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Foreword

Kentaro Hicucnl

Chief of the Study Group for the Therapy of Chlorobiphenyls Poisoning
Professor of Dermatology, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

This is the second report consisting of collected papers on the chlorobiphenyls
poisoning of which mass outbreak occurred in northern Kyushu in 1968, The first
report appeared in June 1969 as a special issue of Fukuoka Acta Medica Vol. 60, No,
6. The papers in the second report deal with the results obtained from March 1969 to
September 1970,
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Studies on the Tissue Distribution and Elimination
of Several Components of KC-400
(Chlorobiphenyls) in Mice

Hidetoshi YosmiMUurA and Minako OsHIMA

Department of Hygienic and Forensic Chemistry,
Faculty of Pharmaceutical Sciences,
Kyushu University

Previous studies on the tissue distribution of chlorobiphenyls in the patient of Yusho
(Chlorobiphenyls Poisoning) indicated that the components showing higher retention
time in a gas chromatography were retained in the adipose tissue for considerable pe-
riods of time, The present investigation was undertaken to learn more in detail about
the tissue distribution and elimination of each component of KC-400, a toxic mixture

of chlorobiphenyls caused Yusho,

For this purpose KC-400 was orally administered to female mice of DDD strain
weighing 20-30 g in a single dose of 2.0 mg/body, and the liver, kidney and skin were
examined by a gas chromatography one day after the ingestion and every week over

a period of ten weeks.

The results suggested that each component of KC-400 was

almost equally absorbed from the gastro-intestinal tract and distributed in the tissues.
The concentration of chlorobiphenyls distributed in the skin one day after the ingestion
was about twice as high as that in the liver and kidney. It was also found that
chlorobiphenyls were retained for longer periods of time in the skin than in other
tissues, Tetrachlorobiphenyls, the main components of KC-400, were almost completely
eliminated from above tissues in three to four weeks, but penta and hexachlorobiphenyls,
the minor components, were still retained in a small amount after nine to ten weeks.

HEDTRHHC X 5 TN ETOREY 25, WIERE
PERUIZEBEDH R T 94 24403, 280
B EA R 7 0~ VBRALTE D, HoBBEOMG
LHRIBARREAIC 0% & — VRS DTEEDA S Hric
INTWE. ISKEHEBEANINT IERIZEL
PRE (Rf448E757H8) THELREEOMRR
HT S, 2B 4 7 0 — L OBHERS (BHEbe
= ==) PERET S CEWRRIN, HFIe—
FROENT R BE AR i THEE S Mg, BIIR%
WILEE T3 b o LHfEES NI,

HRT OV EFELE T 2 =~ VREYOTER L
THEBEVSTRIN TN 5D, BEOHEAEHHD §

DIZ HF 7 a—L-400 IZH¥ETEEDTHS L&D
BHRINTWAY., Khxsyo—0-400 12415y 7
2=V RBERFETIH, 3, 5BIO6HEI
EBFINTOEYY. 4E Th b RES D EERIT
B2 EE R X S CHIRICIERT 2100, EEL1k
YA Ht o we—v-400 2 1 @REOREL, Z0%
10 R 12> THEE, s & OBREHR OB D
HEERPTAIRT NI 74 —iTXhBRLI. 20
BRAZ 70— VERDSOBIEL b ORI, i
DI, BICFDOBREIC O TETFOHREIES
NIZDTLUTZ DIV TR 3.



6 HN O OEZ - RBERT

ERMHE LUHE

1. H% %7 1—1-400 (KC-400)

A 2 BEEREHEEHET L b NFE SN b DR
RBLiz.

2. HBEWB LA 7 o — S

HE#% 25 H0 DDD Rlfw v = (20~308) 33 7L
P 1BE3PLE LT 11 BT, 2h2hic KC-400
D1 BERWAK 0.2ml, $/5bb 1VL%h 2mg
D KC-400 % JORESHAE %L LIz vy Y v
B2 BNTROARS L. Sk EEEalmeE LT
BHBR D= v HR S % VT, Kk ovgk (F
Y=o 2 VEERBEEER ME) BERIKCEBA, O
5% 183 KC-400 25 U-EE Q4REE), 2
DOMDOENE 5% LERC S 1IBT 28, &
5, T, BEZERLU. REERE & S IEY,
EE e FINT 10E4 D 1 SRERERUI. 28 KC
~-400 ZEELIvey 248 (18 3IM) 2H\F L,
BHECECIRT >REHL, FEEEROSEGE L
L.

3. LY T 2 = — L DHiH

FEABLVELSNIEBI 3 EEL, T
SRTHYILIc DL, =& —ov 20ml BT 50~
60° OINEA 15 70/ 3 B L, DTz F v n—F
Wy AFFLE30ml 2HNTZREN 30~40°, &
FOF A0~45° ORIET 15 R Uz, LEosy
IR RS 2 G, TS T EER L. W
HKIEA LU THy N v — b+ EBE LU TAE2EE,
B N5 O THEME UE, BRL hBE»
LUz, BoniiEilibyizdaonsy ey
U, 50U 3RmEEE{LLIzZev b HTn
YO RFELIZH T & (1L1X1I0em) [TEA, ~NF
1 100~160ml % BT L E 7 « =— b RIEH
SRR 2B

4., Hrra<w  NT5T 4 —

EEER GC3AE B 227 nv b5y (x
Ly bhorEe 7T o~ BHE) 2HEME. 47402
AmmX2m OF I A BT AC1.59% SE-30 %a—
7 4 & U7z Chromosorb W (60~80 % v i/ a)
BPRELUIZHO2 ANV, F+ VP HRIE N (0.6
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200° CfF/s0T.

BRI e~ UEEBI EDPL GB
B KC-400 5~ v 20 FEmMEys Lo#s 18
BOFE, EHHE 0.5~5ml OAFy Uit :

L, ZOMd 0.1~0.2ml DAFH T EH LT,
ZD 1~2up 2HRI OS5 TIREALL. &
Bav—2uik gl Fig. 1 R L 5 R
RT) DININFHET VT >Ny NEZE— 7 a,
b, ¢, s n&l, IhbIEHIETBRD%EZNE
Nnksra, b, c, n:Llz. LR EY—-21C
T 2T U E—E 5D TR, B
IEE EOEFMCB X 200,

5. %70 EROOENEEBOEHE

TR E e, KC-400 iz 4H/he T = =—
WERERDSETAEILE Y =~ VBESYTHY, B
FEFERFDNL2» (B g, h, k B8I0m) ©
DWNTEREED IR S I X h, ZOEREICONTH
BEINTOAEHY, ZOMIKONTIEEITREDE
ETHDY, FTAERIBRHICGIZRRS & b M
IEBeNTE 59, D> THRTOBIERA A S
Wb T4~ EDHET S CEIEAAEETHD
1o,

WHXIz LA 0w 57 4 —DOF%ET KC
-400 > 1 ~50ng 2FEAL, ZhZhDruv 7S
LARFBITAE—7 8B IO OEBZ LB LSS,
N BDF v — kD response p3 1 ~15¢cm, 473
DEFEE -7 OE S OHEBEARKINE, EALR
HEZu—VBICHBELTE—-28, 13 Z0EK
ITITEBICEET S CEWRIN, HE—- I EHE
PHET S LX) AR EEBOERNE(L 22
CTEWTEETH S C &3>0z, UL VERBRIKIET
TR I, BEBHEHDO I o v 574
— 25T U S A MBERS L OA-BRECSNT
I 2THIgNTey, Chb DY — 2 HERAEICE
BT A T &SRS,

ZCTEBREIN oY N7 00K/~ EHE
B, TNTHEML EXUYOHMEYE 0.1ml O~F9
VIBIRE L, FO 1ul PEAUCESICEHITRES
ALElEYy, ELNCHBHENERYYORE -7
EE (§) 2Ry, CHRESTNTERSEEOHE
BT a2, BB -7 EREY—-20F3 &
MEIE (P~ 2 DEID12KBIT A E—2DIE) O
BTRD, P LTEDI S ErSHEey 2D §
B2 LB &, HRITHRL >3- 2EE (S)
EUTEDbUI.
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MR OB E LT Fig. 1 it KC-400
BE 1 H#O BEEHYO ¥ 270w 75 6% R
3. Oty KC-400 OF 27 a< M5 A% EH
MTRUIZ. 265 1 BROKES X ORI Y
BEBEHEOON R uw k75 A LIZIZRABEOY—
T E = RIRL, BSOS T A Y 2 = —
WORSHFRIZIZEALR—TH3 LEL NI,

L Lo s EbHo 7 a<w k79 8% KC-
400 oz EHEET A &, Fig, 1 oML S
I, WEAZAST U S EA—TR < —3icidn/s b OHR
PED LN, Tbb #x7n—- D V¥—Yra,
b, Fle—2 c kA LN S shoulder, HAWNTE
=2, kKOWEELyH S, Bighimos <
N 2T AICEED S, M5 Fig, 2 iRTHR
v ADEBBIEMDO I v NI A BB B E, Pm
rd, j O RT T—3T2HMCHT BN —2
DEETS. BWH LIS OERIDIz, Fig. 1
R 2MHEHOI o~ F 7 4 TRd, jOE—2
PEDELEY, FNhRIST i REET 3¢ —
2k EDFEENRIPREE T2 D EHEEINT:.

P EDE®ERET S & %, Fig. 1 o KC-
400 Dy v N FIT A, E—T c~nilbizoTh
OB RE = THB ENS T ENHES.

KC-400 %52 3 5 ITFB U REOREFELE LT,
BE# 2 ARER U BRBEEYOT A 70 75
L% Fig, 31RT. Zpru=} ¥50%1HED
zh (Fig. 1) &I 2L, #370—-AERD
DE—7 EDELWEDBEDONG. CDLERH
RSy DRER> b DIERHEEV ZNEFNER S L & 2R
L5,

2. HBPORRISEOHE

Rt A A 7 v — VA OB b OIEFEEE I
WT DB R 255125, BIEEHEBAEICRE
KC-400 5% 1 A3 &k O'Z@8IiC 0 TRE U i
HHPD I v M5 605, HE 70— VEEID
Y- miErEE L. P UEY—-2 g £ RT
DINIE—2EE (a~ 1) @20 Tk, 20504
B> b OMEBD Y ELTHY, ho—7HED
DEESTTRL, FNEROCHE T2 4%
WL LR EREBRUTRHEL GBI LI, Fog
Bov—-2 (g~n) ®35, h, 1IKOVWTIHEE
DB AT TEROERVHEL» 1. S5IT
MY DOE— 2 JITEURK B OEFEN H B EEAL
bNBY, BEOY— I BHEBETENIID jELTE
L.
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Fig. 1. Gas chromatogram of KC-400 and
extract of kidney of mice killed 24hr
after oral administration of KC-400

A : KC-400, B: Extract

L
o

‘ L L 3
5 10 15 20

Fig. 2. Gas chromatogram of extract of kidney
of control mice

Fig. 3. Gas chromatogram of extract of
kidney of mice killed 2 weeks
after oral administration of KC-
400



8 HHN O EH - REBERT

Table 1. Relative amount of several compo-
nents of KC-400 distributed in the
liver of mice after oral administra-

Table 3. Relative amount of several compo-
nents of KC-400 distributed in the
skin of mice after oral administra-

tion tion
Days after Relative amount of Days after Relative amount of
ingestion g i 1 m 0 ingestion g i O 1 m n
1 123 60 75 60 21 1 216 128 142 101 33
7 1 — 3 3 — 7 90 36 76 57 17
14 5 2 6 6 — 14 28 15 36 25 13
21 4 2 8 9 4 21 12 7 21 16 12
28 1 — 5 — — 28 2 2 5 — 3
35 1 1 5 6 3 35 3 3 21 20 12
42 — — 4 5 3 42, 1 1 16 16 9
49 — -— 2 3 1 49 2 1 20 18 9
56 — — 4 6 7 56 1 1 22 24 15
63 — — 6 7 5 63 1 3 31 14 12
70 — — 2 5 5 70 — — 7 9 5

Table 2. Relative amount of several compo-
nents of KC-400 distributed in the
kidney of mice after oral adminis-
tration

Days after Relative amount of

ingestion

g | Jd 1 m n

98 | 50
7 13
14 5 3
21 2 | —
28 — | -
35 — | =
4 — | -
49 I
56 — | -
63 — =
70 — | -

=N
—
N
[l
—
N

N = A= Wbt N0 O

[ NS S IV I S B VS - e e
= = N R N = N)OR W

|

26 0EES Table 1 ~3 K—ELTRYT. 72
BINLOEITOSb g, jR4ELET7 c=—0,
1, migsEike 7 c=—Jb, $iznid 6Ly 7 =
Z—WEEZLNAD

CNHDF—F—%d EWL N~ k5 5L
DEE (T2 DOT.

3. BFR 7 a—ESORIN, 5

FwEReTT k5T, KC-400 28507 1 HEE
U R OB s u~ 75 LR HIRT %
cEickbh, FHEBHBCO/HTE hx T w - By

Table 4. Relative amount of several compo-
nents of KC-400 distributed in the
tissues of mice killed 24hr after
oral administration

Relative amount of
Tissue
g j kD 1 m n
Skin 216 128 142 101 33
Liver 123 60 75 60 21
Kidney 98 50 61 40 14

13, ZOMBBIEEAER—THY, PoHFxTu—
VO E —H R R E 2RI »Z Y ELUT A
EMsarotz.

KC-400 5. 1 HEO L OB OB 7 = = —
i, BIEEL BRI NTELE T 2 ==V Rl
DI EWmTA3DEELLNADT, HRODHIL
6D RINERIT DNT X D EEN MB» 857
¥, Table 1~ 38 RINTZ FHER HO THEHRS
Uiz,

Table 4 3851 HEOFRMEEIW T2 4% 7
O VRS DHENERZ EEDITEDTHEHH, EEH
LEELIE X 5, R 7o — VDRSS E A REICE
Dr AEBEEYEL, 200 OBREITRE, Bl
BUAMEDOZNZNIIIT2ETHY, FEIBITL2E
BRI 520 D EIENCEVBTRINT.

N5 DB OERSTOMRE #4279 —vD%Z
NEWBT A2, TRIE D E- I mEIC T A
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Table 5. Ratios of j(k), 1, m and n to g in
the extracts of tissues extirpated
24hr after oral administration

Tissue ikd/g | 1/8 ] m/g | n/g
Skin 0.59 | 0.66 | 0.47 | 0.15
Liver 0.49 | 0.61 | 0.49 | 0.17
Kidney 0.50 | 0.62 | 0.41 | 0.15
KC-400 0.62 | 0.40 ’am 0.09

HY—- S EHEOEEZEETS L Table 5 OfEEN
B/oni:.

COHRPLPEHLL S, -7 8itid 3885
Y- OEEEE, FE, R, BB d»ah &L
—HLUTEBY, TOTELLMBHRHADEEY 2 =~
NDBRFFAR OB EEAC A EL T 5Nz, D
WERehrra—VEARBOZN BT AL, § (k)
E—= 2 ORI AR T 0=V DESENMENEB LN
», 1, m, nt—2, 328053 ) EHSORTD
SHEEEE, HA7a—VEHOFIEL Lo TN 5.

TOTEFHZY 0 —IDEID S LEFARTD
HWL hBETHILE L H RIS AR 2R LT
WA, L UERT 3 L 5, Zhd OElEERMT
{bg, § (k) BRSOMED L OHERIT»Eh &
T, —HERIRINI g, § (k) Bang 24 B
K hHET 2 ENHRINE DT, LLAHR
7 n— VEBRFOBEEL b ORI IBZ 6 { [
ETiohEEL LN,

4. HF 7w —VEAr DM OEY

CNETOWED» LY, By mUElbe
Vi s D RIIEERE L, BEIH, Ht
OGO EBHEEIN.. UK UERSHOHEE
EOWTEE S|EIN TV,

% CCHiED Table 1 ~3 ICRINEZERIOE —
SEER, 1HEDZN2 100 & UTEREOHEPHE
U, B TORRY ORI HEOBEE2ZEL
2. ZDiER % Table 6 1TRT.

FEP LA LE S, SRSOBEBAOBEHER
WSRO T A B4 70 < HERBICIEEEICET L
TWs. U LZOETOERIZESS X BT
PN DEDH LN, FECEOBERITINHLD
DI SDEWH LN, HE/CHBIZTRIRETS 555,
BXZOEME UTERTE, 40 e, 5K
gd, S, m, R0 6HEIEMEEL SN
BNRINTL 6N, ML D OWERLBELICEPTH

3.
5, fEET O TIRT TR c X 5iE, &R
DERANDITZ D b OV FFITHW T, BREoE
132 DWBETHD DN AH, ZDHIEE b RE
0L BB, LhIT U, B ORIE»s
YEPIT FOMBE TEENED NI, TaDbD
g, § (k) NI BETR 3~ 4EHIE
EAEERL TN ADS, FEICEW T4 E-#I
1H%O 1 BBECETTETT? L0 i, Z20%E
BEOWRREEE DY, 9BMI T 2OEEV RN
3.zl 1, m, nROEE, BT 1ER
BT 1 BED0ZEE, 2V LZRMTETL,
EEENTY 1 BRI SO%BEELTETT S
DD, ZO%O B B THRLCULI ED DN
9, SBHEBITRNTARELFEENS LN, 1058
I, RETIRINDERL TS,

x 4

By a—v-400 (& 41ELE T 2 =—oV% TS
EFTAET 2=~ VEHEOREYTH Y, BRT
OEGH2 B CEBRETTRRITNT, 2h b DR
I, 2, et BACHsed 2 13 4 O b
»HY, FIEKEBRTI IR 7 0—VEgE RT 53
LT A2WEIEEL, 3 5RERNIE? REic L
T3, 2 TARRR T HRT 2N E TIERkE
5, MR ORERSDERNEE A I 0w NS5 7
4 =& DR RY, TORELSHEIEEL DD
TR, JHEBPOBEST, 35 ICHEBL h OHEE
HWEOWTHIRZBAE L. 20EES X208
HELTOEOL 5 sfEmoEoNnic.

