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Table 1 Distribution of monochlorobenzene among the organs of mice after exposure to 500ppm of

monochlorobenzene for 1 hour.

Amount (gg) and distribution ratio (%o)

0 min, 30min.

60rmin. 120min.

G.itract* 30.87% 2.76ng  43.52% 18.66% 3.76uz 34.10%0 10.53% 1.174g 24.34%o B8.47+ 1.3dpg  33.59%

Blood 34.39+ 7.88 48.48 19.51+ 3.95  35.65
Liver 24.85% 4.27 35.03 15.27+ 4.04 27.90
Kidneys 6.88+ 1.28 9.70 4.85% 1.02 8.86
Brain 6.83+ 0.39 9.63 4.02x 0.56 7.35
Lungs 2.19+ 0.23 3.09 1.8+ 0.42 3.31
Spleen 1.84% 0.43 2.59 0.91+ 0.27 1.66
Heart 2.04% 0.11 2.88 0.91+ 0.17 1.66

others** 599.44+81.81  845.07  481.31% 98.97 879.51

14.45% 5.70 33.39 8.07% 1.67 32.00
7.95+ 2.17 18.37 5.90% 1.33 23.40
3.73% 1.04 8.62 2.36% 0.51 9.36
2.58%+ 0.19 5.96 2.10% 0.12 8.33
1.28% 0.22 2.96 0.60% 0.27 2.38
0.65+ 0.19 1.50 0.42+ 0.09 1.67
0.69+ 0.19 1.59 0.27+ 0.02 1.07
390.84+74.63  903.26  223.99+57.64  888.25

Total 709.34+99.14 1000.00  547.25x113.16 1000.00

432.70+85.49  1000.00  252.17£63.00 1000.00

G..tract* : Gastrointestinal tract.
others** . Muscle, bone, adipose tissue and reproductive organs.
Values of amount are expressed as the meantSEM (n=4) .

Table 2 Concentration of monochlorobenzene in
mouse organs and blood after exposure
to 500ppm of monochlorobenzene for 1
hour.

Concentration {zg/g fresh tissue or ml bload)

0 min. 30min. 60min. 120min.

Adipose tissue 127.50£14.47 89.38+15.43 69.54£9.01 57.21+8.84

Kidneys 30.04% 5.43 20.53% 5.64 17.21+5.48  9.18+1.46
Liver 30.39+ 525 15.81+ 4.35 9.89+2.93 7.27%1.56
Brain 16.50+ 1.10 10.02+ 1.88  6.32+0.28  5.00+0.27
Blood 21,23+ 4.87 12.05+ 2.44 8.92%£3.52  4.98x1.03
Heart 23.61+ 1.93 10.47+ 2.35  8.62:£2.62 3.62+0.63
Spleen 16.42+ 3.27 7.90+ 2.02  6.60x1.53  3.58:10.64
Lungs 10.76 1.53 9.84% 2.27 7.81%1.55 3.42+1.58
Giitract*® 10.89+ 1.58 6.60% 1.65 3.49+0.55  2.70%0.54

G.itract® : Gastrointestinal tract.
Values are expressed as the mean+SEM (n=4) .
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ERBOBREBHEE (X) LEWBIcBITS 0.87) (P <0.05) ki -72, £/-f5l & & & Slow
%5 2 #835 & U Slow phase M4 (Y) & 0B phase MMM >WCiE, BUERR Y=
k% Table 512, oMl RV BB OWT, 0.29logX+0.84 (r =0.85) (P <0.05) &%~
BBV & & & E 2 oY BN % Fig. 21 72, 8 5iZ Table 5 & 1) Spearman M IERIFEBEE
AU, HEEL D, BIFEEE & 28035 1B eKHDE, BESE - E2HNEEL &
HomomERERIS, logY=0.007X—0.01 (r= ONEABRE R B 0.86, fEl5 & & & Slow phase

Table 3 Equation for elimination curves in the organs after exposure to 500ppm of monochlorobenzene
for 1 hour of monochlorobenzene by residual method and nonlinear least-squares method.

