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BesiT a7 7 v v vESHENL, 0.87, 2.22, 5.18, 8.57 ppm x 8 BE[, ERSIER AR
T 0.3, 0.7, 1.5, 3ppmx 24 I > 3 BT ot (1) AMBATRES : 6ppm LE
THIRNE, RTFBOYR, Sppm THASHEIh, 1lppm TR 5, (2) LR AZE
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rUd DTy MEBTAEGEENERL TS0 LHEESI RS,
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P OERBHOF AL D E R0, HL bR TEL, BERE SR SENCAR =7
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SEOHRI S BARERIE L. FBLRITICR X DEL, ZhrRMEREREEE
Eo LTSS D, BT CHD, Lk, SENCAR =9 A~ vEvR ey vthoR
EEHC L FHTHD EEZLDNRD,
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FiF OB, X ORELBRETEEASNETH S, FEFOERMHML
TB 2 & bS5 ORBEO BTN M EIRBTTH S, FoTLHRESREL
Eh, =A%y bORTEPEYMRCEF L, AEERLGERETAH Y v~ vHitkeH
WTRIL D AE0T A% v b OOHTE B RS L UBHRIARCHRE L, SEHGRM
e ~vEEORMLTWAHEOEERER, LDFE7AF v BT B\ Cii e BE
CE o B Lieh »iedd, DER BTG WED « HEk Lk, & Om#» bOE
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| R

WE4ERE X b B L PR ae B B8R & LT, AEE, B om s
200 %, -7 AR P SRR EEEFG 400 £, o b U — BB EEEY 60 oo T, A
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'~ 3."Collected Abstracts froin the Publications in 1985

z KazukoMORI l. . ) -

"Urmary Adrenaline Excretion as a Marker for Sleep Dlsturbance on Shlft-
Work o

The Seventh Intematzonal Symposzum on Nzght and Shzft Wa'rk Absfmcts 3210 Igls Austria,
1985

Summary Shlft workers have mere frequently complau‘led of poor sleep quality during
daytime sleep. The adrenaline excretion in shift workers taking day sleep often higher than
that in night sleep at home, reflecting the poor sleep quality during daytime sleep. Urinary
excretion of adrenaline was positively:related: to percent wake time during prolonged bed-rest ..
_(Nishihara, If. Mori, I( ety al.; Sileep Res , 12 161, 1983) jorhe experunent was, affec;ted

psychophysmlogu,al sf.xess becau!se of the for?e,d l;ed rest - ’l’l'iljs Fs,f:iucl‘y was, carrled out,under
the conditions without stress as fa1 as possxb]e and WJ.th stress by sleep deprwatmn

The interrelation between adrenaline excretion and percent waké -time - was- ezéar‘iliﬁe'd
under three conditiens: 1) usual night sleep, 2) bed-rest during the day after mght sleep at
home, and-3) bed-rest’ during the day dfter. sleep depnvatmn” s DR

There was the " positive’ séorrelation’ between ‘adrenaline  eXcretion ‘dhdf—pei'cént “wake' time
in“Experiment 1-and 2. ~~Group nieas correlation coefficients in six ‘male subjects were 1t
0.69 (p<0:001) for night sleep and r:= 0.8% (p<0. 001} for ddytime sléep. i~Adrenaline valies
in Experiment 2°at 0 and 100 percent wake time were caluculated’ using the regression Iines.
The adrenaline values‘were 0.95:+0.16' ng/min" (mean + SEM)-'at'0 percént and- 5.054.0.82
ng/min at-100 percent. - Thé values-at 0 and 100 percent corresponded with the lével ‘duiring
night sleep and the low level during usual ‘daytime lives, respectively.' The adrenaline valies
in' Experiment- 3- weie'much ‘higher than’ those indicdted by the regression ‘line with" the
allowance of “confidence: limiit :(9595). * The high-levels of adrenaline during ‘day “sleep in shift
workers seem fo be caused by high percent 'wake time and/or stress’ arising from' nightiwork.

'

**Department of Industml Physwlogy, Natmnal Inst:tute of Industr:al Y
Health, Nagaa 6‘ckome “Tama- ku, Kawasak: 214 fapan l
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2  Kyoko NISHIHARA* Kazuko MORI > cmd Shzro ENDO* o

Relatmnshlp Between Sleep Varlables and the Urmary ﬁxcfetmn of
Adrenaline in Nocturnal Sleep

Ind. Health, 23, 279-282, 1985

Summary  We examined the relationship between sleep efficiency and the urinary
excretion of adrenaline, and between the stages of sleep and adrenaline excretion during
usual nocturnal sleep. Polysomnographic recording were made on six healthy male subjects
(aged 21-23 years) for seven consecutive nights. They urinated at 23:00 before they went {o



bed and collected urine at 7:00 after they got up. The group mean correlation coefficient
was not sxgmfmantly negative between sleep eff].cxency and adrenalme excretmn, though half
of the subjects showed a negetwie correlatmn. It was because ‘of that sleep efficiency was
high and the range of adrenaline excretion was narrow. The two subjects who had difficulty
in initiating and maintaining sleep showed higher adrenaline excretion when their sleep was
disturbed. This results of two subjects supported our previous study. that adrenaline

,excretlon could be an. effective, md:.cator of sleep d1sturbance ‘T'he stages of sleep did not
. ST i B IR

have relatmnshlps w1th adrenalme excretwn

*Department af Psychophyswlogy, Psychzamc Research Instztute af Tokyo,
o Kamtkztazawa, 2-chome, Setagaye- Im, Takyo 156, ]apan
w*Dopartment of Industrial Physiology, National Institute of Industrial
Health, Nagao §-chome,' Tama-bu, Kawasaki 214, Japan

Kybko NISHIHARAY Kazuko MORI* and Shiro -ENDO*
Reélationship Between Urmary Excretlon of Epinephrine and Wakefulness
durmg Slgep Perlod in the Daytlme and nghttlme

Sleep Res 14, 26p 1985

Summary The rela'cmnshlp between urinary excretion of epmephnne and wakefuiness

.during sleep period was examined under a shorter bed rest, condition for eight hours. In our

previous study, we f,oun_d that epinephrine .excretion related positively with wakefulness

during sleep period under a prolonged bed. rest condition for one week., The subjects of the
previous, study were affected. by psychophysiological stress arising. from the prolonged bed

rest condition. In this study, we attempted to exclude stress as much as possible. Six male

subjects (meam age 23.3yrs) were exposed- to eight hours of hed rest under. two different

conditions. .One condition .was. bed rest in the daytime and the other was Dbed rest in. the
nighttime.., The subjects were allowed to sleep.during. bed: rest. All six subjects showed a
positive correlation. between epinephrine excretion and wakefulness in the. daytime. . In the

nighttime, - five subjects had a positive correletion between the two parameters (group mean

correlation coaffiments day r= 0.90 P<0 001 n1ght 068 p<0 002) We could confirm the
positive correlahon between epmephrme exceltmn and wakefulness durmg sleep period

without siress as much as posmble

*Depariment of Psychophysiology, Psychiatric Research Institute of Tokyo,
Kamzkztazawa, 2:.chome, Setagaya ku, Tok_‘vo 156', Japan. .. )
. **Department of Industrial Physwlagy, National Institute of Indusm;al
‘ Health, Nagao 6-chome, Tama- i ‘Kawasakz 214 Japan
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4  Kyoko NISHIHARA? Kazuko MORI™ Shiro ENDO* > c
Tatsuo OHTA™ and Kenshiro OHAR BRRR S

Relationship Between Sleep Eff1c1ency ‘and’ Urmary Excretion of
Catecholamines in Bed-Rested Humans '

