —

Cu CA-B, 50D, CAT, Py%¥N, ALAD,
Zn, Mn, Pb

Zn CA-B

Mn Cu

Pb Cu

L, COREORIEOLRTIE, AEOLAHEGOL
SEMEAOBEALIE T A - L 3TET, b
GE, Wt EE LT AT e B
hbe —F, FROFRFCR, £ 0&REENE
TEL, TOFBERRCEEBY BEELT DD, ¥
MOTHEORBRE B LTV5, Fio, Hag
Ly @EERF L &b, BHRRcSBEY NI
EFTHHHELABNS, ThbOFEN, SR

DFYG L o CiHEERELS, BEEs v OAR
FOLDEBEELETAL L TAELERD,
FriBk OFEFT, R FISFEORBEYE L TE

n, EHEC X HHERS, hbOMEmC Y 5
Y RETHAENL - L TEETHEL S, °O
z bz, il BERE RO M RiEEE
NIRRT A & A 5,

e Dk A h E pilRENL, B
ek §-7 1 s V7V EBBKEERC XL 55 0
Evs Lo BeRecRboh v, &
EOFgET, FRmBkPc £RciEfed 5 LEEE
MOREHNMER L, REAFENEREx vy
BOWELTRV, &L OELRE L OFRBYH: w1
Hlie Fih ®WHEELCRRL, £EMCLTE
HenflifT LCOn e WEATFBIE L F L Bh, S8
ELHETTAEH 2 b M HERLINET ALY
i, H&REICERERD, 70T v FE
RO LB, WEE L 2R OERI
R L BB AcA b, Clinical ¥ 743 Sub-
clinical WPELLFT TRV EEL2 LR, &
P B X h 435 Subclinical A ELROE
SR RiE 2N EE S e 5 b D LB
Do Fh, &EEEEHEONC X HHMED
ML, o Y RitETas sic kb,
FHRIECOFROETESLEFMCLIRETE
Xo,

ibx faT oL, AUEHE © MBEPHE
B, 873 vy vBRAKBEROBEMER S
FHIBEMBE LI-BER S X OEHRER S
FBIRE G S, EASME S s Sk, L
L, <oWisse CA-B, CA-C, Pyb'N,
ALAD, Cd, Cu, Pb cFgoENL LN, =
Db, BEATHIRTSH- Th, TOEFE
RbHdZEtTaELOhAL, $i, TOHIE
DEEER, TRE, A S OBSERE X T
LRERAZELELZLR, RELICHEEO A
THCLRETH AL MR, LisL, 4
fo & — B T OBR T EET 5t ay
EHELZ LR, SHROBENTELEBEES Lo
X oT, BRIEERE LTt s by
HLOLERLRE,

— 12 —



SHORE

WEF AL B, SR RiTRs ol
WA 3 BobiEE e BRI b O SR O
TR T, R E L Bl B iir LT
Bh, ABEEREAZET B RCRVTL, it
RARELOBERDPDZ T B, AT
T OGO\ CEER I8 h ST L
b DTHY, WEACEEREE G 2S5 L o8
BeRANE & BERERER T B ok, &
TRBETG Yl ¢ b % eiplie BET B ER OffE
PEOMB M P EGBRES L OSBRSS
MBEAFETH D i & OEBIGMER G
KLichDTHb, tOHESELT, &8, -
15 OPFET B o\ TERAE I AR TR e & ik
T EPTMEL B b,
o

Ko n o B M 5T, HHEEL I
- R B SRR 0 S & O BRI S M E ol
AR OB EET A & E b, 3 Eilflicbi
o TSR A B T 7o B B BB B @i
JEL Bl L bW £3,

REHX
1) FeEdngk: 2RO eim et B B AEET A R
T, AbMEESEIR R IR, No. 6, 1~19,

(e 53 42 5 7).

2) ARG, ETEME-BS, PR, FRiE,
FREEOH: SRR LcoEhli&Ros
A7, AARAReHEAE, (B 53 4 10 F).

3 K. Saito, T. Sasaki, Y. Sato and H. Yasuda:

Distribution of trace metals in snowfall and
human blood of northern region of Japan, Trace
Substances in Environmental Health XIII
(D.D. Hemphill, Ed.}, 68-76, University of
Missouri, Columbia, (June, 1979).

4 HENER), feaoRELAN, R4 88, deie B 3F
HEREE HARHTIC dovt B B E ek O H BRI o
WO, ARG ESE AT ECAE 1980 SR ETIDE
geRamml p, 24 (IEf0 55 48 7 A).

5 AEARELDG, MAOREE], MR & i 8 5

6

7)

9

10)

i1)

12)

13

14)

15)

16)

— 13 —

WL, i SEEREE L LT oTdE
EFOTH, HASHEE, 27010), 736 (IFF 55
£ 10 H).

PERERE— RS, 2 2 AJELRI, FPLHER:, BomE,
FalEAAE: HRTEE O A S B W — RS
B L OIERE MO —, AAARNERs (7
1 53 4 10 }E;)

Hrrdi—, =W, mRE, Wy, ﬁ}rﬁ
FIIHE, '.“5'?1“\713% fﬁijaﬁ S (E B i
AT, JEOE & white noise @4@@3@%@@5
AFE L OBEC VT, AMT. 1509,
197 (WA 54 4F 8 A).

K. Saito and M. Kumashiro: Studies of noise
effects on higher nervous activity, Ergono-
mics, 22(6), 715, (June, 1979).

EE‘E:?%E.‘; EH"F%—-: EH:EZ: iﬁﬁﬁ] J_.E: ?ﬁ:ﬂ%
ik, EUES, MU BUERETAkA TR
ETREEE o T BEESERYIESE, P#TEE, 35
(1), 272, (0BFn 55 42 4 A).

AR B o4 LAY FRIIC B 3 B Rai sy
WFae, Eﬁi:rm_u 35 (L), 273 (FFn 55 ¢ 4 H).
m=l=¥— =EWE, ENEZ, '.%‘fﬁ%va Fi: M
TR ﬁ”ihaﬁ"’ DOFHHE BT 5 TR, —H O
&%ﬁﬂ%ﬂﬂ:ovf AMITEE, 17 (1) 27-32
(7% 56 42 2 R).

fle 2 ARFLAL, PEiSHE—E, RHFT, HOEZ,
FEETNME: JbEEE T 3 i A EhEERE (Cu
Zn, Mn, Cd, Pb) o « ¥ - EHSHE 1oL
<, HA¥EE 34(1), 157 (FEfD 54 4 4 H).

K. Saite, T. Sasaki, Y. Sato and H. Yasuda:
Concentrations of Cadmium, Manganese, Lead,
Copper and Zinc in the blood of Hokkaido
residents., Environ. Sei. Hokkaido, 4 (1), 81-
87 (198l).

PelEHE—BR, KR, RHEFTF, SoEZ,
FONETNEE: RIS HIREL: LCORIMEREERE Pyri-

midine 5’-pucleotidase jE{ki 2o\, FAHEE,
34(1), 137 (BA544E 4 ).
eisl—s, AU, BrREZE, RN

Pyrimidine 5'-nucleotidase 5t 7 A A TE A
B I CERIERH RN L LTofilic o,
g ek, 36, 518-525, 1981,
BOEZ, RN CEiRE—S, R,
FEiEROsE « - ARinEReh O & IRRSE OBIE—RT®
WHkEEE 7 4 v ¥4 &, Superoxide dismutase,
Catalase Zrpuls2 LC—, B#EEE 34(L), 188
(F2%n 54 4 4 H).