Equation for elimination curves

Residual method Nonlinear least-squares method
Blood Y=15.9772e7099"+ 5 25280128 Y=15.9678e~"9°"+ 5262212
Brain Y= 7.9885e-0003%t4 g 5]]5g-00%7 Y= 0.0520e%%%t 416447100170t
Liver Y =13.4542e-0051t +16. 935800455t Y= 3.5080e"!t +26.4820e 00
Adipose tissue Y =84.5274e70003t 42 9T726e 0018 Y =31.5708e%%0%4¢ +95,0292¢-001%
Kidneys Y=29.2525¢-000%t Y =29.4763e0o%*
Heart Y=20.5268e0 Y =22.7897e-0019
Lungs Y =12.2465e0-005% Y =11.4613e-"00e0t
Spleen Y=12.1676e010% Y =15.658]1 00158t
G.itract* Y= 9.3827¢-c0uet Y =10, 6918e-to01sst

Y : Concentration of monochlorobenzene in organs (ug/g fresh tissue or ml blood)
t : Time (min.)

G.itract* . Gastrointestinal tract

Calculation was based on the average of concentration at sampling time.

Table 4 Biological half-lives of monochloroben- Table 5 Total lipids in mouse organs and biolog-
zene in mouse organs after exposure to ical half-lives (slow phase and second
500ppm of monochlorobenzene for 1 phase) of monochlorobenzene in mouse
hour. organs after exposure to 500ppm of

monochlorobenzene for 1 hour.

Biological half-life (hours)

Rapid phase Slow phase | First phase® Second phase® Total lipids* Biological half-life (hours)
Adipose tissue 0.98 2.33 0.28 3.50 (mg/g) Slow phase® Second phase®
Brain 0.70 1.48 0.32 2.9 Brain 71.7£18.3 1.48 2.96
Liver 0.53 1.35 0.25 2.2 Liver 58.0= 9.8 1.35 2.26
;:'::ys o o - m Spleen 25.0% 1.9 L2 113
Blood 0.61 1.18 0.09 1.19 Kidneys 43.9+ 3.2 1.26 1.20
Gitract 0.69 1.16 - 1.00 Blood 5.7t 2.5 1.18 1.19
Spleen 0.48 1.21 - 1.13 G.itract* 32.9% 5.7 1.16 1.00
Heart 0.43 0.94 - 0.80 Lungs 30.1+ 7.2 0.96 1.17
G.tract® | Gastrointestinal tract ‘ Heart 3.7 1.2 0.94 0.80

*Calculation was based on the equation described in Table 3.
G.itract® | Gastrointestinal tract

*Mean+SD (n=3)
*Date from Table 4.
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Table 6 Ratio of monochlorobenzene concentra-
tion in organs to that in blood after

exposure to 500ppm of monochloroben-
zene for 1 hour.

Table 7 Equation for elimination curves by
residual method in mouse organs after
exposure to 300ppm of monochloroben-
zene for 1 hour, 100ppm for 3 hours and
100ppm for 1 hour.

Ratio of organs to blood in concentration

0 min.  30min. 60min.  120min. Residual method
Adipose tissue  6.01 7.42 7.80  11.49 300gm-1hr.  Y=5.8540e0"+9. 565970 44
Kidneys 1.41 170 1.93 1.84 Blood igg""f:r ¥=§_;(::;e':~:::+6.10686'“““5"
+1hr. =3.7132e™™
Liver 143 131 L1 1.46 ad hr - — —
: 300mm- 1hr. =3.3210e700113 463490
Brain 0.78 0.8 . .
Blood 1.00 1 3 0.71 1.00 Brain 100ma-3hr. Y =2.1689e~"0*%+4 9611e-00m2
H°° : 00 L0 1.00 100m-Thr.  Y=1.6868c-5012 4] 9930008
eart 1.11 0.87 . .
Spl o 0.66 ((: v 0.73 300pm-Thr. Y =2.5215e 012046 7085e 00445t
pieen : : 74 0.72 Liver 100mm-3hr. Y=2.1304e %45 5196e 000
Lungs 051 0.8 08 0.6 100pm-1hr.  Y=1.5091e"052 +3,10ge-0o%n
Gitract® 0.51 055 0.3  0.54 S00m 1hr. Y=, 7301e-*%" 1 6. g399e -0
G.itract® . Gastrointestinal tract Kidneys 100pa-3hr.  Y=2.3755e 00 +5 g545e-00010
Calculation was based on values described in Table 2. 100pa- Ihr.  Y'=1.0944e 0%+ 3 8256e 000
Y : Concentration of monochlorobenzene in organs (ug/g or
ml)
t: Time (min.)
Calculation was based on the average of concentration at
sampling time.
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and 100ppm for 1 hour (O). The vertical lines represent the mean+SEM (n=4) .
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Table 8 Bidlogical half-lives of monochloroben-
zene in mouse organs.