Sleep, 8 110-117, 1985
. \ o
Summary The relatmnsbl.p between urlnaly excretmn of catecholammes dumﬁg sleep
and sleep dlsturbance was' exammed in’ four ‘healthy* subjects who Were: confmed to' bed for
approximately 1 week under an entrained condition. Polysomnographlc ;‘ecordmgs were made
throughout the period of continuous bed rest, Free epinepbrine-apq nox_‘epinephri.ne excretion
were measured. Sleep efficiency, i.e., percentaée of total sleeﬁ time'oJ\rer an‘ailotfed Isleep
period, was an, 1nd1cator of sleep disturbance. ‘ All sub]ects sh0wed a negative correlatlon
between sleep efflclency and epmephrme excretmn (average correlatmn coefflclent ‘--0 79
p<0. 004) Norepinephrine excretion cor related negatwely w1th s]eep efflmency m only one
subject, and the group average conelatmn coeff1c1ent of - —0. .28 was not stgmflcant Clrcadlan
vmatmns were obser ved in eleep eff1c1en<,y and catecholamme excretion. Although epme-
phrme excretion was 1nfluen<.ed by psyclmphysmlogzeal stress arxsmg from the exper;mental
condltmns of forced bed rest, tho correlatmn between sleep effluency and epmephrme excre-
tlon remamed stable and negatwe The urlnaly excretmn of epmephrme ceuld be an effectwe
indicator of sleep dlsturbance ‘ ‘ o Lo
*Department of Psychophysiology,. Psychzatﬂc Resea?’ch Instamte of Takya,
-Kamzkztazawa, 2-chome, Setagaya-ku, Tokyo 156, Japan
#*Department of Industrial . Physiology, National Instz'tute of Industrial
Health, Nagao 6-chome, Tama-ku, Kawasaki 214 Japan )
***Dej)artment or Psychmtry,, Nagoya Umverszty, Schoo[ o)‘ Medicine, Nagoya,
. Japan. o
wikk Department of Neurology and Psychiatry, Hamamatsu University School of
Medicine, Hamamatsu, Japan
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3 Boadfia il Paailail AR IS
Accumulation of Adrenalme in Sympathetlc Nerve Endings:in, . . . . |
Various Organs of the Rat Exposed to Swimming Stress

Japan: J. Pharmacol: 38, 367-374, 1985
- : sl s

Summary - Swimming produced a marked increase in' adrenaline content, but prodiced
no change -or slight decreast in noradrenaline ‘content in the heart,- spleen and submaxzillary
gland of ihe rat. ' Pretreatment with-desmethylimipramine abolishéd the swimming:induced
increase in adrenaline in. the three organs. = It was also found that the' administration of 6-
hydroxydopamine caused almost complete depletion of both adrenaline and noradrenaline from
these organs of control and swimming-treated rats. Furthermeore, a differential centrifugation
study revealed’that the rnicrosomal fraction had the highest concentrations of both adrenaline
and noradrenaline in'the heart and spleen of control and 'stress-treated rats. .: These findings
suggest that adrenzline, like noradrenaline, exists in sympathetic. nerve' ' endings.in: the

_87 J—



peripheral organs of the rats under basal conditions; and the adrenalipe .contents. in-the nerve

endings are increased under stress situations. ; GO i T
D NI Lo e Lol LI P Lo

Natz(mal Instttute oj Industnal Healtk 21 1 Nagao Gclmme, =

\J,J

- Tama ku. Kawasa

6 Ayako SUDO
‘Decrease in Adrenalme Content of Vanous Organs of the Rat
after 6-Hydroxydopamine.. . :
"Ez;é’opean‘l Phaymécol. 114, 79‘—83, 1985 S v e
Summary " To 'examinle the ‘location of zidi'érialirié in various periphefal organs of
mammais, adrenaline and noradrenaline were meabured in urine, plasma and several organs
of the rats treated with 6- hydroxydopamme (G-OHDA) or vehicle. Durmg one week after thé
treatment of 6 OHDA or vehlcle, urmary ‘concentration and plasma lével of adrenaline’ in' 6-
OHDA.-treated rats were almost the same as those m vehicle-treated. Noradrenaline level,
however, was reduced both in urine ‘and in’ plasma after 6.0HDA. On the contrary, there
was a marked decrease in the contents of adrenahne and noradrenaline in' the heart, the
spleen ‘and the submaxillary gland of 'the 6-OHDA-treated rats. In the vas deferens, the livér
and the kidney, 6-OHDA-induced decrease in adrenaline content was not so remarkable as
compared with the décrease’ in noradrenaline.»in' the brain ‘stem and the adrenal gland, there
was no decrease in-thé adrénalihe:content.by:the 6-OHDA administration. These findings
suggest that adrenaline is present: in noradrenergie netirons-in séveral. peripheral organs of
the mammals. o T S T AT T PR
L Ngtishal Institute oy Thdustrial Health, 21-1 ‘Nagao 6-choine,
Tama-ku, Kawasaki 214, Japan
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7 Akira YASUKOUCHI
Postural and Thermal Effects on Pulmonary lefusmg Cap'tmty at Rest
J. Anthrop. Soc! Nrpf)on 93(1) 87—95,‘1985‘

PR PR S O Y

it raon eJhoon Gl

Summary Pulmenary diffusing capacity [or carbon monoxide (D1) was measured in
recumbent and sitting postures in five healthy male subjects under ambient temperatures of
12,.20, 28 and 36°C.,. Dy increased by about 304 from 36°C to 12°C .in both postures., Dy in
the!irecumbent. :posture was always larger than that.in the sitting one and these postural
change: was not affected by..change in ambient temperatures.  Changes-in Dy with ambient
temperature were parallel with those in.pulmonary capillary blood volume! (Vc) as shown in
correlation  coefficients of 0.54 for' the. recumbent position and 0.93 for. the sitting one.
However, the regression coefficient of DL on V¢ was smaller in the recumbent. posture than
in. the-sitting.one. This implies that change in Dy, in the recumbent posture mainly depends
on:puimonary capillary dilation. while change in Dy in the sitting one mainly depends on
pulmonary. capillary .recruitment. .. It.was found out. that Vc. was related well with stroke



volune among -obtained physiclogical parameters.: It is concluded that V¢ is a primary deter:
minant of acute.change in D .induced either by postural .change or by thermal condition and
that alteration. in V¢ may. be closely related with determinants: of acute change in.stroke
volume in-this. study. . - . .. P oo

Department of Ihdustrial Physiology, National Institiite of Ina'ustrml Healtlz,
' : 21-1, Nagaa &-chome, Tania- ku, Kawasaki 214 -
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Akive YASUKOUCHT
On the Evaluation of Pulnionary Diffusing Capacity during Exercise
J. Anthrop. Soc. Nippon 93(2):131-142, 1985

- V-
i PR T S Y
R B L S T

Summary .. 'The. pu1 pose of tlus study 13 to. examme the lmeanty and the umformlty of
increase in pulmonary d1ffusmg capac1ty for ca: bon monoxnde durmg exeruse The subjects
were four healthy volunteers (22 yr old) who were btl[dle(l al 1est and durmg exercise.
Exercise was performed in duplicate with an ele(.tromcally braked bmyc]e ergomete1 at a load
of 50, 70, 90, 110 or 130 waits for about 15min. Diffusing capacity increased in a linear
fashion with intreasing oxygen infake as shown in a highly cotrelation” chefficient ‘above 0.98
in each’ 'subject. Both'slopes of ' defusmg capacity ‘on oxygen intake and’ on pulmonary
cap111ary blood " volume were uniform among subjects ‘and’ also’ among subject groups wh].ch
was indicated by 'a comparison with ather ‘previous feports. ' This” suggests that increase 'in
d1ffusmg capam.ty necessary ‘for 2 usdit ‘incressé in oxygen intskd is not different between
individuals and’ between subject groups and ‘that' this'inéreasd' raflects the ‘uniform change in
pulmonary capillary blood ¥olume. ' In ‘addition, it'is 1rnp11ed ‘that diffusing 'capacity might
be a significant factor to determinie the overiall oXygen transport capacity. ' On the other
liarid, the eleVation of regression of diffusing capacity on-oxygen intike was different signifi-
cantly between subjects, which was caused by the difference in diffltSing capacity at rest. It
'wds thought that diffusing capac1ty durmg exercise expressed as a pelcent of resting value
could not be evaluated adequately. S ' R o

Deparinment of Industrial Physiolozy, National Institite of Indiistrial  Healih,
21-1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan
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" Ak YASUROUCHT '

Changes in Pulmonary Diffusing Capaclty at Rest upder Varlous Condltlons
of Posture and Temperature in Male and Female

J. Anthrop. Soc. Nippon 93(3)-359-369, 1985 .- ... . .. .

:
i

Summary  Changes in - pulmonary .diffusing capacity {for  carbon monoxide (Dv), .. the
diffusing capacity of .the pulmonary capillary: membrane (Dw) and' pulmonary capillary  blood
volume (Vc) at rest .were examined in eight aduit subjects of both sexes.by.the breath-holding
method under different posture and temperature conditions; i.e.,.in- a supine position and a
head-up position (45°) by. the use of a tilting bed at three ambient temperatures of 15, 25 and



35°C. -Under all these conditions, Di- was closely related to changesiin Ve, - Posture signifi-
cantly affected D, and V¢ in both males-and females, the degree of difference due to each
posture 'in males being similar'to ‘that in females. 'Although -the influence of temiperature on
D and Ve was significant in males, it was somewhat vague in females. The following causes
of this phenomenon were suggested : the range of variation in the pulmonary arterial pressure
due to thermal stimulation is narrow.and the size of the lung 1s sﬁ1alle1‘ in fe'males-than in
males. The relation of Dy, to wide-spread changes in Vc¢ in both sexes showed the form of a
curve, probably because the increase in Vc mainly reflects the process of transformation of
the pulmonary capillary from reeruitment to dilation. - . o

R SN S PR

Departmeﬁgt.p}f' Iﬂdag_m_fn’ul Physfo[ag){,r_ly‘atfogml Institute of Industrial Health
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10 Akira YASUKQUCHI -

Characterlstlcs of Pulmon-u-y Diffusing Capacity in Jamnese
—011 the Sexual and Ethnic Difterences

I Anﬂuop Soc. Nippon 94 (1):19-32, 19580.