1) H3 7 a—VERITORE 1 BEHEOEMPOR
B, B8XUHE O OWEERELLHEET 5 &, &I
FIEHEEED SRR INE b DEEAL LN
7z.

2) BN SNz H A7 v —VEELICEEBICET
DT B, ZORESHEEHRHT & & &E > >
ERROIBIEL 72 b, FETIIHE BRON2E0
BE, FIERL VBBV BELELLNT.

3) BETORE, T, BEAPORRE S REN
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Table 6. Decrease of amounts of main components of KC-400 distributed in the tissues
during 10 weeks

Relative amounts of components
Days after ;
inygestion ® W
Skin Liver Kidney Skin Liver Kidney
100 100 100 100 100 100
7 42 1 14 28 — 8
14 13 4 12 4 7
21 6 3 5 14 —
28 1 1 — 1 — —
35 1 1 — 2 2 —
42 1 — — 1 — —
49 1 — — 1 — —
56 1 — — 1 — —
63 1 — — 2 — —
70 — — — — —_ —_
O (m)
Skin Liver Kidney Skin Liver Kidney
100 100 100 100 100 100
7 54 3 15 57 4 19
14 26 8 13 25 10 16
21 15 11 10 15 15 16
28 3 6 6 — — 8
35 15 7 8 20 10 12
42 12 5 2 16 9 6
49 14 2 6 18 5 12
56 15 6 2 23 10 5
63 22 8 4 14 11 9
70 5 3 —_ 9 8 —
(nd
Skin Liver Kidney
1 100 100 100
7 51 — 18
14 39 2 15
21 35 18 17
28 8 — 8
35 36 13 14
42 28 13 5
49 29 6 13
56 46 33 5
63 38 25
70 16 23 4
-~ (g, §) OB, BERDTHS Sthf{ky (1, Tbb 4EE 1BETREIH B 5 R

m) BITF6HEY (n) &b, L bhHELTDHS. U, 3~4BHEBBREZORARELALED BN
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855, 61ELMOMERAOEREE L 1 BREBICE
USETFT 295, Z20%OFBDHEEIIBYD TRA T,
9 ~10 ER% I ELEEMRINI.

P EDHF 70—t o TOEBERICEEL,
Williams 5% DL~ ¥ BRI T O BRI R
W THEEEN. fockiud, BN U HORRE
B2 RETIEZRETV £ 2213 E Tabhi
s BICSHEILB I 6 LRV TRIZEAER
#ahgntnwbhs., FrahbdosiEbNryy
DOHELEL D ORI 3 /s b FENEEZA BN, 5L
NUE T 0.5g/kg 2ROFEHE, 3HBEIKZOD
L2 ZHRAcHEit s, 920 BH5E2E, JERhEsk,
Z OHITERE T 508, HEEOXISy 36~50%) X
MHLENEY L ERCREINS &0 5. 615~V
¥ Tk 0.4 g/kg DREOESHE 5 BEICIWTER
BERD 80~85 18 LERARY L ERICRHSh
TWa. ZOERE»LTSE, MBI UIZH A
7 VERAD S5, BICEBEOZEOEEYE
BEVDI, BREFEOL HERWERMTL 5, 20
R#HP—BERMBTHL LR LB IDEHEINS.

&

KC-400 % DDD X~ =i 1J64) 2.0mg
BOREL, 20BAS I IBRCERILT %
BRU, 205 DEFE, g BRECOHETA 4200
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1. #Ax 7 a—-VERFO T ZAELED 5 ORIX
RZEFEAEZELVWEDEHEEI NI,
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1.

3. HEROORE, B BRCEIT 2 REEER
BT 2L 3EP O, FREERE TR
hEY ILOTC.

4. BRI o—VOFERT 4B T 2 =V O/
B b OEEE, ZORIRS S BLU 67 2=
— VT Bp iz h BB T, 3~ 4 BEBBROBE I
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3) Parke, D.V.and Williams, R. T.: Biochem.
J., 74:5, 1960.
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Studies on the Tissue Distribution and the
Urinary and Fecal Excretion of *H-Kanechlor
(Chlorobiphenyls) in Rats

Hidetoshi Yosmimura and Hiroaki YAMAMOTO

Department of Hygienic and Forensic Chemistry, Faculty of
Pharmaceutical Sciences, Kyushu University

Junji Nacal and Yoshiaki Yae
Central Clinical Laboratory of Kyushu University Hospital

Haruo Uzawa, Yasuo ITo and Akimitsu NoTomI

Second Department of Internal Medicine, Faculty of
Medicine, Kyushu University

Sigeki MinakamI and Akio Ito

Second Department of Biochemistry, Faculty of
Medicine, Kyushu University

Keitaro KaTo and Hiroshi TsuJ

Department of Physiological Chemistry, Faculty of
Pharmaceutical Sciences, Kyushu University

*H-KC-400 (a mixture of chlorobiphenyls, specific activity: 20 uci/mg) was orally
administered to male rats of Wistar King strain weighing about 150 g in a single dose
of 25 mg/body, and the radioactivity distributed in the various tissues was measured
after 3, 28 and 56 days. The excretion of radioactivity into the urines and feces during
these days was also examined,

By these experiments, it was found that the radioactivity per 100 mg of the tissues
3 days after the ingestion was higher in the skin, adipose tissue, liver, adrenal gland
and gastro-intestinal tract than in plasma, in which the first two tissues showed highest
level. After 4 weeks most of the radioactivity was eliminated from all the tissues,
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however a significant radioactivity was still retained in some of the tissues after 8

weeks,

The urinary excretion of the radioactivity was very limitted during 4 weeks (only

about 295 of dose) and about 709 of dose was excreted into the feces,

By thin-layer

and gas chromatographic analyses, the radioactivity excreted in the first day feces was
found to be composed mostly of unchanged *H-KC-400 and in part of phenolic metabo-
lites. On the other hand, however, more phenolic metabolites and less unchanged ma-
terials were excreted in the second and third day feces.

WhOSHECHERYHEZEAL N TWE AR o0
—V (PLF KC L4058 OEREBERBKE LTI, T
NFETHEEY (KR, v b, =7, ¥4), B
FHR £ 02 DIRIR 2 S0 T DORERRZE ST
WOWMED Bd by, Fiz KC BEDD 7 2
HCsiT 2 HER 108/ bz b DU <
Eafisbih, KCHaod bERBO X b Z0En
AR BB R T A L RS, BEL
THAZ 0T 757 4+ =L AP LBEMITIN
TWh5.

b OFfRISHEBAIC BET 2B D KC &y
2005 & B TEMINICHER I BB, BRO DR
R CEROAT b AT CORET, 2 D3EE)
PEEMTIEET 2 L3l Uh L KC
DENEE 2 EHR DA S 5T ERMNCGERTA T E
12, HEOEBEOWNL D 5032 % ORGSR OB
CHBD TEES L L EEL LN, ZOFFTICHERS
HEE KC O&RMEFEINT.. SEET § IER
mESY X hENT SH-EH KC Bam3h, &
FH1xZ20EHO—82F5 530, KC DENYE,
BN DT OEBNTIT 21775 5 T EW5ATREE 75D
7.

AEEL B3 H-KC-400 (Hpdse 20 nci/mg)
PREAMES v M 1LY ) 25mg % 1 DEORS L,
ZD3H%, 4BEBBIOSHEEKICBIT 3HHEEBTO
BETREDTE, L' Z OHIRHICIIT 3R, EhAAD
BRI DWW THRRI LI 3 O TH 5.

£ B F &

1. EREWIB L H R 70—V EE

SH-KC-400 (SIF SH-KC 48853 1, HWER
WTARINIT A bR ke 5208 (ke
20 uci/mg) vy, ZO 250mg (5, 000 xci) %7
B (= PRELHD) EMHL 10.0ml L7553
S 3BTz, EREYICIE Wistar King RS v
b (PREA1508) Z2EHEBL, 209U, 14D
SH-KC DR 1.0ml CH-KC 25.0mg) %,

VAV 7Y UEEHE 2 O T — T VR CIERRICE
OEL, 1ILF>R#r —ohTET L. KX
R G Y = v 2 VERSBERATE ME) 13 Bl
Bato. 122 UBBORKN 18 KRfidfag 3w,

s L O BB A FUECERLL, Ricig bz 1
B2 A RBICHO 3 T THBEIERE L. *H-KC
BEOA3 HEE, 4 BES IO 8EEI, 2NFh3
PLg' %% UIE b I &R B i U seRIEI
PUTZ. DB RRIEESE 2 PONCEE & B ITEREL,
NEBHR B LI D DR Y, MBIEBRERNT
T FOVIRBE TR~/ ) AR A B e O BEREDIR &
bR LT,

HRICHNCR T v FOERES XU HBERS Ta-
ble 1 BL21c—ELTRT.

2. FAsEOAE

RO SRR, EBE Z DK 50meg B g
BAMTTHORL, NMTITEFeFVE 2ml
BINA 12 B SO° IR L TIER R, 30 2EmRb
K 12 INA THEHE, Pr= Ry rFLr—&—
15ml sk O BEE 1 2 MA CTHRIE L.

MKZzD 0.1ml &b, Nf7iefRFofy
F2ml 2MARESHSS, BHIK 30 8@k
KFE2ERNABGE, ERy v Fr—%—15ml
FORERR 2 B2 A THEL .

Table 1. Body weight of rat

Body wt. | Body wt.
Rat No. | (002 | (R on e | Dassaftr
ingestion | sacrifice
1 148 137 3
2 148 140
3 161 148 3
4 158 220 28
5 146 226 28
6 155 228 28
7 151 264 56
8 153 270 56
9 159 328 56
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Table 2, Weight of the wet tissue of rat
Days Weight of the wet tissue (g)
Rat No. | after . - G - —TCar-
ingestion | Brain ’ Lung 1Heart ‘ Liver ‘Spleen tract ’K1dney kAdrenaI’Tesns eass

1 3 1.995 | 0.876 | 0.533 | 7.043 | 0.224 | 14.897 | 1.214 | 0.027 | 1.976 | 103.5
2 3 2,169 | 0.820 | 0.492 | 8.017 | 0.606 | 13.611 | 1.286 | 0.057 | 2.409 | 104.5
3 3 1.483 | 0.758 | 0.622 7.141 | 0.328 | 18.803 | 1.406 { 0.034 | 2.193| 108.5
4 28 1.624 | 1.159 | 0.792 | 8.129 | 0.333 | 14.597 | 1.559 | 0.030 | 2.254| 178
5 28 1.695 | 1.980 | 0.750 | 8.995| 0.464 | 18.003 | 1.689 | 0.044 | 2.640| 176
6 28 1.715 | 1.246 | 0.760 | 8.079 | 0.248 | 17.251 | 1.721 | 0.047 | 2.444 | 181
7 56 1.796 | 1.226 | 0.774 | 7.883 | 0.437 | 18.978 | 1.761 | 0.033 | 2.696 | 214
8 56 1.825 | 1.173 | 0.910 | 8.406 | 0.398 | 14.415 | 2.167 | 0.053 | 2.763 | 218
9 56 1.848 | 1.593 | 1.007 | 9.736 | 0.580 | 17.094 | 2.442 | 0.071 | 2.424| 270

FIT v — & - (P05) BRI EIIOBE PEMHEL, &iHEY 2 TEEE 7o 7974

STHMEL, 20 5.0mg 2 EHIERL, N1 7
FVENBEFUR 1ml 2MA S EE 50 iR~
3, UTHEEBOBARBRIMBE L. £2RIZZ0
0.2~0.4ml it FFH R vFr—4— 15ml %
A CAEL.

MRy vFLr—4—i3, PPO 4g, POPOP
0.1g % 14 O VTR LUTHE, x40
Ry FL—4—13, PPO 4g, POPOP 0.2g, +
7L 608% XK ——TF L YT
DAFYL (51 :44) OREE 1L TH
Utz. 2o F o 7O®IER H- b vz VEER»
WISERERERIT X Y 77007z, HiEITiE Beckman
DPM-100T-%- i35 L 78 Aloka 502 Byi{ik v v 71
— g VEHEEE R AW, BEEE L 3EEAERT
750, 3PLTOWTOREER E > THIEM/ E Uiz,

3. IR Lo EHY Ol

REPBEEBICTPpH2.0 & L7 ook VAT 6R
PR U, SRR TERE 5 € % BV THIK,
BEZEELUTELIN A HRE (WREEREY) 22 X
J—=VitE» L 10ml & U, #d 0.1ml 2> X &5
FRRICHSSEEDOHIE 21772272 FIHBORIZBIER
PINATIHEBEE 0% LI20b, pEkab 1R
FOINEIN KRR L, ERAREC Y v o Aoy ATl
HHU, B5hicaaii Sy oEsERRE L.

#FIZZ0 108 ZIERITERL, V7 ALy MiH
B hrwaRVaRRANT I4RBEHBL, #H
K% 100ml 2 UZ20d 0.2ml % & hREEERHIE L
Tz Fl2Z2@ 10ml % 2 NEFH:Y — £3EKk 10 ml T
TI3EESHMHL, 7rosvaE Gy 22—
Ny LB (7= — VR 1T, KEBIRE
BRAYEE LT 7ok a 0T 7=/ —iViE REY

(TLO) BLOH A7 nv 757 4 — (GLC) itk
hEELI.

4. BB/ uw<wbrs57 44— (TLC)

Y AFNG (V) I DERLIZJES 0.25
mm D7 — k% 105°, 30 3EEILU TRV B
BRI IIAE Y — T audvs (10 2) 268
L, BEEEIE Folin-Ciocalteu 3% Hiniz.
FRHGEE 7 v~ b &5 s JTC-201 BIEE &
vY MRAFy 2ROV THEL.

5. Fzxru<hs3574— (GLC)

WEREHE GC-3AE B2 ru< 057 (=
L7 bharvEeTFE e R 2EHRL, #7251
dmmX2m OH T AHT LI 1.5% SE-30 1 —
5 4 4 U1z Chromosorb W (60~80 x v a)
PRV Fx UVYH A Ny, H T AEE 2000

ERERS LUER

1. Mk X VMK A ORETEE TR

SH-KC 2#% 5 LU TA3H, 28H (4H) LT 56
H (88 BEHOHERI L AT T % i
Bl Li-fEE, Table 3 WWRT L 5 SEHED
iz, &FE-os 100mg ¥ b OBEE (dpm),
BLOEHEEERRT EE 3L, chb% KC OFE
B (ug) REBEUTES ML, TFEBS IO
BRI EEVARIATH A0, BEHLELZNZNEED
1/6 35X o8 1740 & UCEHELT. FrimiRe 75
X g3, MKEZAED 1/25 & LT Hematocrit
SOEHU. HILBEREIVEBKELTNTCERE
tedd, EROHIEIC/NEZHV, TREER
FUTHEL:.

Table 3 5L 3, #53 AROEHEE
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Table 3. Distribution of *H-KC in various tissues

Tissue Days after Radioactivity/100mg tissue Total radioactivity
ingestion (dpm) (u8) (dpm) ()
3 346 <102 0.78 65 X10* 14.6
Brain 28 16 0.03 2.7 0.6
56 12 0.03 2.1 0.5
3 661 1.49 49 11.0
Lung 28 47 0.11 6.7 1.5
56 25 0.05 3.0 0.7
3 1230 2.77 908 204.5
Liver 28 — — — —
56 — — — —
3 590 1.33 77 17.3
Kidney 28 — -— — —
56 — — — —
3 1035 2.33 4.0 1.0
Adrenal 28 71 0.16 0.3 0.1
56 33 0.07 0.2 0.0
3 453 1.02 99 22.3
Testis 28 11 0.02 2.7 0.6
56 6 0.01 1.6 0.4
G 3 1000 2.25 1100 352
astro-intest.
tract 28 5 0.01 8 1.7
56 13 0.03 19 4.3
3 490 1.10 26 6.0
Heart 28 17 0.04 1.3 0.3
56 12 0.03 1.0 0.2
3 450 1.00 17 3.8
Spleen 28 27 0.06 0.8 0.2
56 23 0.05 1.1 0.2
3 2758 6.21 5840 1315
Skin* 28 190 0.41 711 160
56 112 0.25 527 118
3 2973 6.70 1141 255
Adipose
tissue* 28 560 1.29 319 72
56 821 1.85 591 133
3 515 1.16 —_ —_
Muscle 28 11 0.02 — —
56 5 0.01 — —
3 20 0.05 — —
Bone 28 1 0.00 — —
56 1 0.00 — —

(k=T iILD25L)
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Tissue Days after Radioactivity/100mg tissue Total radioactivity
ingestion (dpm) Cugd (dpm) )
3 842102 1.90 314 X10* 70.8
Plasma** 28 20 0.05 11 2.5
56 8 0.02 53 1.2
3 47 0.11 9.7 2.2
Red blood 28 . _ . _
cell**
56 — — — —

* Weights of total skin and adipose tissues were proposed to be 1/6 and 1/40 of body weight,

respectively.