Biological half-life (hours)
First phase Second phase

500pm- 1hr.® 0.09 1.19

Blood 300pm- 1hr. 0.12 0.86

100pm- 1hr, 0.75 0.75

100pm- 3hr. 0.25 1.16

500pm- 1hr® 0.32 2.96

. 300pm- 1hr. 0.23 1.02
Brain

100gmm+ 1hr. 0.34 0.92

100ppm- 3hr. 0.40 2.36

500pm- lhr.? 0.25 2.26

. 300gem+ 1hr. 0.26 0.96
Liver

100mwm- Lhr. 0.20 0.71

100me- 3hr. 0.18 1.65

500pm- 1hr.? 1.20 1.20

Kidneys 300pm- 1hr. 0.23 1.23

100pm- 1hr. 0.18 1.23

100pm- 3hr. 0.19 1.93

Calculation was based on the equation described
in Table 7.
®Date from Table 4.
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Table 9 Comparison of biological half-life in the
organs of mice after exposure to mono-
chlorobenzene under various conditions.

Compari'son of first phase
A B C
500mn 300w 100mo i 100mm 100mm | 100mm 300mm
lhr.  lhr.  lhr. 3hr.  1br. 3hr.  1hr.

Blood 3 2 1 2 1 1 2
Brain 2 3 1 1 2 1 2
Liver 2 1 3 2 1 2 1
Kidpeys 1 2 3 1 2 2 1

Comparison of second phase
A B C

500mn 300w 100m : 100pa 100pm : 100mm  300mn
lhr.  1hr.  lhr 3hr.  1hr. 3hr.  1hr.

Blood 1 2 3 1 2 1 2
Brain 1 2 3 1 2 1 2
Liver 1 2 3 1 2 1 2
Kidneys 2* 1* 1* 1 2 1 2

Numbers in the table show order of biological half-life in A, B and
C class respectively (1>2>3) .

*Slightly difference among three biological half-life was recog-
nized.

EARSH LN, FlZoiEEiiREBEEIC
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Ric®/ 70arEr y EUEBRBE DR
BAOBITIES L UERIIC, BR—MESER
R, M — M EAREC OB L OREE R
EEbic, BBOBHELIBRL CwaZ LM
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7088 2 485 5\t Slow phase Mk & 2R
BEESar & OBJRIC YW TRET L 72, &Resh
NE U Er0EEH (E2Eb5W
{2 Slow phase) *, TEH (FERIE) HEInBlE
e oMot AL ER S22
7> A8 B8 % #0.87 (p<0.05) (Fig. 2), Slow
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B EisH bz, FRIRAERIL BB LN,
WERBI 2o —F v FieBiT bR
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%2 I EEDE SRS THR R TH B &