Summary : Pulmuna1y dxffusmg capamty for CO (D;,), the dlffusmg capac:lty on the
pulmonary caplllgry membrane, and pulmonary capillary blood volume‘ were measured for 63
male and female subjects aged 17 to 33 years in both siiting and supine postures.. . From the
relationship of these values to morphological factors, the existence and cause of sexual and
ethnic differences in 1%, were investigated. The average Di values for males in both positioﬁs
were about 354 larger than those for females; even when corrected by body size, such, as
body surface area or stature, significant sexual difference was found. -This difference
disappeared when Dy, was corrected by difference in alveolar volume.  That ‘i_s.‘ differences
hetween men .and women in body size and ratio of lung volume to hody size are thought to
account for sexual di‘f_f‘ere‘n‘ce. in Dy, Fromjcm_nparison with other reports, anlethin_ic, difference
In Dy, was recognized between Caucasians and Japanese, and its cause is suggested to be the

game as cause which accounts for the difference by sex among Iamnese

Depariment of Industrml Physwlagy, Natwnal Instrtute of Industrml Health

11 Akira YASUKOUCHI

Characteristics of Pulmonary Diffusing Capacity in J apar;’gse--;aging effect .
on the sex and ethnlc dlfferences T

i :Aamalx Physml Anﬂnop a(l) 27—.;7 .,1 986

Summary  Using 63 males aged from 9 to 68 years ‘and.\70 fémales aged ‘from'9 th 56
years in good health, pulmonary diffusing capacity for CO (Dr), diffusing capacity of the
pulmonary capillary membrane (Dm), and:pulmonary capillary blood volume (Vc) -were
measured in the sitting and supine positions-and the age, sex, and ethnic differences in D
were- studied. - The subjects were divided into six ‘groups' by age as follows::Group I (8-12
years), Group II (16-25 years), Group III (26-35 years), -Group IV -(36-45 years), Group ¥
(46-57 years}, and Group VI (60-68 years). Group VI consisted of the ‘males only. -Regardless



of age and sex, Dp indicated a close relationship with the alveolar-volume (VA’) ’-I‘he .

decreasmg tendency of D, with age was more remarkahle m_the supme pos;.tmn than 1n the

mttmg pomtmn, and’ theldegree of ‘the* décrease was greate1 in” méies than m females" As' fo
Dm and Ve comprising Du, hoth showed an mf]uence ont age-related changes in DI, in males,
while such influence mainly due to Ve in females:.-Sex differenice, 1n, polrmonary. diffuging
capacity per stature (Dy/ST)} was already observed in Group I, being greater in males.
Du/3T . was greater. in males than. in females throughout. Groups I to TV, however, the
sex difference disappeared in Group V. . Pulmonary diffusing capacity per alveolar volume
(DL/V4a") which showed no sex difference;in Groups.l to IV, was greater in Group V of
femnales than in that of males.  'The greater. Di/ST in males seemed .to be derived .from a
difference in alveolar volume per stafure while the: greater Di/Va’ in females seemed to be
derived from a difference in.age-related changes in pulmoenary structure and function.. -

Between the result of the present study and those of other reports on Caucasians (or those
so considered), D, and Di/Va' corrected by age and stature were compared.. As the result in
the young adult groups of II and III, either.mnales or females showed smaller Dy, .in Japanese
than in Caucasians, but Diy/Va’ was nearly theisame. /The slopes of Dy and:Dn/Va’ apainst
age were smaller in Japanese, for -both. males and females, thus in Group V for middle or old
age, the difference in Dy, was smaller or even disappeared, while . D/V4" tended to-be greater
in:Japanese, : . '

Department of Industrial Physiology, National Institute of Indusirial Health,
© 21-1, Nagao 6-chowme, Tama-ku, Kawasaki, 214 Japan'

12 Akira YASUKOUCHI LR e

Thermal Effect on Umform Increase in. Pulmonary Diffusing Capacity
during Exercise

Annals Plysiol. Anthrop. 4(2): 197198, 1985

L T o
O N LA iy T

Summary It Was . exammed whethe1 the umfmmlty Of« 1nc1eftse‘1n! Jdlffusmg capacuty
was affected by thermal condxtmns luve young male adults were exposed to amblent
temperatures of 16, 20, 24 and 28°C, each with 50%RH, for about 150 mmutes 'md dxffusmg
capacity for CO and oxygen intake were measured at fest and during ‘exercise at loads . oft 50
and 100 watts with a bicycle ergometer. Range of individual regression coefficients of
diffusing’ capacity on oxygen intake was  from :0.007 to 0.014 in- all conditiens and the
coefficient was statistically constant among thermal conditions. ¢ As- the: resuit, confidence
limits of the coefficient for the 5% point of the distribution of t . were estimated at 0.008. and
0.012 in-all thermal conditions. - It was concluded that ineredse in diffusing capacity per
unit increase in oxvgen intake during exercise was almost constant ‘among subjects and the
umform1ty was not' affected by change:in ambient temperature in this study. - ;

Nahonal Inshtute of Industrzal Health Kawasakz, 214 fapan
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13" Toshio KAKIZAKT ~ = "' " T I

Ev*tluatmn of Mental fosk Str‘un Based on 0cc1p1ta1 Beta Act1v1ty o
.and Subjective Rating of Task Difficulty,

FEuwr. J. Appi. Physiol. (1985) 54:466-470- -~ + -+« = =0

|

i Summary Occipital midline beta-2' (0zf,) amplitudes'and subjective ratings of task
difficulty 'were measured -in 24-'healthy male students, aged 19—23 years, performing’ four
kinds of 'mental task -(transcribing, cdncelling, adding, and calculating) at two grades of self-
pace (maximum workload and muoderate workload) for 5 min each. P

" . Significant - differences in -0zf, amplitudes were observed between the ‘tasks at either
workload, except between the adding task and the calculating . task. - However no -significant
différence iy the subjective: ratings was ebserved between the tasks at either workload, éxcept
between the adding task and the calculatisig task or the cancelling task at-maximum workload.
Thus the Ozf, amplitude was more sensitive to differentiation of task strain ‘between the
mental tasks, than the subjective rating. In comparison }vith the critical levels deduced
previously, it was estimated from: the Ozf; amplitudes that all-the tasks at eitlier workload
could induce heavy task sirain in the subject, except for the cancelling task &t moderate
workload. TFrom the subjective ratings, however, it was estimated that no task could induce
heavy tqsk strain in the subject.. .. C ey . S

It was, moreover, suggeeted that, tbe Oz,Bz amphtudes 1ef1ecterl the dlfference mn the
quality of cortical functions and that the subjective ratmgs of task difficulty were associated
with time pressure rather. than the gquality of cortical functions.