** Plasma and red blood cell volume were calculated by the following equation;
Plasma volume=Body weightX0. 04X (1-hematocrit/100)
Red blood cell volume==Body weightxX0.04Xhematocrit/100

D>5L, EEBIOMEHERIT D& § EBEITK
S omL, R, BIE, BBV NEONTE
WRERRL, Cho30WTNE I AvBELD S
F=1A

KC 230078 2T Oh S OERMGRIRINIC AT
T3 Db, B THEEDZMETH A, RELHIC
TREAD CEGHELN. U UEBIEoEN KC
2, IERSHEB R ICIARITE T A CEEMROCE LD
ZAoN, Fo KC O—HH RIS %8 U CTHH S
NAY ZEREZANE, HEKBT2EGBREDTHD
RS L ETA LRI DB LARNE
ETH. IHITHEBERE L U TOFICAERREDH
BEECHET A 13, —BOEPTONTODS L
DBTCEMENTNBETATHS.

N5 OMEET KC PBIERBESTHT 3 T &3,
WARDBIEE UT LN S ORERNTH 5 OREEDNE C
AREME 2R 5. & O S A IR ORI 758
BRSSP, s 2/ N EkoBEE 28N, &
BVEBFEORAL THEE SN T 3 BHEEDET
5, NIRYEBEEENRHSEDEEELLNS. 1k
HE 28% BB 3ERT, 20RERIZ KEON
1/6 £ZALNADT, REITHET 5 HIROKE
PIET S &, REEDSIRICIET A EIISA.

LEEADHEGBTIEOTNE I AL vk b
SEC BEBERBE L FHELT VRN, 035
B, BB b RREn. M I Avr R
VDR DR THERED TR L T b B,

LHETHE 3 HBOOHIT N TR 5, 28 5
(418 T T OMBA ORE ARG & U
BU, T ZFEEERTIE I EED BEITL 28
B#IIW /5w, e, i B, BT /15

w, B, RETEH /20K, 2oftTidank

HBPICEROED 2R LTS, ZORDRITEN
T4 BOCBRBREDITI A NI IR, R
WIS VERET, b OfE» 5D KC RO DER
PR TN EZENT TS, 7237 USSR
KC #58 g sy (RaR) 35 e »b
NTEHY, [EIEEEBICS O THRETEE DA R T
EWFERO—D, BIFEGEEEROBEEORDDIZD
L EBAIONS.

D T 4BRETIIZEAE D RETERIEM
&, DAV EELTS B TESLL BD SR
B, COEMTERT 5 BT Z 0% 8 M T
HEYFDLET, L UABMSERELEVIREBILZS C
LD L.

2. BB L U ERAADHS SR

REIUEIRSHIIITHIBC LK, 2R
HBAHIDTHETRIEMY%, Fn2h&iT 1
BREST-%2 ALUTHEER HELE. Z0KRE%
Table 4 TiR7 .

Table 4 »HEELS L 51T, BESHEED KEZ
FhABHIES N, RO D THn. i
b L5 4 ER T TR S NI RUTER
BEBOENC 2 BEEICEE0H, TR
3HECBN T HRSEDOWNSS %, 2@MEE Tt
70 %EL L. 2 EBUBEROEFRENEZZOE
FCRAE LS hoizds, #RdTar X Hicy 7 xV
v MBI OWTOREERE» & (Table 6 28D,
4 BREBNT S 7238072 h DS EEDBEI LY
sz,

DX SR, FEhAD FEHDS fid T BIICHIZ
38, KCOFEWEREEERZRL TS E LY
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Table 4. Percent recovery of *H in the
urine and feces

Sample Days a_fter Radioactivity
mngestion 2
¢ (dpmd | (ug) | %O
1 1247%10¢| 2810 1.12
2 425 95.7| 0.38
3 173 39.0 | 0.16
. 4-7 279 62.9 | 0.25
Urine 8-14 97 2.9 0.09
15-21 53 1.8 0.05
2228 7 .8 o0.01
Total 2.06
1 [35440x10* 8734 | 34.93
2 17760 3999 | 16.00
3 4708 1061 4.24
Feces 47 10020 2256 9.02
8-14 | 2952 665 2.66
Total 66. 85

i, EREERLT KC REBITh> TR 305,
D EABETORFMINBET B CE IRLTHY
3. IS DRERP S, KCIZAELEMILL Y EE
T, BERIKBOTAZICIRBBINISN &8
mEah.

FEARCHM S N REHEYE O, BEiLEL D
B INIZNT 20 F FHM SN LD KC &
DI2BEELONLH, MO—EHRIBE{EL RIS
iz KC BB RE ST RICEEfxh, &5
I mBICESTREY L b A L A#EINS.
Bk A L 51T, EHOBEHEREITIIRE MDA
HTREYLEENA T EMEMITIN, FROH
BEELIEIR NI, T MZERBY O TR ERITEE
B B RICERET 2 CEOBVEYTH B itk
{HIBEN TR YD, SEOERERD S5 KCREHY
RED L UBITHRAL b Z BRI N A 2 & RE
aniz.

3. RsLUvETHORMY

Tz L e, KCHEH514% 4583 TORH
IR SO 2 B OistREL it I h . KC o
RS2 EZ AN, CHMRACERELD F FHIES
N3 LEFEBALONT, BZLMEINT72/ -
EREYPED, 20—V v, B
MIAAHRE B> THMINA 3 DEHEINS. T2
—D KC BRI A v h Ty —VEBO L 5 75 sk

PERTHEEEALONG. COMFEEZH»D 5
7Y, BAIBEECZVHHORZ O pH 2.0 T2
u oo OV AR TTRE S TR CIRREREH) &, B
KRBT 7 o o0V A H TR HURE
GaafEiy) 2WEL. Z0OfE% Table 5 1@
Y

Table 5. Radioactivity extracted with CHCl;
from the urine before and after

hydrolysis
Radioactivity
Sample %of radio-
(dpm) | (zg) | activity in
the urine

Urine 1247104 281 100
CHCl; Extr.

before 552X10* 124 44
hydrolysis
CHC1; Extr.

after 248104 56 20
hydrolysis

Table 5587 d 51T, RAIZHESRHEY S
W BDHHEIN TV A, Z20BILERAHEYOR
W UIAT U EL I ERRBINT. WThic
VL RPEOHEREOHHEI ER~OZNICH L TE
LMINDT, S hREaBERIEDOHRSEECS
BEEILNS.

TOCHAER, MRS UICHEER Y 7 ALy FREERT
Zaafob s T 3 &, EROKREIOREEE
BLhciHIN S, 20DkEE% Table 6 [WRT.

Table 6. Radioactivity extracted with
CHCI; from the feces

Days after Radioactivity
smsestion | apmy [ o) | TR,
1 30200104 6802 77. 88
2 10350 2331 58.29
3 2532 570 53.72
4-7 6030 1358 60.20
8-14 2192 494 74.29
15-21 872 196 —
22-28 363 82 —

FTTICRANT & 5 I EATRBS 4 B Cicis
BORT0 BLHIEINTNASY, Z20EIEELH
HoBICHBIN TR, 2 TCLOPHOED S v
UAOVAHIHY R D, CRBOHRAYELI YA
WICONT X HITkRE L.
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9 RE Y v oA AfEY R TLC KX hERT
&, Fig. I-A WRT LS5 7n~ 77 a0E5
N, 3 20RAFy NHNZ T EMHHUIZ. WEIR
iz RE [EOKRIVEDSIER M-1, M-2, M-3 &4
Hirs EdhiE, RF0.66 DM-112 KCZD{DD
fEz—3 L (TLC itk >Tik KC DRI TEEE
TH— 2Ry b 2EAL2), ChEB8Z5{HEEEL
YR X Nish otz RELD KC &FA ORIz, &
1O 2oDRARy b M2 (Rf 0.32), M-3 (Rf
0.00) it & 31z Folin-Ciocalteu IR T FBAN v
FERRL, BZ5 v/ - REME ELON
7.

EEr7eesvailitiBeE b, 2NEEY - X5
BT IREHHEL, S V—4FBE ekl aE
(CHCI;-1) (ieqgidizmb, wHEY — X BidiEekEk
P UTHEEZ modv ik b3 % & (CHCl;
-2), CHCl3-1 3 TLC 23T Rf 0.66 TE—=
Hy bBRUM-1 ©AXbHih, {5 CHCL-2 2
202Ky b (M-2, M-3) O&%&t &M
[izolz, Tishbb COBEIC L b FERDRSEES,
KEREBDN A E, 72/ —WERE LB
DN BB ST 2T B T EDIHBE.

BB 2H%, IHBOERXDXEBOAET TLC
47725 & Fig. 1-B 5L Fig. 1-C iR g #EED
Boh, M-1 BEAMCESTSEE I, M-2,
M-3 O ED IS 5 Z EMIF L.

I 5 M-1 DA %Et CHClL-1 oW TH R

v hFT T 4= %785 &, Fig. 2WWRT IS5
ruv hTS AN ELNT. HEDIz) Fig. 3
KC-400 D7 = k'3 & %R,

KC HERFTOY—~ 21, BREBHEO/NSWITH»HIHE
Wa, b, c, = LRI B L, Flho d
BEICENLER2RITE, 20£8—- 2K TONKC
RO v S F LRED TIO—FERLUT
WA, ZDZEMD M-1 3HRED KC THB L
SR OHEEDL X HICHED LT,

M-2, M-3 @2\ TR 3 S IR TH 503, Th
Six—BERINI: KC PIFCREIN, EiTZ2HE
AR h - b e EESh S, LhLTO
Bz OMEOBIE L BT SIBHINENE D
DEEBRA.

o 5’ 1‘0 ‘IJS
Fig. 2. Gas chromatogram of neutral
excretion products in the feces

M-1
M-1
M-2
M-3 M-1
M-3
M-3
" L L
e o] [P
A B

o PR

Fig. 1. Radicactive scan of thin-layer chromatogram of extract of feces

A : The first day feces,
C: the third day feces.
O: origin

B : the second day feces,
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L
10 15

Fig. 3. Gas chromatogram of KC-400

b E

SH-KC-400 (Ibfesdse 20 uci/mg) % Wistar
King RH7 v M 1LY 25meg BABSL, %
D3 A%, 4B, SEBIILT>R2BL, RAT
OBETRED 2 BIE, o FOMICHII 3R L%
FRIAOHHIIZOWTIRE U, > X DfEsmd B o hic.

1. SH-KC-400 » #5172 3 BT BT, R
&, FRIAHERR. I, AUE. MLBORNERBEILTS
X2 VI DEL, CD3LEE, BFEERTES
EVEDTED ST, TR OGR4 AR
BIIF L AEHET 2D, MBEBRE T HHEEDZ D
HBOFSEEENEDZRUI.

2. 3H-KC-400 #514 4 B TRA~NDH

S

SHREHEINI IR S B DY 2 R T, K (70 %)
BERAGHEI N B5 1 BBOERIE, TIRS
NTRZ2OEFHMINTIEEL BN AREND KC
DEHVY, — T =/ —VERBEEZEALN B B D
AEp LN, 2, 3 EBOERICE BT KB
KC oW L, Tt LTy =/ — v EREY
OEHHEmUT.

SH-KC 2##5F3vwELLRERE LELLICRE
HELET.

(#R] AWEROHER D CEERICDOWTOELE
BABoBAK XoTITR>h, BHE, JEIEE,
Bi, %W, BCOoOWTOERIKIE, AFN, K &
B, 25, OB O2WTIRR, #FH, $HEW, Hk
2, D, BBircowTikE, FEM, ILHICH
B, BRI OWTERME, a8t gB8li. &
TR, BT IERIEN, LARSGSEL K.

X 228

D BT AKER > BRIEE, 60: 496, 1969,
2) EfEEH, RKEEZTF:EMER 62:5
1971.

3) M kPUER, EAEE, BEHE, REZW #
H—%, EESM: “EIRCET 3 TR RS”
FER45E4 B, HE.

4) XRHFEH, HhsFa, NFRE, BOh%3
. BNE:RE, 62: 42, 1971,

5) Abou-El-Makarem, M. M., Millburn, D.,
Smith, R. L. and Williams, R, T.: Biochem. J.,
105: 1289, 1967.
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HR7O—IVERTOREEEEEICDIVT
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The Isolation and Structure Elucidation of the
Main Cemponents of Kanechlor-400
(Chlorobiphenyls)

S. Saeki, A. Tsursul, K. Ocurl, H. YOSHIMURA
and M. HamaNA
Faculty of Pharmaceutical Sciences, Kyushu University

The components of KC-400 (a mixture of chlorobiphenyls) which caused Yusho
(Chlorobiphenyls Poisoning) were separated successfully by a preparative gas chroma-
tography. Then all compounds which have possible structures assumed by physical data
were synthesized, Finally, compounds g, g, #, k& and m were identified with 2, 4, 3,
4-, 2,5, %, 4-, 2, 3, 4, 4-, 3, 4, 3, 4-tetrachlorobiphenyl and 2, 3, 4, 3/, 4-pentachlo-

robiphenyl, respectively.

WERAMEFE LD, TEEAR-HICHTIRORnHic
RHET 3 & BEbn s hEER (HhOSHE) 221
BDEENEU Ule. COMBEDREDS, InEdiAs 7 &
sa— DRt Ls, Rice Oil ~DBEATHEBC
LB, COHR IR —VDESE, BT em—w
DOEFA22 C EDOBHHAL T b, ZOE~L2D
RAC DWW RIETH 2. i BEIICo0T
13, BEOFEESH»OMEsh, oA, A
EFR B L CERICE JTHERASEERT L, &%
DIRIBIC S DI B EEZ, HA 7 a— kBT ORK
SOEABER L. B Ry u—w—400 20EL, =
DSOEST b b p. 155°~165°/3mm, 165°~170°

or

Fig. 1. Kanechlor 400

/3mm, 170°~175°/3 mm {413 b, p. 170°~175°/3
mmOPPFICONT, GRAAT R/ a<t 77 71Ck
BUEEETTISY, LS g1, 8 B, K, Lm, D 6FEL
e, BRI BLOETARRZ PV ED g1, £, k,
k3pmElbe 7 2=—n, [, m 3HEILT 2=—
NTH BT EpHIEL . (Fig. 1).

BET = =—wDENBERA <7} viCFET 5
HEEDLOD, FHEREAOEBIAC 7 m=—1vD%
HEBRIRA T + vaEBEL, EROBMAE &I
WRICHT 2EAEZRE L. +45bb,

i)2,2,6,6 1, 2EULOEREREINFLE
TERER, InaxlREREEZRISRERT.

ii) 2,2, 6, 6¢ I EOKERELEDCEET 2
B3, Amax 250 ma BHEICIE AR L, 38E loge
1T 4.3 WhiEERd.

iii) 2, 2, 6, 6/ ICEBREDEALIE S, dnax
260 mp fHRICRIERL, 3E log ¢ i3 4.3/
EATRT.
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FEEE N 6 EEO/LEiZ, Table 1O & &%
SEBEINARY P VAERTOT, EROEMICIDIL
& g1, g2, B, L, mITBWTE, 2,2, 66 IK1fE
DEZFEFOEELRL, L& ks T, EE
BFi 2, 2, 6, 6 ICEELEY (Fig. 2).

Log

3.5F

o5 -
230 240 250 260 27‘0 25‘7;

Fig. 2. U. V. spectra of chlorobiphenyls
(in EtOH)

UV F¥—2%%EL, Fig. 3chx 70— kbig

SN PUEILE T ==~ g1, &, b, K ICDWTEL
5h b, TRTOEWEEERS.

1 OO 6 {}{j 1 -0~
2 C}Ci- 74D{§ 12 Q}C}
3*@%@& 8 C§(§- 1r{}{§
Koo R et TR %)
S-C}C} 1o§}{§

Fig. 3. Possible isomers of tetrachlorobi-
phenyls (g1, g, h)

DELHFa—vih BLN A k Tow

TEZ N3, $NTOEMEKLERT (Fig. 4).
Y7 o = — VEERARESRT B0, —BICT =Y

15 1 19

1 1

Fig. 4. Possible isomers of tetrachlorobi-
phenyl (k).

VEEEKAEFTVRICES, R VvEEKE Ny S
Vv /g Lpd Gomberg RIGDEI DI TV B2,
#EI3 Cadogan? LD HEIN TS EEELH
W, A7 u— LGN AEPICH L TR
xhaisE §4bb Fig 3, Fig. 40uaWas
NTER, HARs7o= /5 7 TAE LK. Fig. 5
KRGS LT =Y Y FERE SISy Y B LT
ZORGREYOH A I 0= 77 TDNE -~V %R
ER

Expected

Gas chromatography compound

‘)T
c§3:“+Cl ] | 10,19
S TR
Gt G| | n
oG ||| 0w
o T
G-+ || "
Ot G || 1.4
C(}m+§§’ | | 5,7
C§JM+C}G [ ] 8.16,15
Q@ | | 2,3
: “+€£ | 12,18
«}“*%£7 || 1

: pogem

Fig. 5. Preparation of tetrachlorobiphenyl
isomers and its gas chromatography.

(Underlined number shows to be
identified compound.)