£/ 70~ ¥y hEic 8y 2R 143

EZ L5, F 288 EH 6D Slow phase |15
2HICIZITECb D EEZ LN S 3, Z0ES
P52 IE, 8 2 M8 F 7212 Slow phase M i
B, TA R a i3RYBH, BBOBHS
BICHBE%2H DI LIZEZ I B ThHAH, &t
BI I TN, RELTOSEIZAE (Fb
DRBBTHLLEZRNTH S,
REBEBIUCRIRMA T - ERBEL
N, RFESME 1EEL, 2B %500m,
300mnis & UF100mm & 252 72452 % Holed 2 &,
EBENEESIILCERN (2 »E( L3
ZEdbhrb(Table 7, 8). 72722 L2 8%
HEIMETREBD N2, ZOERIZ,
HFE LMD, T F MTEED P LI DR
AL, BERERTLEREDHF» R &
LrniERe, 72 Stewart 59Nk FAD
AFVRBNOES, BL 1IBHORETLIE
EECEITER B b OBl BN S & v
BREIFEL TV, F72100pm- 1 BRRIOIE
AL N 100pm: 3EEREINIRAN D, DENEL
BENCEETHIIRBEREIE 456 X8
DR G BMEMA) AR B, F 7Sk hi
(Fig, 3) 23T, 300mm- 1 EESEZ X100
mo 3 RERIBRE TIIRET 5 4 (M TI21355,
B, FFBE, B Tlx455) L, EiHAH100
mo - 3IEEOFHRL ZAERISALILE, D
FNRBECLERBNEZEZNFY, EES
HOBREIZ, BERTHERBRRENTAEY, %
BHRECSC L), TORBBFHI LOMEICIZE
NI DR B ENI I EDVEE, ZRLD
BRid, EERNEEREZALT L) g R
Z o RBAICBEEYELNY F B L ERT
LTHo, BEXERIIHEGT 2EEL2K
HHI L, EAREBERENT=2) > SiiBl
LIFRDREEFE L DLV ICBWTEETH
5, 3LIC T NBA, EERE=S ) L o2
Tl T F N 2L DHRKRIFR, R FLrnii
BIER, v OBREK, BEER, M) oo
0 IF L DEFKIFRLS, VEETERR L SR
HISBAPBROEDY, REEEIXRERECH
LT wELTWEZ L tBRNHBEEL
#EZ6N5. ©TBREREIRFIERL
E{ Z2BHEICOWTRBHTTH S,
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VBERPOIR S B & MISEEOBFRE R~
FlofE2 DFEBEERME (500pn - 1 EER, 300pm -
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TRBRDTERBIBE L 20K E, FR
7a=e b 777 —34 T NFEMEIC L ) BN,
ROFER %1572,
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/7aarErNg 2 #B LU Slow phase i-
BT 2 £4reaE iz, BB, BEREATE
BF> B> RS> i, BB, o Th- 7.

2. 500pn + 1FEEISEERARNE 2HE LU
Slow phase |= BT 2 50 & Bk, IFig, R,
B, WA, OB EWEEROREBIE L HM
ICIEDTERE AR b7z,
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50005 < , K> T300mm, 100puN)ETH - 72,
4. 100pm - 1 B¥RT & 100mn - 3 BERIURA % Holk
o5&, M B, FE. BFRCEC-TERH
(% 248) 12100pm « 3 BEDFHED - 72,
5. 300pm - 1B%fE & 100mm - 3 BRI A % Hos
T5E, I, N K FRcsW»IERK
TE%12300mm- 1 B0 BREIBWITNRE
b, P (FE248) 12100m: 3 RO FHE
0% A

REMZBICHIZY, G, #RREZ W
PR IEL SRR B ELrELET.
L BARBHOER DL 550 B A ELEE S
STRELL.
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Studies on monochlorobenzene poisoning
Part . Distribution of monochlorobenzene among
the organs of mice '
Yoshihiro SHIMADA
Department of Public Health, Okayama University Medical School
Okayama 700. Japan
(Director : Prof. M. Ogata )

The distribution of monochlorobenzene among the organs of mice was investigated by gas
chromatographic equilibration after inhalation of 560ppm of monochlorobenzene for 1 hour,
300ppm for 1 hour, 100ppm for 1 hour and 100ppm for 3 hours.

Monochlorobenzene was detected just after exposure at concentrations in the descending
order of that in the adipose tissue, liver, kidneys, blood, heart and brain. The biological
half-lives in the second phase of monochlorobenzene accumulation in the organs were in the
descending order of length in the adipose tissue, brain, liver, spleen, kidneys and blood. There
was a correlation between the amounts of lipid in the organs and the biological half-lives in
the second phase. Biological half-lives in the second phase of monochlorobenzene accumula-
tion in the blood, brain, liver and kidneys were in the descending order of exposure: 500ppm
for 1 hour, 300ppm for 1 hour and 100ppm for 1 hour. Concentrations of monochlorobenzene
in the blood, brain, liver and kidneys just after exposure to 300ppm of monochlorobenzene for
1 hour were higher than that after exposure to 100ppm for 3 hours. However, the biological
half-life in the second phase after exposure to 100ppm for 3 hours was longer than that after
exposure to 300ppm for 1 hour. The biological half-life in the second phase after exposure to
100ppm for 3 hours was longer than that after exposure to 100ppm for 1 hour.