National Institute of Industrial Healthi, " = V0o 07
Diieo 3 ouai 2151, INagag, Gchome, Tamazku, Kewasaki 214, Japan.. ' .oy

14 Shinji KOIZUMI* and Masami KIMURA

. 'Characterlzatmn and Measurement of Metqllothlonem Messenger RNA
of C57BL Mouse leer

Chem.-Biol. Interactions, 54 (1985) 33’ 43 . L T

Summary - Liver poly(AYRNA of Cd*-trealed C57BL mouse was characterized by, cell-
free' translation, particularly intending to establish a procedure to measure the levels of
messenger RNA coding for metallothioneins (MT-mRNA). Intact polysomes were obtained by
Mg?+ precipitation. from the liver.cytoplasm of mice injected with 1 mg Cd?t/kg body.wt. . .
Poly(A)*RNA isolated from the polysomes was translated by a wheat germ cell-free system
and the [%S]cysteine-labeled translation products were analyzed by sodium dpdecyl sulfate
(SDS)-159% polyacrylam1de gel electrophorests and fluorog'ra.ph:;r MTs were identified in the
translation products du‘ected by the RNA from the Cd"" treated mice, but not in the transla-
tion products directed by the RNA ifrom untreated mice. Relative incorporation of [*5]
cysteine into MTs was determined by densitometrical quantification of the MT bands, aad
was found to be linear up to a RNA concentration of 150 pg/ml in the translation reaction
mixture, showing -that this system is suitable for the measurement of translatable MT-mRNA



levels. pd2+ stlmulated the total levels of cell free tra.nslatmn (1 4-:fold at 20—60 pg/ml), not
spec1f1cally 't MT-mRNA MT-mRNA sedimented at 93 in‘a sucrose gradient and ‘its size

I y

was comparable with rat and huthan MTmRNAs.} i igoddinb o a8 1 e

Department of Experimental Toxicology, National Institute of Indusirial Healih. -
21-1, Nagao 6-chome, Tama-ku, Kawesaki 214 (Japan)

15 Shini KOIZUMI* Toshio SONE, Noriko OTAKI tnd Masami KIMURA |
.Cd**-Induced Synthe51s of Metallothlonem in HeLa Cells o
Bzou'zem ] (1985) 227 879 886‘ R - i

" Su'mma}‘y HeLa cells’ synthemze metallothmnems in response to Cde+. “The k1net1cs of
thlonem (apoprotem of metallothmnem) ‘gynthesis was studled by pulse-labelhng the cells
with” [“S]cysteme and measurmg relatwe amounts of the labelled tIuonems separated by
electrophoreSLs Thionein synthesm rapLdly mcreases in the first 6-8h after exposure to 0.5 pg
of Cd’+/ml and begms to decrease in'A few hours after reachmg the maximum. Howéver,
the rale of synthes1s never returns to the basal value ‘at least in 30N ‘after Cd*+ exposure ;
instead, the second increase in thionein synthesis occurs at 16-18h. A possible regulatory
mechahism of thionein synthesis is discussed from these results, togetfler ‘with 'the‘d':it"a on
intraceliular "dccutiiulation ’ and stibcellular distribution of 19Cd®. The initidl inciehse of
thionein synthe51s is accompamed by ‘an”increase of ‘mRNA codmg ‘for thioneins (M’I‘-mRNA) i
The induction’ of MT-mRNA 'is’ sensmve to Actmomycm D, but not' ta’ “¢ycloheximide,
suggestmg franscnptmnal reguIatmn ‘without any medlatmg protein svnthes1s " Two ‘thibnein
isomers are coded for by mRNA molecules of ‘almost the same szze, whu:h is’ sumlar to" that
of hepatlc MT-mRNA of - mouse and rat. !t oo el s ‘

' Department of Experzmenfal Toxzcology, Natumal Instztute of Industrml Health
Nagao, Kawasakz 21 4 ]apan

B T ; LT I '

1 co
P e e ! I B

16 Shmjz KOIZUMI ™ Nonko OTAKI (md Masamz KIM URA
Evidence for More Than Tyo,, Metallothlonem Isoforms in Prlmates
J. Biol. Chem, Vol. 260. No 6, Issue of March 25, /)[J 36/) 3675, 198550+

IR R .'-J(\"“-. st

Summary Two isoforms of metallothmnem (M'I‘) have in general been 1dent1.f1ed in
mammalian cells. We have analyzed Cd**-induced MTs of primate origin and demonstrated

the presence of more than; two, .isoforms, Four low molecular welght Cd”»bmdmg protems -
were separated from Cd=+-exposed HeLa cells by gel flltratlon and fon_exchange chromato- '
graphy dnd’ Ldentlfled as MTS by anuno “abid” analysm. “Thigse wer{e carboxymethylated and
analyzed by electrophoresis under denaturing conditions. Three of these protems were Tound
to be distinct molecules.: ;"We.also analyzed hepatic MTs from Cd*-exposed rhesus menkeys,
which have previously been partially separated. In this case, five distinct isomers were
detected.

BRI
Department of Experzmenta! Toxicology, Natumal Institute of Industrial Health,
: "Nagao, Kawasaki 214; Japan :



17 T SONES,§ KOIZUMI®, F. OTSUKA'™, M..OHSAWA' and M. KIMURA"™

18

Synthesis of Metallothioneins in Lymphatic Cells. ~~ .~

Pud International Meeting bn Metallothioriein, Abstract

Summary Induced synthesis of metallothioneins (MTs) has been reported in cultured
blood cells, but the mduced protelns are not clearly 1dent1f1ed Such\ 1dent_1f‘tcat10n wnuld .
prov1de 1mportant suggestwn for tlssue spec1f1c regulatmn of MT ‘production, transport of
essential (Zn*, Cu®* etc.):and, non-essential-(Cd%%,: Hg?tietc,) metals through blood, and heavy-
metal induced immune deficiency. We therefore determmed _whether huma.n perlpheral
lymphocytes and monocytes could synthesize MTs in response to Cd?*. Both types of the
cells were. found to produce, protems similar to the Hela MTs reported prekusly in our
paper, and these were Ldentlfled as MTs by 1mmunop1ec1p1tat10n with MT specn’m anttserum
Relative MT syntheees of both cells in time course were further tested with 1ncorporat10n
of ¥S-cysteine, The bynthesee seemed to be (hffe1ent between . lymphocytes and monocytes
"These [indings raised a possible role .of the cells through MTs in transport and control of
heavy metals in blood. They. suggesied also L'he capacity of the calls to‘_detokify heavy
metals. . . . . ‘ o ‘
. On the other hand, blastogenesns of , mouse epleen celle induced, by concanavahn A (ConA)
al](] lipopolysaccharide (LPS) in the presence, of Cd* were examined, with i.n:corporat;on of
[*H]-thymidine., : ConA-induced Dblastogenesis ,was .inhibited at 1078M of Cd*+ in a dose
dependent manper, bul. LFS-induced blastogenesis was relatively - more resistant to. the metal
at the same dose range than that induced by ConA. This differential susceptibility to C4%*
of . ConA- and LPS-induced lymphocyie proliferation ﬂwas_alllso seen at various. doses of each
mitogen tested. Incorporation of [*H]-uridine into the cells induced by ConA as well as LPS
was further‘ measured at 24 hours from the onset of the cultu:‘e when differential cytotox1c1ty
of CA*+ was not yet apparent The ConA-mduced 1ncorporat10n ‘was more sensmvely inhibited
by Cd* than that induced by LPS. Because ConA stlmulates proliferation of T-cells and LPS
does that of B-cells, the differential sensitivity to Cd*t observed in the present experiments

may be attributable to the d1ffe1ent Lnduc1billty of \/I’l‘ between T and B—cells and/or the u

different mechﬁmsm between blastogeneses of ‘1 and B-lymphocytes

*Hea[th Sczence Inst:tute, Mem lek Products Co Ltd Odawara
wkNational Institute of Industrial Health, Kawasaki e
wkFaculty of Pharmaceutical Science, Teikyo University, Sagamiko, Kanagawa, Japan

Shmﬂ KOIZ UMI*, Toshzo SONE (md MasamzK[M URA

;Inductmn of Metallothmnem Synthesm in, Cultured Cells Derived From
Rabbit Kidney

]OURNAL OF CELLULAR PH YSIOLOGY 125: 223 228 (1985)

Summary Metallothionein (MT) synthesis in rabbit kidney-derived RK-13 cells was
studied.- ~In.response to Cd*+, -RK-13 cells 'synthesized. proteins. .closely: similar.in chromate-
graphic and electrophoretic behaviors.to the liver- MTs induced in Cd*-injected rabbit. These



proteins were speufxcally meunoplecxpxtated by a.ntl mouse liver Ml-I.I serum. ’l‘he rate of

RK-13 thionein (apoprotem of MT) synthesxs rapxdly mcreased after exposure to 1 pg/ml of
Cas+, and reached “the’ maxnnum in 7 h The dose-lesponse ‘curve:for thie’ ‘synthesis *was
biphasic; a sharp increase up to 0.5 pg/ml and a slower increase at higher concentrations.
RK-13 cells retained kidney-specific properties m terms of responsweness of. thmnem synthems
to inducers; ’I‘he MTs were inducible also by Zn’+ and probably by ng+ but not by
dexamethasone. This system, would therefore be a useful model in v1tro for studymg the
regulatj.on of MT synthesm in kidney cells.