HR7u< b 7571 BT L REEH O —FELD
g ik A, g T3 43, ki (3), ki
AD OEEsHEE XN, Fig. 6 )KRT T E2EI6E
iz, LEaD, amd, G, AD 24K, BE
ZHEE LT,

Fig. T h 47 o— v L 0B LN HEIE T = =



22 Bl Bk NE - EH - BE

HNO, NO;  NO; H;  NH; NaNO; ct

<l

o ct
@ Qi+ & o OO

a Ct
a a a @
h cn-@-m{; + @-a —-’c:"ﬂ
Amy-ONO @
a  c
Cl-@ 4 NH;-@-CI “AmyLONO

Ni, NaNO:

1

NO,

Fig. 6. Synthetic method of g;. g;, h and k.

22 B
-0

-

FAA S

5
6

35
a5k

4 8

Fig. 7. Possible isomers of pentachlorobi-
phenyls (I, m)

~wl, mMICDONTEZLLNZTNTOEMERLERT.
PR /LAY R Gomberg RIBDZEH:ARANT
ERL, #R7o=t 79 7 THELK (Fig. 8).
PlE, A7 o<t 77 7R 5EFEEO—#K
L miciz (6) oREsHE N, Fig. 9 0Fn%E
1122T, (6) 2ARR, WEEHEL k.
Table 1 W Hhtxso—nwth BohiEle7 <
=—vOREEB JUOYEHRHE AT,

E B oK

1. #x2a—wn b, p. 170~175°/3mm E5 D7
A=A A A R

7 a—n-400 E4EL, Fr 1. 155~165°/3
mm, Fr 2. 165~170°/3 mm, Fr 3. 170~175°/3mm
D3FKHEE, Fr3. 200mg 2~ WHELTAZ 7
< } /7% 7 (Varian &5, Model-700, 30%SE-30,

a—p q-@-@-a :—;pa @), O)ra %CICI

Expected

m
Kanechlor ]

@"“*@ | 10,11
Cl.g@-m{zf Ql l ' 3

Fig. 8. Preparation of pentachlorobiphenyl
isomers and its gas chromatography.

(Underlined number shows to be
identified compound.)

o] cl

(o] a
Cl-<; :>—NH; + 0 - a a .
a @;I Amyl-ONO C
Fig. 9. Synthetic method of m.
3/87X20, A7 ARE 2507, mHERRE 270°, &
» 3 7H A He, Fifi 200 ce/mind) 2 THELEKD
$ERAEZ .

e, f 19.5mg

g1, 82 64.4

h, i 26.1

J 14.2

k 12.4

l 9.3

m 5.7
151.6 mg

i) &, g-Fraction 24 %/ —VEOEKRL,
AL D mp 1200 OFEEREER (compo-

Table 1. Physical properties and stiructures
Compound g: g2 h k 1 m
mp 120° 95° 138° 174° 95° 103°
M. W. 292 292 292 292 324 324
UV mu 253 250 250 259 253 250
(log €) 4.21) 4.07) (4.13) (4.35) (4.08) (3.36)
%g?gﬁ?;ar C1:HsCl, C.:H.ClL, C1:HCly Ci:HeCly Ci2H:Cls C1.H:Cls
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und-g;). Anal. Calcd. for C,,H:Cl,: C, 49.31;
H, 2.05. Found: C, 49.01; H, 2.10. Mass Spe-
ctrum m/e 292(M*) UV 1EQ¥ mu (log &) 253
(4.21) BlgEmRE 3 2, 4, 3/, 4-tetrachlorobiphe-
nyl SERES S, BEETES. UV BIUOHRS
ot 777 ORBEHL KL .

AR =V BERED mp95 OHAIREEE:
(compound-g;). Anal, Calcd. for C,HCl,: C,
49.31; H, 2.05. Found: C, 48.90; H, 2.10 Mass
Spectrum m/e 292(M+*) UV 2E0E mu (log €) 250
(4.07) B &k 52, 5, 3/, 4/~tetrachlorobipheny!
CREREESD, BAERTEY. UV LUz s7u<x
VOO T ORREBERS KL

ii) A, i,~Fraction % » 4 / —n L D ERRE L mp
138° OEAERER4E 7 (compound-#). Anal.
Calcd. for C,HCl;: C, 49.31; H, 2.05 Found:
C, 49.4; H, 2.21. Mass Spectrum m/e 292 (M+)
UV 2598 mye (log &) 250 (4.13). BRARE3
2, 3, 4, 4'-tetrachlorobiphenyl & B+ 2% & EA
BTE2REF. UV BLUHFRZ7u< /5 706
BEs—F L 7.

iii) k-Fraction % 4 % /—n k1o BEfEEL, mp
174° O F BERS % 187 (compound-k). Anal.
Caled. for C;:HeCl,: C, 49.31; H, 2.05 Found :
C, 49.13; H, 2.23. Mass Spectrum, m/e 292 (M*)
UV 2558 me (log &) 259 (4.35). BIR&r+ 3 3,
4, 3/, 4’-tetrachlorobiphenyl &EEI& 2 &@S% T
273, UVBIUFRIa<t 77 7 OEESHNe—
HU7.

iv) [-Fraction %## 2/~ L OFE#, mp 95° O
MR A E 7 (compound-I). Anal, Calcd. for
C1:HeCl,: C, 44.10; H, 1.53, Found: C, 43.92;
H, 1.52. Mass Spectrum m/e 324 (M+) UV 2EtH
me (loge) 253 (4.08).

v) m-Fraction % # % / —v L OFEE. mp 103°
OHEERE AT (compound-m). Anal. Calcd,
for C;;HsCls: C, 44.10; H, 1.53. Found: C, 44.37
; H, 1. 60. Mass Spectrum m/e 324 (M*+) UV AELQH
mz (log &) 250 (3.36). Bkam+es 2,3, 4, ¥
4'-pentachlorobiphenyl & Bt + 3 & BAKT¢
3. UV BIUOHR7awt 75 7 ORERRs K
Lz,

2, EAEILE 7 2=—VOER

1D e T z=—nro—iEiE: (Gomberg T
JBDAEEI

Aniline FEHEA (Imol) & KEED chloroben-
zene % PUIEILIRRIC & L, BELDOKET,
amylnitrite (Imol) %Nz 2T 128/ e L
¥, RIGRiEEEZ, chlorobiphenyl £ T
W82, Hd0NE, 7a<t 2 5.

2) 2, 4, 6-Trichlorobiphenyl

Benzene (20ml) T 2, 4, 6,-trichloroaniline
(500 mg) % &L, LUKET, amylnitrite (400 mg) %
Iz, A8IGRIRIRIC T, BiEE v hoav
MCTHSE, #2/7— v 0EETHERAERER
*15%. mp 46° Anal. Caled. for C.H:.Cl;: C,
55.92; H, 2.72, Found: C, 55.73; H, 2.47. UV
AE0E mu (log €) 246 (3. 80).

3) 3, 4, 37, 4-Tetrachlorobiphenyl?®
mp 172° UV 252H me (log &) 260 (4.36)
4) 2,4, 2/, 4 ,-Tetrachlorobiphenyl®
5) 2,4,3, 4-Tetrachlorobiphenyl#
mp 124° UV 2EQE mu (log &) 253 (4.20).

6) 2, 4, 5, 4-Tetrachlorobiphenyl

2, 4, 5-Trichloroaniline (500 mg), chloroben-
zene (10 ml), amylnitrite (410 mg) X D EHIC &
DEIF S, EESHERE. mp 125° (MeOH) Anal,
Calcd. for C;;H¢Cl,: C, 49.31; H, 2.05. Found:
C, 49.50; H, 2.13. UV 23 mu (log &) 257
(4.15).

7 2, 5,3, 4-Tetrachlorobiphenyl

3. 4-Di-chloroaniline (200 mg), p-dichloroben-
zene (1ml) % Iml opEbERICEHL, amyl-
nitrite (200mgd AMZET 2. ABRERS. mp
104° (MeOH). Anal. Caled. for C;:H:Cl,: C,
49.31; H, 2.05. Found: C, 49.36; H, 2.34. UV
AESH mp (log €)250 (4.00).

8) 2, 3, 4, 4-Tetrachlorobiphenyl

2, 3, 4,-Trichloroaniline (170mg), chloroben-
zene (3ml), amylnitrite (140mg) kb Eikic &
DEIG S, BEERE. mp 142° (MeOH). Anal.
Calcd. for C;;HCl,: C, 49.31; H, 2.05. Found:
C, 49.12; H, 2.20, UV 59 mu (loge) 250
(4.10).

p-Chloroaniline (1 g), 1, 2, 3-trichloroben-
zene) (4g) % 10mlo PE/LRAC &L, amyl-
nitrite (1g) ZMAEHELCLIVEL, DWHRs -
2V 57 4T TS BEERSE mp 141°
(MeOHD). EROTEL Besha s Erd 24
BsEE T
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9 2,4,5, 3, 4,~Pentachlorobiphenyl.

2, 4, 5,-Trichloroaniline (500 mg), dichloro-
benzene (2.5ml), amylnitrite (500 mg) ;Y HEHE
ITEbEls 3, AEIERE. mp 82° (MeOH) Anal,
Caled. for C,:H;Cls: C, 44.10; H, 1.53. Found:
C, 44.32; H, 1.45. UV 238 ma (log &) 253
(3. 40).

10) 2, 3, 4, 3/, 4/,-Pentachlorobiphenyl.

3, 4-Dichloroaniline (500 mg), 1, 2, 3-trichlo-
robenzene (2g) % 10ml OPUE/LERICEML,
amylnitrite (500mg) ZINAEEL LVETE. B
IR mp 101°~105° (MeOH) Anal. Calcd. for
C,H;Cls: C, 44.10; H, 1.53, Found: C, 44.32;
H, 1.45 UV 258% mu (log €) 253 (3.40).

3. HEZDLEDOFAIaTY 5T 4—

DEF 2B ERL ERORFECIIER GC-3AE
MRy n<t 57 (BCD) 26K, #74, 47
AH 7. (dmmX 2m); FIEXK], 1.5% SE-30 on
Chromosorb W : F+ ) ¥ 2, Ny; #7uEE
200°,

InEER S R 7 o —v-400 O BET LD 6 OB

—ROEHEEEL, 2OhS EOBELHE L. T8
HH compound g 132, 4, 3/, 4/,~tetrachlorodi-
phenyl, compound g, it 2, 5, 3/, 4'-tetrachloro-
biphenyl, compound % 1 2, 3, 4, 4-tetrachloro-
biphenyl, compound k {3 3, 4, 3/, 4-tetrachlo-
robiphenyl, compound m {3 2, 3, 4, 3/, 4-penta-
chlorobiphenyl <& 3.

FHRFILCHD, TRESFEBE LTV LEZEEL
FAM, HFEMEKS XU Mass Spectrum ZFHlEL
TWwiHE: LEMEE, NMRE2BELTWRELEE
FLULAHPRICE#H I LET.

ps 23

1) Cadogan J. I. G.: J. Chem. Soc., (1962)
4257,

2) Cain, J.: J. Chem. Soc., 85 (1904) 7.

3) Hall, M. and Minhaj, F.: J. Chem, Soc.,
(1957) 4586.

4) Dennett, H. G. and Turner, E. E, : J.
Chem. Soc., (1926) 479.



wEREE 62 (1):25--29, 1971

25

BREXOEEBPROE{(LE 7z = —b

TN ARRBESMEESRERE (CEE: A0

7N s

RSN

7

Chlorobiphenyls in the Sputa and Tissues

Tohru Kojima

Department of Legal Medicine (Director: Prof. Saburo
Makisumi), Faculty of Medicine, Kyushu
University, Fukuoka, Japan.

It came into question at the meeting of the “ Yusho "-treatment research group whe-
ther chlorobiphenyls were excreted in sputum which was reported to be profusely expec-
torated from patients poisoned by the chemicals. The sputa collected intermittently
between December 1969 and July 1970 were analysed by means of gas chromatography
in parallel with the tissue samples of the patients.

The definite components of chlorobiphenyls with the late retention times were
always detected in the sputa before May 1970 and rarely in the samples after June.
These components were, on the other hand, markedly demonstrated in the fatty tissue
of the patients. On the basis of the result it is reasonable to presume that chlorobi-
phenyls deposited in fatty tissue hardly move into blood and therefore chlorobiphenyls
are found with difficulty in the sputum even after a long period of intoxication,

#

WhWBEE (B{LE T = = — V) PRELT
LISE, JUMNREENEEES & VAR OMA L LT,
ZOEERYE R, BEDRRIEET A E{LE Y
z=—v (UTF C.B.) QEMPB L >TEz. ¢
T, R 44 FE TOPFFRMRIC DN TR RE LT
2)3)4)7>.

Z 0%, EBZEDSNICIZBEOREEHTS
DVBN T EDRD 6NY, BEEHIC C.B. S
NTWBLELPEEE 2o, 20T, BEOEN
wHEET S C.B. 28T 27, BE»50C.B.
OB PTE>TEI.

Z DR, WEZ BOTUESL D EDEED»S
C.B. 2 L, FIOMERERYN 2EFERLUICEE
DO E I 5, BBBRBREERFEL TW
5C.B. 2BHLIZDT, Z0BELEE & IS
T5.

|

BB LW HE

(1) &

44 E 12 B 3 M LIHMASHE 7T EIIHET
DOEIBNT, HMTEBEP W TERINT: 1EE
ST ODREE, 13 A 288k, (MNAFEHIENE
— MR TR 5 HDT.)

SRR DBRERIL, FEREERRTFTATIC ABE A DIMAE & %
BAfR: BE P BE LI LEBTO BT, 5 ADS5HK
{&.

C.B.OE#EE LTI, BEVBEOVELIIIZIT
42T 4N (BEWAD) KEENTVS C.B. (M
TR C. B.) 2z,

(2) fHs oG

Hibkis X ORIBOBEEIZ AOAC VS [THE L THl
H, BBIUIC. 20HEIEE LIRY.

ERICHNIC.B. i3, 942340 % Z20DEE
n-Hexane T 25 fECHRNT 20>, AOAC HEIHED
TGP kb, BEUC S D2 B

(3) H¥RZu< b5 7 4~

2E: BEGC3AERI R uv NI 57

& 28 « Pulse type Electron-Capture Detector

H5 A 1.5 9% SE-30 on Chromosorb W (60-80
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Table 1.

8

Method of extraction and clean up (sputum)

30g of sputum

Extract with 50 ml of solution AVon a water bath for one hour and filtrate after cooling

(twice)
l
l )
Filtrate Residue
Concentrate to about 50 ml Discard

Extract with 20ml of hexane® in 150 ml
of 2% saline solution
|

|

Hexane layer

[
Saline solution layer

[
Extract with 20 ml of hexane

HexanT layer

|

|
Dehydrate with
anhydrous sodium sulfate

Colncentrate to about 2ml
Place on the 0.6X7cm of florisil? column
Elute with 20ml of solution B?

Evaporate to dryness

Saline solution layer

Discard

1) Solution A ; acetonitrile: ethyl ether=1: 1
2) Solution B; hexane: ethyl ether—=18.8: 1.2

3) Hexane; n-hexane

4) Florisil; activated at 110°C for three hours, 60-100mesh

mesh), 45 x84, 0.4x200cm.

G BB AT A, WIBERE D 193°C, U ¥
—HARE No 2RV, #F 2 AFE 1.4~1.8kg/
cm? & L7z,

2. H#

(1) &8

BELLER SN E 3 ITRLIZ.

RO, I & BRI IREREITER DRI
K2 oo,

C. B. DERIBEKDI EE .

(2) HHis ok

IO 1 E72122 8 2 FHNT, AOAC MR # U7z
TTER WX i, BT,

(3)FHrruw 7574 —

BHE, FEIEEOTRERAT.

& £

1. o8
1) BEDEEY L3, WROBKIEIRD 5Nt

W peak BT, ilAO C.B. D#EO peak B (peak
O,P,R, ST, V, W, X) tRERENAL peak
BHOID LN FDMH O (K1),

2) BEOWEZELSHEZSN T g2l d
%, MM ELRABAMLEMN4ASESHIAE
TORRBONTERINIEED 513 C. B.IgH%T
% peak EMSHIINIZH, ZHLBRERTONT
HIR w513 C. B.ICH¥M T 5 peak Bz L A
EmHanhot (E2).

3) C.B. @ pattern 2HUICEED 55, &<
C2BEICBNTERTH D, O 2HRIEKITINT
¥ 37z C.B. D pattern OBy D&, HAE: L
TR\ 4 A4 2~4mg ivgEi s C. B.
DORFTOETES L.

2. kg

FICEEDREBRG 2N LIZN, DHUEED
IeRGkRD 51T d ., RO C. B. OEHD pe-
ak B (peak P, Q, R, S, T, U, W) it {8445
peak BRMH LI (K2). HEEO MrERIE &
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—— Material

= CBoin rice
bran oil

~~~~~ Control

LU AV PN

0 5 10

Fig. 1. The sputum of Y. M. which was
collected from 7th to 14th of
March, 1970.

3ITRLIz.

SR UHEBOS L, KIKIROHRFEMEE W.0.
EORTIERSD 613287z C.B. O pattern 2
L7z, W.0. D T 1 g, mlahie
C.B. 0% pattern OFHT H#E LT, @RI

Aowizo 4 244 4% 23 mg ficgshs C.B. ©
ATy OIS T AEVF TN T,

£ =

BEOEED SRE I T B0 peak BHIHF D
C.B. ©#¥ D peak B HERHEHHVF AL THA LT
L, Zo pattern BELIL TN AT &, SEDEEHE
ITIENEIT § 2 D peak BEHTHES T % peak BEHSHH
BDOENBNCEND, MEBRIIHMOITECL BHE
3 T TN, RO C B OBFEORDT &
ZibN5.

BE OIS S imf O C. B, ORYEDES %2
Kt Utzhs, Z o pattern 2 C.B. OHB¥ED
pattern XIIEAE R U (H2) LD 5N, B
g C.B. O pattern |% peak U (248243 % peak
PED L (K1), Z20RFEBEAEDE AR
HTH5.

=075 C.B. O pattern % Z8s {2iE ks L N RE G
WD C.B. DE®, FEMTC.B. 250274
AFANDRITHBE UL, L UTCT 4 24 4 K
RHEBER & LT 1100ppm @ C.B. 25F L TW»
53DEEAZLNTNAED. EiHz C.B. @ pattern
RREDIEETIE, 54 AF 40 2~4mg D C.B.
(D pattern O OBIC HETLIEV T TV
128, W.O. RO THEN (4546 51 BEED
i1 g 23 mg ICHMTAEN SThTWIzC
S, BEER C.B. PEHIN I LBERYOEE

Table 2. Weight of sputum and existence of chlorobiphenyls

NASQTEIZ;@QD ‘2’21 gi 167017 2, 3 % W21 28 E*)l %21 28 2 11 18 25 g g 16 23 30 g 13 20 27 Z 1
ST i3

YM B a8 %

AM & ()

1.5 &)

K.K EiRE I &5
K.T i I i
G.T e S T o
H.H &8

K.H (4

uTt = B

K.U {31

T £

H.H' 4 25

Pattern of chlorobiphenyls was distinctly detected (4), detected (+), not clearly dete-

cted (4:), not detected (—).

Number in the table showed weight of the sputum (gram).
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—— Materiat

- CB in rice bran oil

0 5 10

15 20 25 min.

Fig. 2. The skin of W. O. which was cut off June 1, 1970,

Table 3. Tissue samples
Date Name (Age) Tissue and existence of chlorobiphenyls
(1970)
Feb. 20 M. N. (34) mesenterium (4), bone marrow (—), heart (—), liver (—),
kidney (—), spleen (—), lung (—), oesophagus (—)
Feb. 25 K. K. 21) appendix vermiformis (+), mesenteriolum (++)
Mar. 27 H. K. (50) extraperitoneal fatty tissue (-F)
Jun. 1 W. O. (69) subcutaneous fatty tissue (H), skin (4)

Pattern of chlorobiphenyls was distinctly detected (4, detected (), not detected (—).

AT, [R5k 0. 18 IS TN 58 S LB
WINTWSNC &IRIsD, BB 2IBD ThH b DB
WPORERCEEIN TS EELZLNS C.B. OF
L 6N, TLHWEBUPESHEINTWIZNEODEEA
5h5.

Fio, R4S ES ATHUED BE» 51z C.B.
@ pattern 2IEEAE RELTWINT &, FEHE
T ErERINTOALED S, R—BHItL %
AT 22Ty, BB o C.B. 235, 12
EAEMAIRBITL TSN, BE» SRIBLE
LD yDEEALLNS.

b

1. HEREOESE SEIE 7 = =— L2 L
2. BEIELE 7 2 = — VOERIREE DO—D L E A
s5htz.

2. BT 2 =— D pattern % BHL
o g, AR & UTHY 1100 ppm DiE LY
T2m—VRBHETAHIA AT 4V 2~4mg TTH
FNBHILE T = = — L OEEDES DEIHE S
1.

3. FRfn45E6 1 BRI NICEED fsihd

7S
Ty



MR, M oKher T 2 =0 29

#w1lemizid, US4 2440 23mg PiIcgEn
ALY 7 = =~ VORESOEDKRE I NI,

4. BIED BER By TH HEMASES BTk
HAbE 7 = == BB LI, 208 TIRIEEAL
BH XN a»oT. B2 5 BIHEBROEILE T «
= ADBMRCEBT LI Boizicy EEZ BN,

HEBRE RS L URNROBRRZREE L TT 3D liE
BT B R B ST EAME AT, MM ER
EUTTI AR RABRER LR ER S H B &K
B, WHPHZEHMELEN, ERANPHEEARE
LHECERH LS.

p4 18

1) Johnson, L.: Separation of dieldrin and
endrin from other chlorinated pesticide residues.

J. Ass. Off. Agric. Chem. 45: 363-365. 1962.

2) ZEMERLED  WhWY AERED 2 kY]
BHESZ 62: 89-103, 1971,

3) Kojima, T. et al.: Chloro-biphenyls poiso-
nings—Gas chromatographic detection of chloro-
biphenyls in the rice-oil and biological materi-
als. Jap. J. Legal Med. 23: 415-420, 1969.

4) /NEFE» WDWAIE Bty 7 2 =—u
hE) —ERRICEFT 2ELE 7 = =— . HEERE
i, 4% 4 F5ICHERTE.

5) Mills, P. A. et al.: Rapid method for chlo-
rinated pesticide residues in nonfatty foods. J.
Ass. Off. Agric. Chem. 46: 186-191, 1963.

6) EIMSHIE  IEI BT 2 HRBEEORERK
Hy7s b ONCEERITRSE. MRS, 621 150156, 1971,

T BRAMER D WERENER LT A XA A
W IR OB B E DA NIRE—HEF I o T &3
ez JERHEERE, 60: 496-512, 1969.
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Biphenyl Chloride & & D 5 v b
Fizo0y—L4LCH5Z 58

FUNRPBIEEM AT LR

BEE Wi - i

Zi o TBRARCR BB

PelatERER « Fon AR

Effect of Biphenyl Chlorides on Rat Liver Microsomes

Setsuharu Fuiita, Hiroshi Tsuji, Keitaro Kato,
Seitaro SAEKI and Hisao TsukamMoTo

Faculty of Pharmaceutical Sciences, Kyushu
University, Fukuoka, Japan.

Pretreatment of rats with biphenyl chlorides resulted in an enhancement of the liver
drug metabolizing enzyme system, The effects observed with various derivatives of
biphenyl chlorides were dependent on the number and on the site of chlorine. 2, 4, 5,
3, 4'-pentachlorobiphenyl, for example, was the most potent inducer of all biphenyl
chloride derivatives used in this experiment, whereas 4, 4/-dichlorobiphenyl could
scarcely increase the liver drug metabolizing enzymes, The biochemical modification of
liver microsomes might be reversible, but continued for more than 6 weeks after admi-
nistration of a single dose of 3, 4, 3, 4/-tetrachlorobiphenyl,

#

biphenyl chlorides (X TSEM0IC EVVERR b 5,
BRADHDEPNCEEL TN EPRD LN
& D, ZOFEMIEEH AN,

—JFHEED BEAS biphenyl chlorides » Kane-
chlor-400 “C& % LI L, MERE O MinEERR
FUCTEE/NSROBEFEN TS SN T2100, B REC
3 Kanechlor-400 33 hexobarbital BEHRFGRE %201
RS 52 &8s anic?. 2RO WET,
BEOEPICEERDZ L biphenyl chlorides Dk
WERSRS 5N, HEEOBIFIT L lEESRDI:
PV EPEETD B BB TA DL EADL
N, ZOHFEENMEE SN2, 2D Kanechlor-
400 O OREE, EALE tetrachlorobiphenyls
THY, 78 Th 3,4,2/,4-tetrachlorobiphenyl &
3, 4,3, 4-tetrachlorobipheny!l #3553 £, BIKS
& LT polychlorobiphenyls &% ETSH LT 5
T EWBE S ETZDT,

AFETE, COBAD S Kanechlor-400 DiIh»
BHRABDOENES00 5507600 25 & &g,

i

NSO ERSE TS RIS I HY § 5 biphenyl
chloride ZHMAED SRER %2 T v MCHEL, IR
7 uy) - MG E B BB OWTHE LR 2 A
7.
E B F K

1. BELIHEY

Kanechlor-400 (K-400), [& 500 (K-500) #k&
¢F 600 (K-600) i3sai{b e R T, 2hznmE(l
¥, ALY, BIOREDE TSBUEEETS
biphenyl chlorides D EBEMTH 5. 4,4'-dichlo-
robiphenyl, 3, 4, 3/, 4/~tetrachlorobiphnyl, 3, 4,2/,
4/—terachlorobiphenyl, 2,4,5,3’, 4-pentachloro-
biphenyl, 3,4,5,3’, 4, 5-hexachlorobipheny! i
AR 2 219, phenobarbital (3 HIIRSS % (E
o7z,

2. B

w4 RE-FRTy b (90~1108) # FHEL, L
TEOLEmE 7 5 7o AT AR (6.8mg/0.2ml)
CUT, WAEMAA R, HEEOUI 0.5ml
FERER R T, HE 1008 Hich 0.2ml 21HT
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E, 3 HEEERORELT.. BRYORELS 4 HiE
WERL, F2RHUT.

FEORREL R B U KBTI, 3,43, 4/-te-
trachlorobiphenyl O 7 J v 7 7 217 AWK (20mg
/0.2ml) % 1{aZlF, K& 1008 iz 0.2ml &1
BELUIZ. WMBEOT v MTUIT I© 7T LR PR
s L.

3. FF2 2o — A3

0L T v N RRBBL, FPefld A, IF
i KCI ZiR® (0~4°C) TEmLictic, v—9 v
BTV =BT T R EYUF A F—TChEYD
F4 XL, KCl %EWT 25 % w/v OF k& D5 —
rMEUT. 2 7oy —a@EriE, 9,000g-20min O
b % 105, 000 g-60 min TEOUTHE LI, 22
o) - LMEEAED 30mg/ml 783 k5 KCL
LHRIEITU AU THWIZ.

aniline @ JKERLIEMEIL 435 O ke X hEIE
U729, NEx Fou ks Kupfer 505 % BV
8, p-nitrophenetol MO 7 V¥ L {LiEHEOHIE
oD CR¥EER) 2 WAL T Heof. eyt P
450 B L7 cyt. bS5 O BEAM SO HIEEC L HEE
L, EHIE Lowry ¥R HWTEER LY.

5. FEEEZ V0 —~LADOHERGITL A2 ARY

~oVZEAL

3,4,3’, 4-tetrachlorobiphenyl #5585 o FFh>
LEIZE yny— L%V, Remmer 5 D5HETH
Uz,

6. H-K-400 O FFEFIA MmO B D iAd L

a. FAEo s — OIS Lo MEsE

EREMES Lo H3-K-400 #5755 ER 5w i
HINTWALH 7, Tv b1EEDIH H-K-400
500 »C (25mg) ZROHEL, 3 HEZIFRLIZ3EE
DIy M LEHUTIF2ERL.. €045~ D
WAy =Y TV A =2 HNT, 1 giItWL
T 0.25M sucrose-1. 14 % KCl-1 mM EDTA (pH
7.0) S5ml CHICHEHEL, IS5 F7arREYS
4+ — (1,000~1, 500 rpm T 3[ELETF) Thevr
4 XU T2,

L3 LTHELNIT FED R~ %2 400 g-10
min #OU, % LFEOBERTHFEY 74 XL,
I 51T 400 g-10 min BO U LB 2 E D & Uiz,

2EOBOTELNIZ EEZAL, 3,300 g-10 min,
11, 000 g-20 min, 105, 000 g-60 min TEOHL, £U
R ENZENT h2 R Y PES, 2T haVERY

F-Y VU — LS, Te) - AFESEURL.

370/ — L0 sEE#, Dallner 125 D5k
& NEY & BRECOE LD, 75k RElo2E
{EiL 4°C IR CiTeote.

b. HEEEDHIE

B 52I3 R E Sy 0.1 ml 2 hyamine hydroxide 1
ml %A, Vf##, toluen & v F L — % — (PPO,
4g, POPO, 0.1g % toluen 1! R 15ml %
A, Aloka 502 BlEky v F v —Ya vy
—THIE LIz

R E R

1. biphenyl chloride FEE&D 5 v N JF2 F
ESPNIS=YApS -7

3EOT Y FOFRFEEDTIHOEEEL, 3H
DERZITI>T, Z2D0OWH% Table 1itERLIC.

K-400 OF ST ONT 3Bt & g3 &,
BRI 50 BRMU FFER ) ic. FFERE X5
i, HF18HthD I oy~ sEHED WEE O
LSicieotzc &b h, FU/NSEROBENEESZR
Wiz, T ey — ADNLEHB LY 3 EOEYHH
EEE, F18HhOIEEE LT Table 1 1t&
AUTIs, K-400 #E5FTENZ N Bixot #ine
RUTWE. Tbb, EYREIERICEENS cyt.
P 450 BB 3.2 FHITEL TV A, Zhickd
HUTWSNWEEAZLNRD cyt. bSED Fid, W
BOLSEULENEY, R 7o) —-LEHE
OWINERLHRETH 5.

PRIT 3 FE O BYCHHEIRIC D1 Tid, p-nitro-
phenetol DOBET WF VALTEIELSTHRETD 4.4 f57T,
cyt. P450 OEMEL h LR Uz, aniline
IKERLIEME 3 X oF p-chloro-N-methylaniline DN
i FALREEE (&, IREE O 2RI s EE D,
cyt, P450 O 3.2 &% TFEhoiz.

K-400 ) hEFREBEDEV K-500, K-600 % B
ToEEBFEE D Table 1 i 0703, HFERBBLIY
T rmy -2 EARE, HRERICHHIUTHEMLT
WARER 2SI, K-500 HERFHDIFR Fny—u0
~LEOEEFEABTEERE FREmERL, K-
400 DA R EE oot Tabb, cyt. P450 Bl
NREED 6 &, OF7 Vv F I ULEIER 1L fFiIc# L7,
K-600 $5EETE cyt. P 450 B X o0 Sk foshisi:
WBWTERZ ERZ2RDICH, 79T K-500 #5
BeTEbol.

Kanechlor %3 biphenyl chloride & /& O BE
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Table 1. Effect of biphenyl chlorides on rat liver microsomes.
. Specific activities**
. Microsomal e
Compounds Liver protein PE%’S;{ (l:)}slf‘ O-Deal- | N-Deme- l}\ln(lihne
® | mg/g liver) kylase | thylase | nydro-
xylase
Control 3.7 26.9 19.9 11.3 61.5 158.3 17.3
K-400 4.8 39.3 63.7 16.9 270.2 268.5 42.8
K-500 5.6 45.7 122.1 21.9 669.2 4922 69.2
K-600 6.1 50.5 108. 8 16.9 598. 8 220.9 60. 8
4,4/-Dichloro-
biphenyl 3.9 31.2 31.3 13.3 103.2 206. 8 19.1
3,4,2, 4-Tetra-
chlorobip%‘enyl 4.5 31.1 52.5 17.8 189.2 265.1 25.3
3,4,3,/ 4'-Tetra-
chlorobiphenyl 4.9 29.0 52.8 16.4 304.4 345.0 34.2
2,4,5,3,4-Penta-
chlorobiphenyl 5.9 45.8 98.6 22.1 1180.6 580.9 80.0
3,453, 4, 5~ 5.2 30.2 79.2 1.1 | 708.8 | 367.4 58.1
Hexachlorobiphenyl : : ' ' : : )
Phenobarbital 5.3 41.1 89.3 21.3 289.7 257.0 51.5

* mp moles/g liver
** mg moles/min/g liver

MThHT s, EDOFBEIGENEERLZLTH
BD>FRERT X 720 DT, SED biphenyl chloride
AREGT Y 5 ERRT2o1z. I Table 1
ITE EDIzHs, K400 ORIKDTTdh AILHED 4,4 -
dichlorobiphenyl #SETIZ, WERB LT 2
o = MDY, FEPRBEEANOHEL I AL
WD S hishot.

K-400 @ X T & 5 3, 4,2/, 4-tetachlorobi-
phenyl, 3,4,3’, 4-tetrachlorobiphenyl @ H#5S
BPEE s &, R 7oy - 2EHEOHEM
BTN EpDET, cyt. P450 BRI E BT
2.6 fEOWEMERLUI. UL K400 58D cyt.
P 450 #k &<, FPRBHEEI 20T K-400
BEEOIENE & ARE, 2Tl d
W7ol LD 2 oD IR EICEE AT
& B, i3 EHEO EMRBFEHLEDONTNE 3,4,
3/, 4-tetrachlorobiphenyl ST LbhElkx D
TWAZ Db, EBRIRTONEDERL 59 F TR
3y m - AR DFE I RT T R EICER
PEDLND.

2,4, 5,3 4-pentachlorobipheny! # 5 & T i1,
Table LIZ/RUTZ & 5 ITER LY RMBRROFEE
PEHI. DA, cyt. P 450 o s 7T, K-
500 WEFEHD6FL H{ENTS DD 5Y, p-nitro-
phenetol @ O i 7 v MALEEITHED 19 81K L