Department of Experimental Toxicology, National Institute of Industrial Health, -
' ‘Tama-ku, Kawasaki-shi Kanagawa 214, Japan

19 Shizuko KOBAYASHI™ and Masami KIMURA™*

Effects of Orally Administered Cadmium on Alkahne Phosphatase
Isoenzymes in Rat TlSSlleS .

J. Pharmacobio Dyn -8, 853-863 (1985)

: Summary . Changes of alkahne phosphatase in small mtestme, l1ver, ,kldney. bone and
serum of rats administered 100 ppm (890 nM) of Cd* in the drinking water were observed
during a 12 months. period.. - , } : . o . o

After 2 weeks of cadmium adm1n1strauon. decreases in bone and. smali mtestme alkalme
phesphatases in serum of Cd.exposed rats were observed by a. polyacrylamide gradient gel
electrophoresis and the alterations continued through the 9th month of administration. At one
-month, the .activities- of the alkaline phosphatase. fractions, p-1 and p-2, obtained from
Sephadex G-200 column gel filtration of bone extracts from Cd.exposed rats were 32% and
4395 of those in the controls, respectively, whereas Cd accumulation in the bone was ver.y‘lo;w
(8 nmol/g wet welght) After 3 months, osteoporotic changes of bone and erosion of
subinucosa hyel of “the small intesine 'were observed by light -‘microscopy: -Alkaline
phosphatase in small intéstine of thé Cd-expnsed rats was 6025 of* th'lt in the ccmtrols after 3
months. v [ ‘ ‘

At 12 months, the decreased activity of bone alkaline phosphatase in Cd-exposed rats
recovered to the same level as activity in the non-exposed rats. Moreover, the activity in
kidney of the Cd-exposed rats was 809 of that in the controis. However, histological conver-
sion from osteoporotic to osteomalacic changes in bone and kidney lesions;by -Cd-‘administra °
tion were not oberved by 11ght mmroscopy leer alkahne phosphatase act1v1ty of the Cd-
exposed rats d1d not change even at 12 months, whereas 12 ,umol of Cd per g wet welght
accumulated in this organ. - c ' L '

Department of Biology, Kyoritsu College of Pharmacy* 1-5-30, Shibakoen, Minato-ku,
Takyo, 105, Jaban and Dcpartment of Experimental Toxicology, National Institute of
Industrm[ Health e Nagao 6'chome, Tama-ku, Kawasakz 214 ]a[)an



of pneumoconiosis, asbestos, fumes of welding and some other insoluble minerals were
successfully identified. These data gave reliable positive evidence to- diagnose occupational:

lung diseases.

National Institute of Industrial Health, 21—1,' Nagao
6-chome, Tama-ku, Kawasaki 214, Japan

22 Fumio SERITA, Katsunori HOMMA, Noboru HARA, Katsuhiko SAWATARI,.
Yasutomo SUZUKI, Masayasu MINAMI, Kimiko KOSHI, Hzroko K YONO
Junzo SAEGUSA and Kazuo FUKUDA ‘

Biological Effects of Fumes Generated from High Melting Metalls'
Environmental Research in Japan, 108-I-1~108-1X- 3, 1984, (Environmental Agency)

Summary Long-term inhalation experiments are of importance in the understanding of
biological effects of the fumes generated from high melting metals (Cr, N1, V and Mn).

However, few studies have been reported because of some difficulties in the, experimental | -

technics of generation as well as exposure of the fumes. In the present i.nhalation study, an
originally designed system for long-term exposure of metal fumes to rats was developed The
exposure system is composed of five primary parts, a plasma flams splayer (PMFS) glanular
bed type fume collector (GBFC), fluidized bed type - aerosol generator (FBAG) and. two
chambers, an exposure chamber and clearn chamber. Each of them has a enough space to
keep 12 rat éages (five animals in one cage). .

Metal fumes generated from powders of the pure metals by the systematic functions of.
PMFS, GBFC and FBAG are supplied-into the exposure chamber. The exposure conditions,.
such as fume concentration, size distribution of the fume. particles, temperature and humidity
in the chamber are recorded by using a suitable monitoring system for each parameter. ' The
results from preliminary experiments on the decision of the exposure conditions of chremium
fumes show that the exposure system has faculties for long-term inhalation studies.

Using this exsposure system, a preliminary experiment of single 5 h exposure of chromium
fumes to rats was carried out at a temparature of 25 C under a humudity of 41%. The
average fume concentration and particle size distribution were 3.48 mg/nl and MMAD 2.1pm
(og 2.7), respectively.

Chemical analysis of chromium fumes revealed that the fume. particles included haxa-
valent chromium (about 18%) and trivalent chromium (about 40%);: most of the hexavalent
species could dissolve to water solution and the major part of the trivalent species was
insoluble in water. : B

The exposed animals were examined for the tissue distribution of chromium, effécts on
oxide-reductive enzymes, chromosome findings and pathological changes in the respiratory
organs. Chromium clearance from the lung showed 3 phases during the experimental period:
of 2 weeks. The biological-half time of chromium in the first phase was' 7.3 days and those
of the other 2 phases were 16.0 and 262 days, respectively. The release of the inhaled fumes
from the lungs was very slow in the latter 2 phases, compared with that of water soluble
hexavalent or trivalent chromium inhaled as aercsols of CrCl; or K,Cr,0Q;. No siginificant
changes .in the activities of the oxide-reductive enzymes were 'observed. - No significant



increase:in cliromosome.aberrations was found .ih .the bone marrow cells, and no significant
increase: in sister .chromatid ‘exchange frequency was observed in thé peripheral: blood.
lymphocytes 20 h, 3 days and 6 days after end of exposure period. On the other hand, slight
but significant increase 1n chromosome aberratxons such as . chromatld or. chromosome breaks
was observed in the perlphera] blood Iymphocytes at the same experimental periods. No
pathological change on the respiratory organs was observed after single exposure of chromium
fumes. On the contrary, severe or mild lesions were developed in the respiratory tract and
lung parenchyma after single 3 h exposure to aerosols of Water soluble hexavalent (K40r:0:)
ot trivalent (CrCia) chromiim| réspectively. ISR O .
In another experimient’the 'same chromium' fumes: were. injected.intfatracheally .to rats.
Major lesions of the lung were diffuse granuloma with slight, fibrosis,,slight .bronchitis, mlld
bronchiolitis, tluckmng of the alveolaz wall and excesswe productlon and destructmn of

T

alveolar macrophages

’ Natumal Instttute of Industrzal Health 21-1, Nagaa 6-chome,
Tama-ku, Kawasaki, 214 Japan

23 szzko K OSHI

:'Tox1c1ty of Low Solublhty Cllenucal Substances on Mammahan
Cells in, Culture

-Enwmnmenml Research in ]aj)an 106-1~ 13 1984 (Envzmnmental Ageﬂcy)

i
1

Summary In order to evaluate the chronic effects of low-soluble and mutagenic:
substances on persons who ‘wereé exposed to them, the variation in the chromosome  findings
of cultured lymphocytes taken from'the peripheral blood of these persons were studied.. That
is, 'the variation in chromosome findings among four surveys carried out four times during =
period of four years-in stainless steel welders and difference in chromosome- findings between
two:surveys carried. out two times during a period . of two years.in workers exposed to diesel
engine exhaust were stutdied; in comparison with those in controls. . o