FUTZ. D2 2OEMIREEED LRI 4 B
viz.

3,4,5, 3,4/, 5-hexachlorobiphenyl 58 TiZ,
cyt. P 450 i & oF SEpUBNE D ESIE RERmifiL
MOHEL VB 5508 K-600 DREROZNERA
BETHoT7z. phenobarbital 1Tk 2FHEDEEL,
K-400 # 58 L FAEET, Ld»b, JRHEEOEIL
DEEIDOVTAFLL TR L &R sz,

2. FHEOBRREL

R PEEUIZERIX Table 2 i & iz,
BHRYRHBREE S cyt. P 450 B 2FFE% T
TIRERUTL 323, M1EMTESIGEL, Db
L 2EFUT0A. UL 6 BRIBOBET L WK
DL AN EDTWVEODT, BiflichizoTHEY
REWBFEROFTENHFT A C EVAED LN, cyt.
b5 THIHEIS BHOLNBY, I A—A-6-T 1 A
77 2 =¥ OEEE, WNRICL TESOBEmE R
LT3,

3. ZEE R vy — 2 OMERR

RV u) - A EEEHOHERIGTHET 2ERR b
NELD BT TIX, 3,4,3, 4-tetrachlorobiphenyl
REBDOH: 7o)/ -2 TJAEKS HHL, pH 7.5
Y VIR, BIROFRETEERIMA, Soret 58
BWDEARY bV RERUI.

[ # &9 CieiEy 5z hexobarbital DB R~
OV MEGICIE 2 BB Is b0 121, aniline TiEER
RY MVORIRD maximum %5 427 my, minimum
3 390 mp T [ BIZRL, p-chloro-N-methylani-
line T3 2D EAZ FVD IR O maximum $3
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Table 2. Time course of the increase in microsomal enzyme activities and in content of
microsomal components induced by 3, 4,3/, 4’~tetrachlorobiphenyl administration
to rats,
Microsomal Specific acti\./i'ties
Days protein | Cyt. P450* | Cyt. b5* | O-Deal- | N-Deme- | £‘Piline G-6-Phos-
(mg/g liver) kylase** | thylase®* ?g&roxyla- phatase***
Control 26.9 19.9 11.3 61.5 158.3 17.3 15.2
1/2 36.0 30.0 11.5 271.8 173.9 41.0 14.1
1 34.2 40.0 13.7 410.1 199.0 38.3 15.0
42.4 50.9 17.7 485.5 199.3 46.6 17.3
6 41.3 59.1 22.7 591. 8 279.6 62.8 15.2
10 42.9 45.5 13.1 414.0 331.2 64.4 1.2
15 41.6 40.8 20.4 405.6 299.1 59.5 11.9
22 35.0 33.3 19.6 285.6 301.0 56.4 13.2
28 34.7 35.7 18.7 291.1 281.8 44.8 11.4
44 39.0 28.9 22.2 201.2 250.0 31.2 11.0

* mup moles/g liver
** mu moles/min/g liver
**% u» moles/min/g liver

415 my, minimum 33 385 mu THH I T H AT
ERSfIHAL 72, p-nitrophenetol Tt SGHEMICL
LRI ZRL, BAEREDDHIZDS minimum A3
420me TEDON ] BUTET 5B 2RUI.

4. T v MNFHREEZ~D H3-K-400 D737

I o MTH-K-400 54, 3 HE, 28BEB L
56 B Bicis i) 2 B HEEAHAAD MERESTRIT OV T,
TRLIRIDMEINTVEES HTHS. DD
23 Bk, BERO0.8%BD LN AL, 28 HigIK
BIZEAEEELTVWS., 20T H-K-400 #53
HE sl 5 T I E B 2~ DS EED T I DU TR
Ui,

Table 3 X HEELMG L 54T, SRE (d.p.m.
/mg protein) XL OET EHELTI Z ey —A
BECELED2TEY, DWT L harvRy7-yv
Ve AEFTEOTHERRLTONS, 351K suy
—LHET% 0.26 %5 DOC Mugick b, WEY & EE
SITCAYET S &, REY & BE Y ORBARED I3y
104, WEEHEOERIT @ 22780, BRI
i H-K-400 " BRBEICOHEL TV &ML
12,

=z =

K-400 @ #5% 27125 RFTIE, cyt. P 450
Bis o BHRABREED HED HE NN,
K-500, K-600 ¢4 EREOEX I BY LN
2. UdL K-500 & K-600 T3, HRSEDEN

BB TR NTH T 7 0y — a0 L OV RS E
OFEVELL, T rov—agxlTid, Bicd
REBNZOIIEERBRO EERLMITIID.
IRICEEM7S #3013, ST biphenyl chloride %
ERESHER S ANTIIE-07208, RO 5 BEED
HEOEEON. T8b5 K400 DEIRTTH 5
BB A D 4,4-dichlorobiphenyl Tk FEEB L
HORERIRCHT BRI LAERD LT,
K-400 O EETd 5 2 BO MBI O ~O {Ef
1, K-400 ic[@BE, 122N T ehol.
D2 o0MiE L, FICAIBERERTD 503,
— 750 EYRHER P BB EL TOBLEMG,
biphenyl chloride OFTFHICHIT % HEFHET D AL
BOHEEBF~ORB GRS 5 EBHBE L.
X5 CHBSORE W LR O EBRERTIZ,
Pt b X O A SROET R 7 e — AT B SRR
O bnTds, ¢ OEa s Kanechlor OB4 & FAREIL,
FHEHOEEERBICBNTREE 70y — AT %
ENENS T b4, p-nitrophenetol @ O BiF v
FTERIIHRD 19 fBicd L.
biphenyl chlorides 12X % EICHBLZRRD Fl
A SN AR, EFRICHWIC 3 EOEY RS
OLRERPACHET 5 L, [ BOEEORBELEL
cyt. P 450 OEMEL b oTWA2DIEL, 12
PO2HEO [ BIOREEDREE®RO LRF 2N Y
{& <, phenobarbital &FLILI/ERMBRED SN,
3, 4,3, 4/~terachlorobiphenyl #55 v kD I3
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Table 3. Radioactivity incorporated into subcellular fractions after administiration of
H3-Kanechlor.
Protein Radioactivity
(mg) d.p.m./mg protein Total (d.p.m.X10-%)

Homogenate 5511 3922 216
Nuclei 970 3097 30
Mitochondria 990 3549 35
Mitochondria-lysosomes 470 4741 23
Microsomes 695 7605 53

Contents 211 4693 10

Membranes 438 8592 38
Supernatant 1960 3570 69

o — NS ] BIEREDER R ML RMEIL S
W ke, 1, THHEEORS2HET I D56
4, biphenyl chlorides /3, phenobarbital TUIDH
EYETHAHC ENEALNEID,

IT 3, 4,3, 4-tetrachlorobiphenyl 1C ) % B
FHHEHOBRRE(L2HEUIEE, 6 AER I 7o
V= ANOEENIRA C EWED L. FEOC &
%% chlorophenothane (D.D.T.) Z£THE» LN T
295, Zhid D.D.T. BHERIgHERIC L aHET
BRHEBLLNTVAY, FFHEEAET~O H-K-
400 DL HIAAIZT I u — A, BIRZODERTICE
Vh3, biphenyl chlorides DFHIfET 7 vy — A
BIITTEE & B K-400 OE AR & DEEHIT
DT, 43 HIRE»2ET 5.

8 b

1. biphenyl chlorides it phenobarbital Z4D
FEWHTDH 5.

2. biphenyl chlorides S7Fd FEMRHIEFERD
SR, biphenyl chloride @ 4 FHID HEHEE
FORL, ZOMEBEICI YRS,

3. EBRICHWTZ STEED biphenyl chloride ZFi
RAREROY b, RIBOCFEWEL, 24573,
4-pentachlorobiphenyl T& b, T DEE, p-ni-
trophenetol %2FE & L7z O Ji7 v+ biEt D
fni, phenobarbital M4 EFICHA TS,

4. 3,4,3, 4-tetrachlorobiphenyl @ 1 H# 5T
ROV 7o) — £ SRR R DI, 6
FBRBITBNTAREL T A,

5. Zv MTFHEAED~O H-K-400 O B H3A
AR IV~ AEFIEBND, /0 —-s235
WCHERR Ty & MBI % &, TR C B O

TEYEDSERY S iz,

KBETRICHIY, EHEEESATIVELR
UMK EEZEREFHEODRER, LCICARSEL
FHREBCEIBRHERLET.
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Chlorobiphenyls (2% Hexobarbital
FFEAREMEIR R & E A MERERE DX B

FUN SRR S
2N AN SR I e

Shortening of Hexobarbital Sleeping Time and
Change of Serum Triglyceride Level in
Chlorobiphenyls-Intoxicated Rats

Fumiko KomaTsu and Kiyoshi TaNAkA

Department of Pharmacology, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

Hexobarbital sleeping time in rats was definitely reduced by pretreatment with chlo-
robiphenyls. The minimal effective dose was 5mg/kgx3 days in Kanechlor-400 and 2
mg/kgx3 days in Kanechlor-500, When 40 mg/kgx3 days was administered, the dura-
tion of the effect was 3 weeks in Kanechlor-400 and 6 weeks in Kanechlor-500.

Ethionine inhibited the shortening of hexobarbital sleeping time induced by chloro-
biphenyls, suggesting that the reduction of sleeping time was based on the microsomal

enzyme induction in the liver,

Many drugs, including anabolic steroid, chloroquine, glutathion, «-mercaptopropio-
nylglycine, EPL (essential phospholipid), diphenyl and sulfadiazine did not modify the

sleeping time reduced by chlorobiphenyls.

tiate the shortening of sleeping time,

Mixed vitamins showed a tendency to poten-

Serum triglyceride level was not altered by the doses which caused sleeping time
reduction. The increase of triglyceride was induced only after two weeks administration

of 0.1 g/kg/day of Kanechlor-400,

It was concluded that the most sensitive indicator of chlorobiphenyls poisoning may

be the shortening of barbiturate sleeping time.

&

S sibhbhid chlorobiphenyls (CBP) Hig
7 v FOFBIEXDBZE NG &, NFEIFEC & tri-
glyceride OWMMSEIICC & BME LT, ZDHKE]
EOSEMRET v FOPER LTINS & S, {84 pen-
tobarbital BREEDS 0> D it { g i B ias,
Z DRI Z 5 { CBP M EOHEMMEE 2%
HUI e LBBU. WESshid T TIFROET
WS RT, REPEDO e b LT » NTIE, 18
H/NKEROE LB 6 CEILS, FERED),
—hH&EANCIEN DDT 72 & OEEEELSwE BE
FEODNC EPHBNTNIHETH 5.

% LTARKIOBERFHEAET %, hexobarbital FrEk

T

MRS IS U MEB BT C ikl
12, ERRIEIOHE T 5 U BB TH o i
triglyceride MOZ L & HEE L, —FF hexobarbital ff
BHEREBRICTT A R EEY ORE 2R T, BED
b hBOhHINEB AT
E B A &

LB

RBUEEERROREBIIE Wistar King BHS » b
THER30 AL D & O, RIS HE SRR ICIZ Don-
ryu RS o FTHRE 10087204 DRER LI,
WEN R 3O 0r — DI AN, BHECHEEER
KL h@mE L.

PENE
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CBP g ld H % 2 v —iv 400 (K-400) 7z
a7 o—iv 500 (K-500) oOiEickoiz.
BRONERZT7 S 7T ATRERBEEL, 1A
WERMAE 1002 1205 0.4ml W5 LD TBEE
PEBL, £BV S CER 1 EROMITGAL.

RS R

hexobarbital Na 150 mg/kg JEBHNEICL b,
B Y A OELD 5 RIS D B REVE F T %2 K
BeEUl. & B OETREHCD S I2WFIRI S
12hs, ZRILEREED S BRALT.

triglyceride Hi5FEE

1S EEEA LTS v % pentobarbital Na 30
mg/kg i.p. THE: (FHES v N THREOM DT
WHDILEEER) LU, BEIRKAI=2 -V E2ANRT
4~6ml M, % 2,000rpm 10 &G L
TE2E b, 2D 0.1~0.3ml iZ-2> % Van Handel
Jilzss: RR{LESRID & b triglyceride @
EE2{T/5072.

HEZDHE

BonifERE, 28E9ED tREIRLY, p<
0.05 DEEPABEH D EHELIL.

1. MESEmER

(1) #x27v—,v400 & phenobarbital DELlE

H R EZRIC L D CHERE NP ERT AL &
H3E 5TV A phenobarbital &, K-400 OfEH %
Higd A2t DFEB%1175-01. phenobarbital
Na 80mg/kg F 771k K-400 20 mg/kg Z#4H 1 @
BWOBEL, 3HM -0 2B EWREED 513 B
C1EE6 JLCHIE) T, EMREKRTHLHA,
2H, 4d, 7H, 14 HEiC hexobarbital Na 150
mg/kg X AREERRZHGEL T,

3% 1. phenobarbital & K-400 ¢ hexobarbital

RERFZHE PR O HLR [SPERERSH ()
TREEERE (S, EDJ

&

FORBEEIICRT BV TH S, WEFHTRR
BEER 2 RIET 5 & & CHORMBRELE L 72 38
Hih APEEELT L. phenobarbital BECIX1 HE
ITREEDR 1/10 iciEkE, 4BE RN 1/4TH 505,
7THBIRE BEENL o7z, K-400 BT 1HE
EICRRRED 1/3, 4 BB 12 1EkiE, THHEHD
RREDFEEIL.

Y %33 %1 K-400 20 mg/kg 3 HE®HSE,
B B I HEMEREIR 208, 2033 pheno-
barbital 80 mg/kg 3 HEIDENRL bR, 2
ZOERIHRGELDIEAMRI B, 2HH 2
FUTITODS, 4 B BIIZEEOHNHIHT, 7THEK
IR & ORICEBZEN 2L 2 ), 2 BA%ITIEES
WEE g 5.

(2) A% 7 w—s400 & 500 D5HFEEHD LR

XFRE¥, K-400 40mg/kg 3 AERAKSHE, K-
500 40 mg/kg 3 HEIGHED 3BT, #5200 T
»52H, 6H, 28, 3:8H, 488, 6HEA,
8 #M HIZ hexobarbital HEMSHEZAEL 2. 18
6 ~TVCTERPRDIZY, WECIFCLUTEIUR
Brd b, 2BEE: K-400 BHCIZGHOREL 5 3
~4 BOEEARUI.

HEEE20DERH T, K400, K-500 & 482 H
IR OD 1/5 DURO BB &2 h, 6 HEICS
K-500 13EEEY L. DBEDEBEOF —
2 % K-500 OFHEREEIED . K-400 1L 258 H
w—HEE, 3BEFrEERERRL, 4 BLUEREE
EE L. K-500 13 2, 3B IZ- X HERE
BRUEEL, 4, 6 BAKABBEBREDENHOT,
SHEAETPOLME L. A OMBEFIE% 100 &
LT, K-400, K-500 MarOEZBRd % &K1 &g
3.

% 2. K-400 & K-500 oo (7
REER] (99) = S. EJ
K-400

40mg/kg
30

Bk K-500
g@ ¥ R 40mg kg

3 A

e

PO

Phenobarbital
80 mg/kg
3 HfE

K-400
20mg/kg
3 HiE

Qs o o FIOw

14

(6) 138+19.0
(6) 91+12.9
(3 117+11.9
(3) 98+27.1
) 123

(5) 15%+ 2.6
(4 13*+ 2.5
(5) 31*+ 5.1
(5) 92 *+11.0
(5)126 + 9.0

(5) 45%+ 6.6
(5) 4%+ 9.4
(5) 61%+ 3.7
(3) 74 +15.5
(3) 112+13.7

(22) 116+9.5
(19) 12149.0
(17) 108+8.3
(6) 142+8.8
(4) 132+10.5
(3) 150+7.8
(3) 107432.0

(23) 225+1.7
(20) 38%+3.8
(15) 99 +8.4
(5) 89%+10.6
(5) 116 +7.2
4 134 +5.2
(4) 125 +£7.4

(7 19%+ 1.5
(5) 19%+ 1.5
(5) 37*+ 4.4
(7) 38*+ 6.2
(5) 61%=10.2
(5) 98+ 5.8
(5) 114-+12.4

FBILPEAE. * BNSEREBICERTHREDE

FEMAEAE, * HRNEEIC N TRERDE
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[_1Kk-400
EiE] K-500 '

4 S0

100
%
K-400 &+ K-500 o prEeassE Ao s
40mg/kg 3 HERGHORE, 3EE
ORFERERA 100 235, D: A, W:
Bl

F2bh K-500 13 K-400 1T pRBME s
DIRNDAZ ST, FUIHHRNT, 15 HMERD
OTHENHREIN 5.

(3) #3278 —)400 & 500 OE/NEIIRD ik

K-500 %35 K-400 L b s RBHERZRV D 5 & &
BINBDT, MENEDRESITERWS UTELY
W EVH EER L. K-400 i3 10mg/kg & S5mg/
kg, K-500 i 5mg/kg & 2mg/kg (H1HE) %
3 HMRARS L, &oT2HH, 6HH, 2HEE,
3 #HHiC hexobarbital BB 2 HIE LTz, 2L
HEEDZOEIZZNLUBOHE 2 T2hz0.

FOREIRIDEBHT, FHALIT K400 X
¥ K-300 ORHIDISNEEBREEEHOEE I,
2HBORBETAHSE K-400 5mg/kg, K-500 2

& 1

mg/kg P EVHEDETHBERZ AL, b
6 HRICS SIEFEEN D B0, 2 RIS E

37

% 4. K-400, K-500 4B orE

7 SR TR
" (%) = S. E.

psi] Jish (7) 108%+11.4
K-400 1mg/ke 3 HEH (6) 100+ 8.0
K-500 0.5mg/kg 3 B (6) 115+12.1

FEIL N 3 B1%

PEok 5t K400 5mg/kg, K-500 2mg/kg