. . Theré were no significant differences in the mean value and innervariance of - sister
chromatid exchanges (SCE) frequency among these four surveys in: the stainless steel welders
and there were no significant differences in the mean and innervariances of SCE frequency.
between two surveys in the workers exposed diesel engine exhaust. On the other hand, the
standard deviations of individual SCE frequency in the controls were distributed in the relative
narrow range with about X I, but those in stainless steel welders were distributed from 0.2 to
2.6, The standard distributions. of -individual SCE frequency in workers exposed to diesel
engine exhaust were similar to those in conirols. The incidence of sturactual chromosome
aberrations of peripheral blood lymphocytes from workers exposed to.diesel engine exhaust
in two surveys showed well agreement with respect to aberrant nietaphases, chromatid gaps,
chromomsome gaps and chromatid breaks. The incidence of sturactual chromosome aberrations
in- peripheral blood lymphocytes from - stainless steel welders was slightly changed together
with controls in these four surveys carried out at different.periods with respect to aberrant
metaphases: and chromatid gaps. While, the incidence of chromatid breaks and dicentric
chromosomes were not related to the variations of chromatid gaps and aberrant metaphases.
The chromatid breaks andidicentric chromosomes were good indicators to show the difference



of chromosome aber ratlons between welders and eontrols .The persone fallen under followmg .
categories were chosen as the persons havmg notable chromosome aberratrons (1) the persons
having 104 or more of aberrant metaphases, {2} the persons having chromatld or chromosome
breaks, (3) The persons having dicefitric chromoSonies, ring ¢hromosomes, chromatid exchanges
or translocations, respectively: or: simultaneusly, (4) the persons having.both (2) and (3). - A
clear difference was shown from comparison of the number of workers in each catégories &nd
the number from control group. When the transitions of persons fallen under above categones
were Investigated, for stainless steel welders, 3 persons were in the relevant categories in
three surveys out of four surveys and 12 persons were found to be in these categones twice:
for diesel engine workers, there were five who fell in these categories in both surve:)r fimes.
From these results, it was suggested that in order to evaluate the change of chromosome
findings of peripheral blood lymphocytes from persons exposed to ]ow soluble mutagemc
substances, the structual chromosome aberrations were more sensitive than SCE frequency.
Futhermore, it was suggested that chromosome findings of persons exposed to IOW-soluble_
mutagenic substances could be used to e\raluate the dn‘ference between groups and could be
also used as individual screening for persons easily produced chromosome aberrattons by the

exposure to mutagenic chemical substances.

National Institute of Industrial Healih, 21-1, Nagao
6-chome, Tama-ku, Kawasaki 214, Japan

24 szzlzo KOSHI and Takashz YAGAMI 1

Chromosomes of Cultured Perlpheral Lymphocytes from Stalnless Steel
Welders (Part 2) :

Mutat. Res, 130, 3689, 1984

Summary In a preceding study on stainless steel welders, we had observed a small
but significant increase (P<0.05) of aberrant metaphases, chromatid breaks and exchanges in

72-h cultured perlpheral blood lymphocytes In the present study, chromosome aberratmnsl
and sister-chromatid exchanges (SCES) Wers reanalysed for the same 44 vwelders 'and for 20 - -

- age-matched  controls after about 1 year.from -the previous investigation. .. Both 48. and 72-h

culfures. of each-individual were analysed for chromosome aberrations. Significantly' increased
aberration frequencies (P<0.05) such as aberrant metaphase, chromatid and chromosome gaps
and chromatid breaks were observed in the group of welders as compared to controls There
was no significant difference in the mean value of the frequency of SCE in the perlpheral
lymphocytes between welders and controls. However, there was significant difference in the
variance of SCE frequency between welders and controls. These results of SCE frequency
were similar to those of the preceding study. 1"urtherrnore, 2 welders with 47 chromosomes
in about 707 of total metaphase's were found and they were confirmed to be 46 XY/é?_XXW_L'

National Institute of Industrial Health, Kawasehki and
L Showa: University, School of Medicine, Tokyo, Japan



25 Hezhachzro ARI TO"L Hzroshz TSUR UTAa Kezko NAKAGAKI band
Shzgem TANAKA° S

Partial Insomnia, Hyperactmty and Hyperd:pma Induced by Repeated
-Administration of Toluene in Rats: Their Relation to.Brain Monoamine -
‘Metabolism
Toxicoldgy, 37 (1985) 99-110 .
Summ'a‘,‘r'y In an attempt to examme chromc effects of toluene on sleep, spontaneous;
locomotor actWLty and drmkmg behavmr, rats were repeatedly administered” toluene ip. at
doses of 100 and 200 mg/kg body weight for 14 consecutwe days, The 200-mg/kg m]ectmns
mduced a decrease in total sleep on Day 1, an increase in locomotor activity on Days 1
through 4 and an 1nc1ease in drmkmg act1v1ty on Days 0 thrnugh 6 after dlscontmuatmn of
the daily m]ectmns Both the reduced sleep and the increased locomotor’ activity sppeared
during the light period, whereas_ the dunkmg actwlty increased during the dark peried. In
order to find neurochemical correlates of the tquene-ihcluced. changes in behavier, regional
concentrations of brain monoamines and their metab’oli!tes were determined. The toluene
induced partial insomnia and hyperactivity ware assocated with lowered concentrations of
serotonin in frontal cortex, hippocampus and ‘midbrain and 5-hydroxyindoleacetic acid in
midbrain and hypothalamus. The increased drinking activity was associated with increased
concenirations of striatal 3,4-dihydroxyphenylacetic acid and homovanillic acid and
hypothalamic noradrenaline and 3111ethoxy4hyd1oxyphenylethyleneglycol Lentral mono-
aminergic mechanisms were 1mp11cated in the toluene- mduced part1a1 msomma, hyperactwlty
and hyperdipsia: .~ . ¢ v oo bk ; Lo : -
ANational Institute of Industrial Health, 21-1, 6-chome, Nagao, Tami- Im,
Kawasaki 214, PScool of Veterinary Medicine, Azabu University, Fuchinobe,

i

Sagamihara-Shi, Kanagawa 229 and CSSchool of Hygiene, Kitasato University,
1-15-1, Kitasato, Sagamihara-Shi, Kanagawa 228 (Japan)

26 Hezhczckzro ARITOV Mztsugu OGURI® and Shigeru TANAKA:”

' Diurnal Variations of Brain Noradrenaline Metabolism of the Methylmer-
_ cury Chloride-Administered Rat with Reference to 'an Altered C1rcadlan
Rhythm of Paradoxical Sleep T ‘ e !

Industﬂql Health, 1985, 23, 245—253

Summary ‘ Methylmercury chlorlde (MMC) induced alteratmns in cireré.dien sleep
rhythm1c1ty of the rat were statlstlcally evaluated by application of cosinor method to hourly
values of slow-wave sleep ($W$S) and paradoxical sleep (PS) obtamed 4 days before and Days
23-26 after oral administration of MMC (15 mg/kg/day for 2 cosecutwe days) The cosinor
analysis revealed that the most prominent change following MMC administration was a delay
by 5 h of the circadian ‘PS acrophase. We attempted to elucidate the altered circadian PS
rhythm in the term of brain noradrenaline (NA) metabolism. Rats administered orally with
MMC at the same dose or with a vehicle solution as a control were sacrificed by decapitation
at 6 different times on Day 23 after the first administration. Noradrenaline (NA) and
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3-methoxy-4-hydroxy-phenylethyleneglycol (MHPG) of the frontal cortex and the hippocampus
were determined by high-performance liquid chromatography with electrochemical detection.
Cortical NA levels of the MMC.administered rats were significantly lowered at 02001 and
0600 h, as compared to those of the control rats. Cortical MHPG level of the MMC-
admiinistered rals increased significantly at 1000 h and then decreased significantly at 2200 h,
whereas hippocampal MHPG levels of the MMC-administered rats decreased significantly at
1800h and 2200 h. A plausible mechanism underlying the MMC-induced delay in the circadian -
PS acrophase was chscussed 1n the 11ght of cort1ca1 and h1ppocampa1 changes m NA metabo-

Tism. _ _ o s
BNational Institute of fndusf;';'al‘Hegltk‘,
21-1, Nagao 6-chome, Tama-ku, Kazﬁaééki-ski 214, Japan
DFaculty of Sctence, Toho University,
' 2-2-1, Mivama, Funabashi-shi 274, Japan =~
" ®School of Hygtene, Kitasato University,
1-15-1, Kitasato, Sagamihara-shi 229, Japan

27 Takeshi HONMA, Muneyukz MIYAGAWA, Mztsuo SATO
and Hirvomichi HASEGA WA

, Neuroto‘xmlty‘and Metabolism of Mét'hyl' Brdmide in Rats
‘Toxicology and Applied Pharmacology 81, 183-191 (1985)

Summary Neurotoxicity and Metabolism of Methyl Bromide .in rats. - Honma, T.,
MivAcawa, M., SaTo, M., AND Hasegawa, H. (1985). Toxicol,' Appl. Pharmacol, 81, 183-191.
Changes in locomotor activity, body tembperature, and body weight gain, and the enhancement
of thiopental-induced sleep. were investigated in rats as indices of the functional changes: in
the CNS causd by methyl bromide (CH;Br) exposure... The correlations of these behavioral
changes with CH,Br :metabolism are discussed. The LC50 value and its 959 ‘confidence limits
for an 8-hr exposure of CH;Br was 302 ppm (267-340) ppm. Effects were examined following
exposure to 63, 125, 188, or 250 ppm CH;Br for 8 hr. CH,Br concentrations as low as 63 ppm
remarkably enhanced the sleep-inducing potency of thiopental, but CH,Br exerted no effect on
thiopental metabolism. - The body. temperature and body weight gain were .decreased at
exposure to concentrations of 125 ppm or higher, and locomotor: activity was reduced at 188
ppm or higher. These effects were reversible and, -at 24 hr after the exposure, locomotor
activity and body temperature were almost the same as in control rats. In a time-course
study of CH;Br, bromine, and methyl alcohol, CH;Br was rapidly. eliminated from rat tissues
following the cessation of exposure, with a half-life of about 30 min in the early post-exposure
peried. Ia contrast, the elimination rate of bromine was very slow, with a half-life about
5 days. The methanol amount was below that .reported to induce the changes in CNS
functions. These results suggest that the CNS depression by CH;Br exposure may be due to
the CHBr molecule or the methyl molety incorporated into. tissues and may not be
attributable to bromine or methanol. . A linear relationship was obtained between bromine
amounts in blood and the exposure concentration or duration. This result suggests. the
possibility that the extent of CH,Br exposure may be estimated from.the bromine quantities
in blood.
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National Institute of Industrial Health, 21~1, Nagao G-chome,
Tama-ku, Kawasaki-shi, Kanagawa-ken 214, Japan

Nt

28 Kazumztsu MATSUI -

Time-Series Analysis on Results of Mass-]]xammatlon for Cerebro- Cardm-
vascular Diseases by Municipality Groups in Nugata Prefecture

Jon. J. Public Health 32, 349- 359 1985

Summary In order tol evaluate the results by a mass-examination progran for cerebro.
cardiovascular diseases carried out in Niigata prefecture from 1976 through 1982, a selection
of data for analysis was made, .on condition that the residents would allow themselves to he
examined at least three times, from ameong lots of individual charts used in the program.
Then it was considered if there would be regional group differences in the degrees of the
most important 6 risk factors for cerebro-cardiovascular diseases, consisting.of hypertension, .
abnormal findings of electrocardiogram, abnormal findings of eyeground, abnormal findings of
urine tests and obemty, and would be time series changes of these factor’s degrees as well
between the resident’ grDupS "The residents in this analysis belonged to 30 mumcnpahtles. and
were divided into 3 clusters by a cluster ‘analysis in which the average: degrees of the risk
factors were adopted as variables. The epidemiological characteristics of these clusters,
designated as Group I, Group Il and Group III, are described below.

t (1) Group I consisting of 14 .regions and had a more urbanlike feature than any of the
other clusters, based on the fact that: it contained a relatively great many: independent
businessmen, had a number of persons suffering from overweight and high blood pressure
because there was a large number of old people in the age distribution.

{2y Group II containing 9 regions was mainly composed of farming households with some
working sideline businesses.. These persons were in their prime fourties and fifties; and
therefore, the group showed a low percentage of abnormal findings when given elecirocardio-
grams and urine tests. :

' (3) Group III, consisting a relatively greater proportion of households engaged in full-
‘titne farming and mostly in the agricultual and mountainous districts, contained 7 regions and
showed the less abnormal rates in the funduscopic findings. -

(4) The prevalence rate of the group III was high in the beginning of the program and
there was no significant difference among the '3 groups in the incidence rate df cerebro-
cardiovascular diseases. o ‘ ‘

Ttems (1), (2) and (3) showed that the differences in the results between resident groups
-are chiefly by the differences in family ‘occupation and age distribution.” Item (4) explained
that the risk factors of strokes in the agricultural and mountainous districts where quite a
few persons had strokes in the past, were at least -on the same level as the other distriets,
‘and it also suggested that living- env1ronmentai conditions had ‘become smular throughout the
districts.” : ’ ‘ Co

©i/The -features about. the time series changes common: to all the groups other than the
groups’ some special characteristics as follows:
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1. A ‘significant drop 'in blood pressure due ‘to ihe prombéting éffect of taking ' an
antihypertensive drug. . u
2. A significant drop of abnormal finding rate of urine tests preduced by the fact that
the data for-analysis: included quite ‘a few persons - showing -slightly .abnormal urine test
findings butino high ‘values in . the'blood pressure. measurements in-the beginning, and -its
high abnormal rate observed first showed a tendency to fall off as the examination was
repeatedly given. S S
3. A stationary. but h1ghe1 incidence rate.of ischaemic. heart diseases than cerebro-
vascular diseases dunng the course of the mass-examination.
National Institute of Indusirial Health, 21-1, 6-chame, Nagao,
Tama-ku, Kawasaki 214, Japan SRS e
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29 Nobory HARA

Experimental Investigation of Actual Problems in the Colorimetric- -
Détermination of' Chromlum w1th D:phenylcarbaz:de. ' X

Ind. Health, 1986, 24, 41-50. o
Summary Upon performmg color1metrlc determmatlon of chrommm wtch d1pheny1-
carbazrde (DPC) the followmg were found The color development proceeded not onl},r in
.dllute sulphunc ac1d solutlon, but also m solutlons of HNOS. HCI HClO; and CH,COOH or 1n
mixed, solutmns of these actds Wide concentratmn ranges (about 001~05 N) of these smgle
actds allowed perfect development of the Cré+ coloratmn w1th DPC Mtxed solut1on of 0. 1—1%
of these ac1ds also resulted 1n perfect color development HClOd proved to be the most
<excellent ox1dant or Cla+ to Cr5+ fo1 the reactzon with DPC compared with MnO, and l:’bO2
I‘he m1xed ac:d (HClO‘ + H SO.,) was more su1tab1e than Slngle HCLO, for thts ox1dat1on

. National Institute of Industml Healtk
21-1, Nagao 6chame, Tama ku, Kawasakz, 214 japan

oo

30 Yaszztomo S UZUKI and Fumzo SERI TA

Slmultaneous Determmatlon of Water Soluble Trlvalent and Hexavalent -
‘Chromium by Anion Exchange High-Pressure: Liquid Chromatography.

Industrial Health, 1985, 23, 207-220. PR e e
Summary Simultaneous determination of water-soluble trivalent (Cr (III)) and hexa-
valent chromium (Cr (VI)) was examined using anion exchange HPLC with a UV monitor and
atomic- absorption spéctrophotometer (AAS). . The. eluting solution used was 0.03.M Na,CO,
{pH.11),  and. the flow rate was .2'ml/min. Cr‘(lll) was changed into EDTA chelate before
‘being submitted to chromatography. : ' : :
Sharp elution peaks of the Cr{III) chelate and Cr (VI) anions were obtained by hoth UV
and AAS analyses. Retention time of the Cr (III) species was 2.2 min and that of: the C¢ (V)
was. 5.5 min. The. UV-"and AAS calibration’-curves~for -both chromium’ species showed good
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linearities. Detection limits of Cr (II) were 2 and Sng by UV and AAS analyses, respectively,

and those of Cr(VI) were 0.2 and 5ng. The recoveries of chromium ranged from 95% to
1059,

. Application of this method was able to determine the Cr (III) and Cr (VI) contents in the
water extracts from chromium fume particles generated experimentally by a plasma flame
method.

National Institute of Industrial Health,
21-1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan

31 Norihiko KOHYAMA

A New X-Ray Diffraction Method for the Quantitative Analysis of Free
Silica in the Airborne Dust in Working Environment

Summniary . A simple dnd rapid X-ray diffraction method, empioying a metal plate as a

substrate standard for X-ray absorption.correction, was developed for the determination of the
quantity of free silica in airborne dust of the working environment. A membrane filter or a
Nuclepore filter, on which airborne dust including quartz was collected, is directly mounted
on a ‘zi:nc plate as a substrate standard. The X-ray apsorption of the sample is corrected by
the attenuation of the X- rhy diffraction bear from the metal substirate standard. The lower
and thher limit of the sample welght qualified by this method and the accuracy are both
'similar to those of the NIOSH method, which uses a silver membrane filter as a substrate
standard The advantages of the present method are reduction in the cost of analysis, because
only a membrance fllter 15 used together with a zinc plate, and avmdmg the troublesome
processes of sample preparatmn, stch as ashing of the collection filter, ultrasonic treatment,
and redepasxtmn of the dust sample on a silver ‘membrane filter, consequenily excluding
artificial effects. It is concluded that the present method is suitable for the quantitative
analysis of microgram free silica in airborne dust in the working environrent.