T b BB ERIEAD S 2DT, JDHIT K-400
1 mg/kg, K-500 0. 5mg/kg % 3 BRIEDSHLT,
WEKRTH 2 HRIC WBEE L Hied 5 RB%2iT8-
2. RREADLB YT, TOBTIZ b IIMKER
RlOEREZFREYD Sz,

(4) B2 7 n—v400 ORBEREBRRICRITTH
RO

a) K-400 40 mg/kg 3 HEWNBEIC L % EEk

1B6ULDT » M K-400 40mg/kg 3 HREHD
BRELUT (BE 120mg/kg), 2B 6 BT he-
xobarbital FREHFEZHE, HEEMIES SRR
K-400 #5 XFHEDIIED, ZOFEE»L S (500
WOBALT. $sb bR 4 B (2 HER
E) L s HM (6 HEWE) #HEMAULIZC LT3,
(7212 ethionine O AZFHEHLSNDT 4 HETH
Lyotz.)

HPEREORAELIGHE, 20 b & K400 PRI
& BB 2 RN T B L RS L85,

LDEMLLLMLL ST, K-400 40mg/kg Bifk
& ARBRER O EMIE, 24 & Artoron (TERIr
13 FH AR LRV E  Orgabolin 0.25 mg/cap.) 1.25
cap/kg, chloroquine 50 mg/kg, dimethylsulfox-
ide (DMSO) 2g/kg, Thiola (@-mercaptopropi-
onylglycine) 0.2 g/kg, Tathion (glutathion) 0.2
g/kg, EPL (essential phospholipid, #iFis L

EE DO B 5. deoxycholic acid &5 0.2 g/kg, diphenyl 0.2
% 3. K-400 & K-500 OfERRED il CEAREREE (9) + S, EJ
piEd 2 H 6 5| 2 Pl 3 3
% Jitel (16) 125 + 5.9 (16) 148 + 9.2 | (7)) 104 + 4.4 (5 99 +20.7
K-400 10mg/kg 3 HfE 1) 54+ 2.7 (18) 91*+ 6.6 (8 87"+ 5.1 (8 123 +10.9

K-400 Smg/kg 3 A (6) T1*%£10.5
K-500 5mg/kg 3 HRH (7)) 42¢¥+ 3.3
K-500 2mg/kg 3 B[E (6) 61*+16.2

(6) 87*+14.1
(8 98£11.7
(4) 74*+£23.9

(7 87 £ 69

(7 116 +14.8

FHEMPRAE, * HERBIChTHEEDAE
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#F 5. K-400 (40mg/kg) ORFTEMIEICRITIHERY ORZE CEERRSHE (0) £ S. EJ

p2 2 =l 6 H

¢ | (22) 116+ 9.5 (19) 121+ 9.0
K-400 40mg/kg (23) 22+ 1.7 (20) 38+ 3.8
Artoron 1.25 cap/kg p. o. (5 26 3.2 (5 43 + 6.4
Ethionine 0.2 g/kg p. o. (6) 83+16.9 (4 47 £ 9.0

+ Chloroquine 50 mg/kg p. o. (5 21+ 3.8 (6) 39 + 89
@ | DMSO 2 g/kg s. c. (5 24+ 86 (6) 37 +10.2
5 Thiola 0.2 g/kg s. c. (5 21 +3.1 (6 33 £ 60
§ Tathion 0.2 g/kg s. c. (6) 19 + 1.3 (6) 34+ 3.9
o EPL (DOC 4) 0.2 g/kg s. c. (6) 20 + 1.0 (6) 35 + 4.7
F | EPL (&) 0.2 g/kg p. o. (4) 23 + 3.5 (5 31+ 24
X Diphenyl 0.2 g/kg p. o. (6) 18 = 1.3 (5 27 £ 24
Sulfadiazine 0.1 g/kg s. c. (6) 30+ 2.3 (4) 28 + 4.1
Phenobarbital 80 mg/kg i. p. (4) 18 = 3.0 (6) 15+ 1.6

FEANPZ %L, * iz K400 BE: offlicamst

g/kg, phenobarbital 80 mg/kg &% PEFH L T & F448
PRIV, WS PBEHBEERRLUIZDN ethionine
0.2 g/kg DHAEET, CIUIHMENCEVREE 2
2 HEIWRL Tz, ethionine 2% wiz6 HEICIE K-
400 BFROEIC¥T-3 <, sulfadiazine 0.1 g/kg B
b 2 HHIZAEZ (0.02<p<0.05) %RUIzA5,
COBNED EDHEIMUIZE DT, HELENTINA
U, 6 HEICREDZLZDOTHADT, BIKHERE
W BBE S HED L.

b) K-400 10 mg/kg 3 HEUEICL 55

K-400 2piEO%EBRL D FELT 10mg/kg 38
ROGM (B& 30mg/kg) LT, 2HA%E 6 H#
CHRER 2HET 5. D9 238 K-400 J5H
ERABIIAY, K-400 200 Th BHEEWIRIGH 2
DS B L B0 EFETH S,

STREECIS MO, 8B 2 : VEEE EPL
0.3g/kg [SHBERIEOT.. fiRIRE6DLOIT, K-
400 10 mg/kg BUNTHLON 5 FEHEREIZ, BEL 4
3OS £ v 0.4ml4-Vit.-By, 20 #g/kg, nico-
tinamide 40 mg/kg), EPL 0.3 g/kg, nicotinami-
de 44 mg, nicotinamide 2R AL 4 3 U E%R
PERLTY, 2HEOBRETIES BER 517730,

6 HEHDEBIT 30Tk, K-400 BUBE & REy
23U EOEIDT NIEBEFEEND D (0.02<
p<0.05), EPL B+ D3 FREzEEL (0.05<p
<0.1), &3 ICTYBFHEOTBREREEENEN. B
B X R FT, nicotinamide (NA) REL,
NA %Zrunice & 3 VB %% 6 ILFIziCfEoTida iz
B3, TS ORERUSRIE K400 BOE  HEENe
WO,

£ 6, K-400 (10mg/kg) OMPHEMISRICE LIZTHEEDOEE

P 2 H 6 B

% i (16) 125 + 5.9 (16) 148 + 9.2

@4 vitamin s. c. (5) 134 +12.5 (6) 148 +14.0

EPL 0.3 g/kg p. o. (5) 107 +19.8 ¢ 6 112t+11.4
K-400 10mg/kg p. o. Q1) 54 + 2.7 (18) 91 + 6.6

= 4  vitamin s, c. (8 53+ 9.0 a1 71¥%+ 6.2
o2 | EPL 0.3 g/ke p. o, (4 51 + 7.4 (5) 62 +16.9
Yo Nicotinamide (NA) 44 mg/kg s. c. (6) 50 + 6.4 (6) 87 + 7.0
ME | vVitamin (NA BIAD) s. c. (6) 60+ 9.9 (5) 71 +10.4

A ERIE, * i K-400 B & OEICHRDZE, T HUIXRE & oficEEo2
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723 EPL 0.3 g/kg BUMBHINBENCHTER
D3 THRRMRE R A A H>0 72 (0. 02< p <C0. 05).

2. infE triglyceride 078{k

Donryu %5 v pZEHWT K-400 100 mg/kg 1
HAE, 2:EME, 25mg/kg 2 BEEBROSHEDO 38
(BRESID Ito &, MiF triglyceride (TG) #HIE
U, 72 7T LIS ORI (1600 O Higl
Tz, IR TOEE DT, 100meg/ke 1EMTHE
FEDZEDINHS (0.4<p<0.5), 2 N B IcFIG{HE
LT RICHINL, ChIEHIBITHNTHEDEND
% (p<0.01). K-400 25mg/kg 2:HRGHETETIE
T TG EMET L, RO 12121z (p<
0.0D),

%= 7. K-400 1~2BR5 X 2miE
triglyceride ®»%:{k

s SEHE (me/dl)
' +S. E,

bS] i<y (16) 43.6 + 3.54
K-400 100 mg/kg 138 | (8) 37.4 + 8.54

K-400 100 mg/kg 2.8 | ( 8) 74.2%+ 9.62
K-400 25 mg/kg2:8M | ( 8) 23.0%+ 3.14

FEIN A B
NS HREEHC AN TEROZE

BRI AE OB A & FUEHD T » Mg
T TG HiE %1221z, $75b b Wistar King 325
v b K-400 40 mg/kg 3 HERAGAL T, #&2
T2HEHE 6 BRIMEZE D TG 2HEDIZETAH
E S OBRRE. TobLRBERHOEY TG O
WEFNT Ho7chs, HEERCILU 2 BE S (0.3<p
<0.4), 6 HE B (0.2<p<0.3) FEAIsh01.

£ =
1. HEBOHBUIIEEE UTOREERETISR
chlorobiphenyls (CBP) #ij#lLiE T hexobarbital
FREEEBRR O b BN 5 /MBI, K-
400 T Smg/kg 3HME (& 15mg/kgd, K-500
T 2mg/kg 3B (£8 6ma/keg) 05 HET

Hoiz. SFT HRMSIES HiEE ShT e s
triglyceride (TG) OZENL C NITHAS L1 B d01T
RS OT, SHEOERTIE 25meg/kg 258 (&
£ 350 mg/kg) TREAL, 100me/kg 23 (&
B 1,400 mg/kg) THDHTHEMEAT.. TOX3iC
CBP /@& T TG A, KET TG T 5
Eid, BEAIES A EDTWVA. BBEiEOME &
~NT TG O FIS 2 D3, BEFESD LR
AT (FE BRI florisil A3 75hx072),
SRIOFWIERETS 5.

CBP o MEvEHER % B © RENFEEDEH
phenobarbital & [hilged % &, HELP S AT K400
i3 phenobarbital D2 EDMI %2 E L, FFib L
AT IEEABEL. Lird K-400 (Ct B4
) &b b K-500 (C1 FUFH5 ) 1S bk
T, 3EMKRSOREN 6 A L7EA. CBP DIER
SREEZVRY (F AV o< 77 7 TREFEOEN
Y BEBRMSAENELIEE (FHRS) i1,
LOHBERBHEAET 5.

CBP OBEHERE® B OTR/NEEEHER, TG
LR xo 30k, RE, 18, SNERET
NTIRE 2B EDINRETH 5. MEKEREORGKI
RO ERBCH A EEL BAAT, T
DOEEBERHIEICI > TIHIDLNTNS (5
H). bbb d ethionine ASFRMEMIRGICHETT
B EB2AT, CBP ¥R OB ET
BB EREERLUI D, 37205 CBP &b
DT HHFUCHT microsome O FEFE 215 3 ET
&b, ZNH hexobarbital FEELEHE &1 5 BTE TR
BNREETRIETE2DTH A,

FREMERRBIER DA BERFRE % SEAFd A1, In
vitro TEEREH 2N A HEND 503, ZOFRIIE
MTHB. FIRFOBEBEGRTEE/NUEOEES A %
LER—ETHAHH, ZNICEEY2RTHLETIR
HEROTEDBET, UhERNTIL. 825
FRMMERED B S T CRBUS TR E VWA A THA S .
2L LM EYRICHREOBR TH 2T, CBP
HSB TN EICHBET AEYND 5.

x£ 8 K-400 3 Of#SIC kB M7s triglyceride oZE(l (SEEME (mg/dl) £ S. E.J

B

2 =] 1 6 H

pisi i)
K-400 40 mg/kg 3 H[Y

(5) 44.4 £10.56

(6) 30.5 = 679

(6) 51.1 & 7.12
(3) 36,0 £13.83

EMAEPIE
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2. MEEMBIR IR E T HIAREEDHR

CBP DEFICRIZTHEE LT R GBSEET
HAMBEEHRARITHELT, MHorDOBEREL A3
Yndiug, ZAIHEDHREICE Y 25 2T]E
Wi B LEA, ZROFEYZHRUICDTD HH, #
R BHEEY 2R R UES»oz. CBP B35
DOEFERE R 15 3N P2 2530 dh
i, ZhVEOBEELNAIZTHAID, ZH0H
Y OFLER AP & iX, CBP OFENEE
L3 FPEINICELATHA.

FIEIDERT TG #Ein IR c @7z Artoron,
BB & Wb % glutathion, CBP & {bEiy
iy diphenyl, SO & ILECR AT 2 BT
DMSO, —#EERpicEDNTz sulfadiazine 72 &,
W REMERE TR IR » 5 A ool

EPL [J s Agls D& TEM, BEEDOEER
REEBELH BN DTH A5, CBP DHFEME
T FEETROLY BIINEED otz i
EPL BT % WGt T RS LEL 125 (R
6). LD &S EPL BB BEFEEAND 5
DTN EEEDIN 505, NADH cytochrome C
BIERERIT EPL RS> & 0o TH (Jones),
ST BESRICAGED s DT (Ingd), 1858
OFEEAIZFZ A V. U UMIIEBE LS 1 BRI
WHDTH A6, EEMTHLPOBEND Db
Lihzsun,

BEE X 30 BRI CBP ORREMENR% ks
AIEAS A 5112 (3£ 6). hexobarbital MLHHTIL
NADPH 7% B L9 % microsome BEZRHS @ 3
(Toki), NADPH Dkl & 72 2 (D)3 nicotinamide
Thdho, L 2EHREL % 3 )% hexobarbital
RBEEOICEHL DR BERE S>2TFI3 LLATH
5. U U nicotinamide & Z2 DD % T 23T
TFARMLIZE S, WEE S EBELRILHD
iz,

phenobarbital OHtAx, 6 HEiKKIT %5 CBP @
MEMEEDREERM 2. T BBERHEED
MNEITH 205, COBREIYRTHAS.

CBP T L > THF microsome REERFEREN L
CALEERIRDEB D TH A3, ik CBP 2{R%
LIS ETAEEDHGERETH S EBALNS.
LA CBP e SIS WYET H 5120
2, BRFZEOIEBINTIZOTOABRUYH 5.
T CTHIEDIRE & FHE DT DT, BEAFERSNH

R &, HAVEEEZC LD REBET HREN
»Hh.

CBP OHTHRSED D/ R &
W bR 205 (BN, 20& sl L d—&
BEOARBBROB S TRB s ot an s 3
DEEbLNS. $sb b CBP hEOMIE, A
5 DK DT DI AT E MBSO ATREYED .
U UERSEDOZWETIEWOE T BRITED,
FNHERFERERYE, L AL EIR# I
Lnegiud, FEINLRIOBRIIEFRNDIER
BRIy 25y ATIANCIN S S EMEBA LN S,

BRFBICI > TREDEE I N B EEKY T, &l
BPERVEY, WAVEVIZEDDS (Conney,
Kunzman). jHEEED R BRIV E VDRE
YIDSBIA ZIBEN D AL Eix GkIFD), BZ2LE
EFEICEHERZRDBNETHAS 5. RIETIE CBP
Z2OMOEHEREWC L AFHEHF Oz DI
FNVECORBERETIL, ZNHIORPHEL UTE
JERIHT, MEICHELTOWAEENH B 15 (Ri-
sebrough).

THWH ELEASD LIREDEBEHICE T 25E
FEL, DLABERLEMNZODOTRSVD EED
N3, RFo4 RFVEr ODREDS, Bhvd
VY, JEARDSHIZEWS E OFER S BRI D BB Ls
V. Z WV SR EREAE M ICIA 5L HN
i, & XREPHRRRTAREENS Y, ZDDITIE
TAFER SNBSS ENIEE IS —SEZEEBD
HHRITISA 5.

FER T B Tid CBP 3L /A Amic FIH S
., FRPEEEERZSN (DDT, Dieldrin) & &
LT, TTIRMERR EOEYFRITE FHLTHH T &
PO ELYOOHB. B, £HE BEREOE
MiITZFEHED CBP ¥R IN TV 5% (Homes,
Koeman, Holden), B¥H& EEBIIRZEACD
IRNRIZE A0 THOT, BEHPEL EAHAA
OERNITS YR FET 5 E FRING. HELN
5 RBEEUCE AFK TR TS, 4% CBP 3AE
BRI B BB LT A Bbha. 2LTHED
CBP it X2 TH I EKRGE, ETITBMERFETH

BLEBWHTNETHS .
Ei =

# < » N chlorobiphenyls (Kanechlor-400 s
F ¢ K-500) »#&ZM55H L, hexobarbital-Na 150
meg/kg BEWNESICE 5 MEWSEVERET A L%
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Atz T ORKBSEREVER 2 & IR T B/ NE AR
K-400 © Smg/kg 3 HE, K-500 T 2mg/kg 3
HEOMETHY, I triglyceride OEEIL i
B0 FISTHo. HEGRDEZ L K-500
13, HESBODRDE K400 & b § FRECERIE
FMEIITHHDAEHTERDREHE S 2L, 40mg
/kg 3 BIEGHATI 6 BRLLEERNT.

K-400 ik 3 pEEmBgest, HEERERV
x>, SH &%, phospholipid % D{hZE DY
FREAILS, ABNEHENIHOT.. BEE 23
OGBS 2 ZDEm LT,

FRRCEETRSL chlorobiphenyls FIZEME: & il
g &7z B8, TS microsome BEEFEDM
BTHAL LIIHETHH. HERB 2BEFED
BRICOVWTEEL, ZWWEEREA OB LEE
fEmLIz.
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The Influence of Chlorobiphenyls (Kanechlor)
Administration on the Organ Lipids of Rats

Junji Naca1, Michiyo Furukawa, Yoshiaki YAE
and Kaoru HicucuI

Central Clinical Laboratory of Kyushu
University Hospital, Fukuoka

In our previous investigation on human chiorobiphenyls poisoning, it was found that
hypertriglyceridemia was a remarkable sign of this disecase and it was assumed that
chlorobiphenyls, which were absorbed from digestive tract, might disturb the lipid me-
tabolism of human body, We intended to study the influence of chlorobiphenyls on
the lipid metabolism, using rat as the experimental animal,

Rats received the forced administration of chlorobiphenyls per os for 2 or 3 and 6
weeks, after that were sacrificed by decapitation, and lipids of plasma, liver, perirenal
adipose tissue and skin were analyzed.

The influence of chlorobiphenyls administration on the growth of rats was not
found up to the daily dose of 2.5 mg, but the increase of body weight stopped at 5mg
and the suppression of the growth appeared at the daily dose of 50 mg. The liver
weight was not considerably changed at any dose of chlorobiphenyls, but the ratio of
liver weight to body weight was increased significantly by increasing the dose of
chlorobiphenyls,

Plasma triglyceride was not increased up to the daily dose of 5 mg, hardly increased
at the daily dose of 50mg. Plasma cholesterol and phospholipid were increased by