‘Natz'onal Institute of Industrial Health,
21-1, Nagao &-chome, Tama-ku, Kawasaki 214, Japan

32 . Yoshimi MATSUMURA®, Kiyoshi YAMABE** and Hiroshi TAKAHASHI**

The Effects of Hydrophilic Structures of Active Carbon on The Adsorption
of Benzene and Methanol Vapors

Carbon, 23(3), 263-271, 1885

. Summary Two kinds of commercial coconut-shell active carbons were - treated by
sequential washing with hydrochloric acid, hydrofluoric acid and water followed by deoxygena-
fion at 1000°C in a H, atmosphere. The determination of the hydrophilic structures such as
oxygen complexes and ash before and after the treatments showed that these structures
covered about 109 and 6% of the surfaces of the original active carbons and decreased to
one-fourth after the treatments.

Dynamic adsorption of beazene and methanol vapors carried by nitrogen with or without
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moisture was performed tileough the beds of those active carbons and & Kind of silica geil '

The results showed that the removal of hydrophilic structures of the active carbons decreased
the adsorption affinities' for methanol and water, but-not for ‘hengzehe.  CoeXistent moisture
caused a decrease in the adsorption of béenzene, and the effect was greatest on silica gel and
smallest on the treated active carbons. It also caused a decrease in the adsorption of methanol
by silica gel, but promoted the adsorption of methanol by the active carbons. The removal of
hydrophilic structures promoted the selective adsorptivity of active carbon:to: a hydrophohic.
adsorbate from a hydrophilic adsorbate v

G h iR B T T e
*National Institute of Industrml Hea[th 21 1 Nagao 6‘chome, .
Tama- ku, Kawasaki-214, japan o
**Instttute of Industrml Scaence, Umvers:ty oj Tokye,
Mmato ku, Tokyo 106‘, ]apan

33 Haruhiko SAKURAL Tetsuo MOORI Tosszumz ASHIDA | Jushi YABUTA
Keinosuke KIMURA and Yoshzmz MATS UM URA*

‘A Symposium on The Working Envxronment Measurements for The Mixed
- Organic Solvent Vapors.

Jowrnal of Working Environment, 6‘(6‘), 4-18 1985

Sumlma'ry" The problems in the meéasurement and the assessmest 'of the working
environment where industrial organ’i‘c‘ solvents were handled were piéked-up and discussed.
The discussed points were the kinds 6f ‘the organic compounds used in industries as solvents,
how the regulations of the Ministry of Labout cover the uses of those solvents, the methods
how to measure the mixed organic vapors in the working environments and the methods to
assess the working envirenments. in, reference to-the. notlced crLteua for the air of the work,.‘
placec;

P

. *Natwnal Instttute of Indnstrzal Health 21 1 Nagao 6ckome
Tama Im, Kawasakr 214 Japan
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34 Reisuke SODA” Yukio SEKI, Yushi NUMANO, Jiro KIMURA, P
Yoshimi MATSUMURA® Hiroyuki KITAYAMA and Tatsuo TANAKA

Sagyo Kankyo Sokutel Manyuaru (Manuals of The Workmg Env1r0nment
~ Measurements)

Published by ]apanese Assocmtzon of Workmg Enmmnment Measurements Tokyo (1.986)
Summary The - sampling -and analytical methods of the 30 kinds of organic solvent
vapors in the working environment:are ‘collected: ' The objected -30 organic compounds were
those which are under the'regulation for the prevention of cccupational disedses due - to
organic solvenis but not the objects of the obligatory working environment measurements.
‘The sampling methods adopted in the manuals are the grab sampling in use of vacuum
vessels and plastic bags, the'dissolution sampling and the adsorption sampling. The analytical
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methads for the sampled air mclude gas chromatography with I‘ID and colonmetry. The

pracncal procedures and the CODdlthnS of handlmgs are 1nd1cated

- *National Institute of Industrial Health, 21-1, Nagao 6-chome,
Tama-ku, Kawasaki-214, Japan

35+ Tsutomu OKUNO
Spectra of Optlcal Radlatmn from Weldlng Arcs
Industrial Health, 1985, 23, 53 70 Ve e _

Summary It is 1mportant to determme specna of optmal radlauon from light sources
at workplaces, beceuse they usually emlt hghts of various wavelengths simultaneously and
these differ in their degree of harmfulness. Spectra of optical radiation (wavelength range:
200-1,000 nm) from the arc of various arc weldmg processes were measured using a multi-
ch'mnel detectox system ' F01 each procéss, a stable relatwe spectmm ('1 shape of the” ‘
spectrum) was oblained in spite of the fluctuatmn in 1ntcnsu:y ' ’

. The. relative spectrum is determined mainly by the welding material, such -as steel’ or
aluminum, regardless of the other parameters. Especially, it is independent of theé.diameter
of wire, arc current and arc voltage, which have an influence only on the absolute. intensity

1

of the radiation.

Department of Human Environmental Engineering, National Institute ot
 Industrial Health, 21-1, Nagao 6-chome, Tama-ku,
Kanagawa 21 4, Japan

36 Toshisuke MIWA, Yoshiharu YONEKAWA and Kazuo‘KANADA
Dose-Response Characteristics with Regard‘to Transient Vibrations
on Recumbent Men ‘ ‘ o
Envivonmental Research in ]apan 107-1~ 2/ 1984 (Envnonmenml Agency)

Summary People who live near -busy streets.and railroad: tracks usually complain ofj -
insomnia due to their vibration and. noise.!The evaluation of vibrations on rgcumbent.postures
. are mecessary in vxbratmn pollut1on The waveforms for their v1brat10ns are not continuous
'smusmdal but transient consustmg of 1nte1m1ttent and “shock v1bratmns - We smmlated the
intermittent vibration as the continuous sinusoidal vibration with the diratior ‘of ‘10 sec and
the shock vibration as the puléed .sinuseidal vibration with single period in:order to develop
psychological experiments on the vibration tables. The mechanical vibration generation system
driving ‘to. the recumbent man has been already constructed in our laboratory.

The equal sensation curves for modelled intermittent wvibrations in the..frequency range
from 1 to 100 Hz have been measured, We proposed the evaluation methods for recumbent
vibrations on the basis of the experimental psychological results obtained in these three years.
They include the equal sensation- curves for the modelled shock. vibrations:and the single

‘curve for each of the magnitude estimation and. the five step rating scale. -
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A new vibration measuring systemr was made for evaluation of vibration pellution in
recumbent men, which consisted of the three directional vibration acceleration transducers
(X, horizontal and parallel direction of the road, Y, horizontal direction rectangular to the
road and Z, up and down direction), frequency weighting networks, attenuators, amplifiers
and rectifiers, time averaging circuits with 250 msec and 0.63 sec, and the analogue digital
converter and the micro-computer, which provided the software for sampling and data
processing to obtain the equivalent frequency weighted vibration acceleration leve! (Lsg) and
Lx (Ls, Ly). The characteristics of frequency weighting networks and time constants of the
time averaging networks were determined in reference to the previous psychological results.

This system was applied to the vibration measurement in night for the field survey of
11 residents near streets and railroad tracks. The Leq values on roads show 50-40, 50-40 and
60-40 dB for each X, Y and Z direction respectively and those on railroads 50-40, 50-40 and
70-40 dB. The Loq values on the recumbent meter show the same values in X, Y directions
as those of the vibration level meter (JIS C 15103, but those in Z direction on recumbent
meter are bigger by 5 to 10 dB than the vibration level meter.

The vibration transmission function on the surface of the body in the recumbent man on
the vibration table during driving the continuous sinusoidal vibration was measured by
sweeping the vibration frequency from 1 to 60 Hz. Tor this purpese, the new vibration
acceleration pickup was tentatively made of piezo-electric ceramic bimorph. The vibration
values on the body surface measured by the vibration acceleration transducer was checked
with the other method used by the photo-electronic method without touching the sensing
element to the bedy. We realized there were no touching resonances consisting of the mass of
the vibration acceleration transducer and stiffness of the body surface. The wvibration,
therefore, was measured on the positions of the forehead, the sternal body, the abdomen, the
thigh, the patella and the shank for the vertical (up and down), horizontal (head to heel) and
the horizontal (left to right) directional vibrations. Generally speaking, vibration behaviors
on those positions are simulated as the single resonance system with the resonance frequency
about 2 Hz for the recumbent horizental (head-heel) vibration and the single or double
resonance system with about 1.3 or 5.6 Hz for the horizontal (left to right) vibration, while
those for the vertical vibration show somewhat the complicated resonance system.

National Institute of Industrial Health, Nagao G-chome,
Tama-ky, Kawasaki 214, Japan
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