increasing the daily dose of chlorobiphenyls, These findings disagreed with those,
found in the human chlorobiphenyls poisoning. Lipids of liver and skin were not
changed by the chlorobiphenyls administration, but triglyceride of perirenal adipose
tissue decreased significantly.

Kanechlor is a mixture of chlorinated biphenyls, containing from 2 to 5 atoms
chlorine per molecule of biphenyl and the previous investigation has proved that chlo-
robiphenyls of high-boiling point remains in the body longer than that of low-boiling,

The influence of chlorobiphenyls of high- and low-boiling point on the lipid meta-
bolism was compared. It was found that the high-boiling effected the body weight
suppression more severely than the low-boiling and caused the atrophy of abdominal
adipose tissue, Plasma triglyceride was decreased by the administration of the high-
boiling, but not by the low-boiling.

MY 7 = = —VHE (ODOAIE BEE, K TODYIRNOREETTHEOEZNC EHEE S
BORRISEE Y BIERE LY, 20OMBIE ML DY COCEhp e V22— itkoT, &
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O EBREV MO0 HERFIT A2 LB HES
N, BAWKI>THEMBEEDY L, aLVAFo—
V&Y UIEEITIBEASIIDS, R Y RT 4 RD
BIINHSHE B DHTEFEE SNz 9,

bbby 7 . = — R iEERENCs LT
HMERET BT, 7o 7 2RPEE UTER
BETES C R LI, TE DRI, FAMY 1338
e 7« == o3I 5L, 20MmGEE»H
MM A ERBELTONS. UL DERTIE,
e 7 22— VIR 3~ 4 AOFEHCL 2 DTH
2T, MEHEDHED L 5 HIBHEARFICHINT 5 3
DTSl

FCRFEEINIL 51T, FNKREMETCHEY T
TETIE, BRI E T E BT & JEER
ZHRS BHEHBLT, T T RRBREYE S A
T ==V (BB N R 70 —V) HEENREDE
BRI, #ORERNE FFERTIINT S8
ATz, bivbiud  OEBuEA L2 T » 7 OFEHES
OB RRY, FOREREESFUI.

I HIE L OEBRRRE R TERT A HINT, Fulix
DA M AR IR d5 U N T K B PR R & R R
K5 W00, EFREEBSERyBILIch R
oV OERE S » 7 OMEE & Bl 0SEE
2, FNLORERIRLIZ. b O, 2
D—W A THELUTTTIRFEELIZEDE b HHOT
9, DIONORFEROEBRIFEZNA, CCiREL
HDTHET 5.

2 B A5 E

1. W2 7a0—-VEEI4 AL ANVIKLDT v T

BB &

SR EEEMRE I RE IS T, TIRERE
@k (v 20 NMF) CHHE U7 Wistar R
F . TR 160~1808 O DRMHEMA L. REK
5UL18, EBREZNZN 43004 BT,
1IEF M7 v 2 8l — DR ANTEE LTz, B
ME I B 22~25°, EEYW60 % Fsn.

SERRIE A 4 T BRI D 1 R A
WRrIu< by o7 THILE 7 = = — VB ADI
I D) 0.5ml B HEABRHMICROREL,
Z DD LA Sk & 2 HENCEBI S, KRR
KT ERT A 210, FE»SAFLIZAR Y
w—sv% 0.1, 0.5, 1.0 BLor 0% (BEE%) Tis
BEIWEEAEL, 2RAN 0.5ml 2EHavg A
Ry FTHEOT, BWHEHCRORS U2, bbbz

B

NENHAZ7e—V%3130.5mg, 2.5mg, Smg s
L0 50mg FoRELIIC LiTis A, COERXT
b, sl G, REOmE &K E BB ITER
I,

XL 25 B, EHRXDS 5 5mg & 50mg #
S 13EE (Z0M1 BREUESUVZVEN DD
72), 0.5mg & 2.5mg FHEENL 21 HE (Z DR 2
BESGULWHENS D) WELICOLEEEERL,
AR v R DEINA T NREE 2 LIahi b i
ML, BHEOETIIRZIMU. Ftz 0%
FEHHHL, FEEEHE»LHS5~8 8%, ISl
BEEEHOL DR 2~3 EWHEDOT, 1217 biC
BFELTHREL, MM RIICER 27507,

2. R - MRIEE OHI

MECOWTIE LRROTETA S NICEDS, 1 PRI
DE2~3ml THH12DT, ZDFE FLDITET
TERU, B0t WIFhdZzm2~38
T ST OB IEICRL, ¥ I AGEY
FAF - ARN, Zookibh A&7 —)VIBEK
Q: 1, v/v) 2 #MBNAT 598, 10U BB
DWW I5MAE A X UTIRBLIZ. R
VW ei20ml O raakivA « A 27— VIBESTET
32 < DRA L, HWIKE R & %A TR
B, CNIZEBED 0 IMBHEKZMA TR
B, —mkBIHBLT2BeoMay, How
oAV ABREOILIL. =2 ) — I XEFL— 4 —T
IR S2 2R L, ol E 2R L TSN
1 g2H12H OHHIEEZ KD,

COHEMBIEE R 7 ok A EBEHL, 28R
TEREIC S0mlE U, BHBIGEHFELU THREISD TE
Beitizotz.

3. REOERTE

(1) FPUZ V€74 FOER

EEEE 7 v v RV AIBTR 0.1 ml oW T, Blan-
kenhorn 52 OFETERLI.

(2) BBY vDER

LEUHEE 7 v a RV AEETE 0.5 mt 2T, Bau-
mann OFED TERLIZ.

B) BavARFo—EavRAFao—IbT ATV

DER

FEEREE 7 v vk v AEIKR 0.1 ml i Zurkowski
IO (VR FUER 508 BIKEER L £ D
UTZIAYR 35 ml ITf/KEERS 65 ml & EBHiER 10ml &
ZIRTEHRUEBLMATZED) 5.0ml #in%, 20
SEMELIZOL, 620 me THEEEZITZV, &
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TVAT R—VEZRDIZ.

WAV AT oD ERIL DED K H i
T2, BB 7 ouk VARKE 1.0ml %2/ NREVEIc s b,
BBCBLUTHREP AR IEIDL, 1%PF b=
cS0% TFNTNI— NV EKIm]l B AT WD
VAT a— BRI, @8OUTIavATFo—uy
F A FE2REREDIZOL, 7E2h4ml T2
EEE L L THE, & Ok % /Da OIKEER TG
UTHBH» L, k300 Zurkowski BTEE UL,

xR B R

1. W2 7e {505 7HREBIUCHFEERIC
BT REY

BT Table 1CRaNAX 9K, WHEETRY
602 DEREBINED b IcDITTZNL, i T e —
WV 0.5mg WERTIZN 178, 2.5mg BERTIRY
128 & 2 DEMEIZEA U, Smg HSETIIAER
ok, S0mg HEEFTIEN 208 OEREFDVR
o,

HEEKSWTI, EREZOEFTEI LI a—
BWEO MBI B oheo1chs, Lhk WEEHL
THWET 5 & 51, WEEE S0mg B SHOMTH
L7 %DEWED NI,

2. BRI u—VREDS v 7, EESS X

O BERE DR ER I IV AR

AF - RO

Table 2, The influence of Kanechlor admi-
nistration on extracted lipid of rat
organ and tissue

Dully dose o1 Liver | Adipese | siin
(mg) (mg/g) (mg/g) (mg/g)
Controt 40+1.8 | 890* 76 65+3.2
0.5 43+1.5 1 910+110 60+2.3
2.5 504+2.0 | 750+ 80 68+3.3

5 46+£2.2 — —

50 57+2.8 — —

3. WA n—BREDT o FMREEIKGLIZT

=24
oz -

$5Rid Table 3iemRansEsh, hixrsn—n
5 8H0.5mg » 5 5 mg ITHINT 5Dk, 1
TRV 7 VT4 FEIDUIEDL, 50mg f5HIC
BWTCIZUHTEML, WREEORY 120 % & 207z,
iz TilfEa v 27y n—ve ) VIEHEE,
WEH 2 7 a—VEBEOHEINCHE>THML, WREHC
WML T S0mg WERTIE, MBERN2E, BE5
3 fEDEmER LIz,

4. Hzxou—-VEE5DI v THFEIEE T LIXd

ez
Table 3. The influence of Kanechlor admi-
nistration on plasma lipid of rat

iR %Ca‘éL\VC, A *‘/U&”—?KJI‘OVC, Y Daily dose of Triglyce-| Choleste- Lipid-P
7 FEI7s & O IR DRI BB RIS & ik Kanechlor f(ljf\’d y r(or}lg ;| (me/
Shiz. U UbhbhOBEEOREHCE UL, 20 (mg) 100mD) | 100m1) 100m1)
BRI Table 2iRan b e h, FFle XEEE Control 109426 | 83::12| 4.710.8
SERTCIEEN LhoIh, BEDEN ST 0.5 98+19 | 118426 5.8+1.7
A u— VSR LT, HHEESE0 K10 %0m 2.5 8921 | 102+11 7.241.2
DB BN, COT L RBEOIBICE DT i 5 BLIS| 125x28) 71213
o 6. 50 130437 | 178+18 | 13.4+2.2
Table 1. The influence of Kanechlor (chlorobiphenyls)
administration on body and liver weight of rat
Daily dose of No. of Administration Body weight Liver |Liver weight
Karéf;:gh)lor Experiment 12321}(/)51 The first day [ The last day wg;g)ht Body weight
€9 (&) %
Control 5 25 169* 2304 12%% 10.3+0.5 4.5+0.3
0.5 4 21 161 178+ 5 9.1+0.8 5.1+0.3
2.5 4 21 160 172+11 9.9+0.4 5.6+0.3
5 4 13 160 158411 9.7+0.9 6.0+0.4
50 4 13 188 167+ 7 10.3+0.8 6.2+0.3

* Mean ** Mean + S. D,
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¥HL Table 4 I RINBEBHTHONL.
B DRE LY IEEMHD 503, EB21iTBNT
RIS E RSB I 4 7 0 — VIEENTISN T LS
Digpotz k5, IBEY v, RELNICERI LR
Fa—, MU EITALARONTNE, ZORER
b ThHzbotz. DYt S0mg BEFIITEN
T, PV IARETATNIAVAT u—-VOH
IS & iz,
5. W% a—nNREDT » 7 EEIEEICKE XY
FEHE Table SITRINBEBHTHo. KE
BEBOREETZ NI Z VT4 FHBED, hxra—
NBEERE 2T, b¥FbikzORnERL.. Vg
Héavaru—w (BEBIOEREE ) ity
BH LNz 0T,
6. HA I n—-RE505 . 78 EUENESISE
i SRYE =7 -
$5E Table 6 1CRINE EBHTHOI. I8
MRBIEEDEI EAEB NI Z Y T4 RTHD, V>
EEZDT LD T Eshots, BR21TNT

RANITE DI, HR T a— BT L2 TS ER
DO EREIIED Uizhs, Ellics>T b igiiE
FMY T T A ROBPLLRESHBED LN, U
BEICIZSEBYE D b g holz.

7. BREEBHBEIZ V0 —-VZEDT 9 THE

HERIR—=VEE 7 2 == VDEELEEARTHD
T, ZERTOBESYTH 5. JUNKFEMEREHES
P O TR bR E PRV L 9 S
DREBEERZRNT, A7 o—ivf 400 D%
175212, 7 v THREABCERINIEREI 22
v —)Vix %@ Fraction 3 i€, EHED DX 2D
Fraction 81ciE4d % 3 DE#EIN S, Fraction
3 DEEE 123~124°/0.0l mmHg, ©¥ 72 =—1
TFICHEEPYY 3.12 784, Fraction 8 3%
DPEADS 140~142°/0.01 mmHg, HE % 5 3.84
BFEUCC EVTEHINTHA.

—75, BRERHES WrRax DA EE A b B T3 SRR e
BREE L OPFlic g, v MTERSHh, ¥
BCEE IR R 2 n—iE, % OIEESADEY

Table 4. The influence of Kanechlor administration on liver lipid of rat

Daily dose " . Cholesterol ..
of Kanechlor T l(g/}ﬁ’/lc /egride Iaglgc}—glg
(mg) Total (mg/g) Esterified (mg/g)
Control 3.6%1.2 2.84+0.2 1.0£0.2 1.1£0.06
0.5 3.4+0.8 2.540.2 0.7£0.1 1.14+0.05
2.5 3.940.5 3.0%£0.3 0.9+0.2 1.2+0.05
5 3.3+1.0 2.4+0.3 0.8+0.2 1.240.03
50 4.610.8 3.1:£0.2 1.5+0.1 1.240.03
Table 5. The influence of Kanechlor administration on skin lipid of rat
Daily dose of : : Cholesterol s s
Kanechlor Tréilﬁf/[c/egr;de ]E;gg}_gl;
(mg) Total (mg/g) Esterified (mg/g)
Control 138435 2.3£0.1 0.9+0.1 0.19+0.01
0.5 195453 2.5+0.1 0.740.05 0.22+0.01
2.5 175450 2.0£0.2 0.4+0.05 0.23:£0.02

Table 6. The influence of Kanechlor administration on adipose tissue lipid of rat

Daily dose of Tri .
. glyceride s
Ka(‘}fg)ﬂo‘ (mM/g) Cholesterol Lipid-P (mg/g)
Control 2.3+0.3 0 0.09+0.01
0.5 2.1+0.4 0 0.10+0.01
2.5 1.6+0.3 0 0.09+0. 005
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Table 7. The influence of high-and low-boi-

ling Kanechlor administration on
extracted lipid of rat adipose tissue

Extracted lipid
Kanechlor (mg/g)
Control 850447
Low-boiling 850+56
High-boiling 490444
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Table 8, The influence of high-and low-boiling Kanechlor administration on plasma lipid

Kanechlor Triglyceride Cholesterol Lipid-P Free fatty acid*
(#M/100ml) (mg/100ml) (mg/100ml) (mg/100ml)
Control 130+18 66+5 5.7+0.4 17.7+2.6
Low-boiling 128+10 66+7 5.1+0.4 25.2+1.8
High-boiling 83+21 5745 5.240.3 20.0+2.5

* Determined by the gas-chromatographic method®,
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Lipid Composition of the Rabbit Liver Poisoned
with Chlorobiphenyls

Yasuo Ito, Haruo Uzawa and Akimitsu NoTomI

Second Department of Internal Medicine (Director: Prof.
S. Katsuki), Faculty of Medicine, Kyushu
University, Fukuoka, Japan.

Lipid composition of the liver following oral administration of 194 chlorobiphenyls
in olive oil was quantitatively analysed using rabbits as experimental animals,

The results obtained were as follows:

1) The content of total lipid and glycerides of liver was increased, but the con-
centration of serum glycerides was normal after the administration of chlorobiphenyls

on 3 consecutive days.

2) The content of total lipid and glycerides of liver and the concentration of serum
glycerides were abnormally increased after the administration on 11 consecutive days,
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Fig. 1. Elution scheme
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Table 1. Lipid composition of rabbit liver poisoned with chlorobiphenyls
Control Poisoned* Poisoned**
Water content %/wet wt. 72 72 76
Total lipid %/dry wt. 17 29 30
Glycerides 7.1% 24.3% 25.3%
Cholesterol 6.3 6.1 10.8
Lecithin 22.5 9.7

CGP {Lysolecithin 7.4 30.0 7.6
Sphingomyelin 2.9 4.8
EGP 16.9 14.4
SGP 9.0 4.5
PI 6.8 39.6 5.1
Glycolipid 5.2 6.7
Others 15.9 11.1
Serum-glycerides mg/dl 52 65 1690

CGP=Choline glycerophosphatides
EGP=FEthanolamine glycerophosphatides
SGP =Serine glycerophosphatides

PI =Phosphoinositides

*=Administration of chlorobiphenyls for 3 days.
**=Administration of chlorobiphenyls for 11 days.
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Colorimetric and Gas-chromatographic Determinations
of Urinary 17-Ketosteroids

Survey of Chlorebiphenyls Peisoning Patients by These Methods

Junji Naca1, Michiyo Fururawa, Akemi ToJo
and Taeko Funmoro

Central Clinical Laboratory of Kyushu
University Hospital, Fukuoka.

Hypertriglyceridemia is an only remarkable symptom, when sera of the chlorobi-
phenyls poisoning patients are surveyed. The cause of triglyceridemia, however, is yet
obscure, As it is assumed that lipid metabolism is related closely to the hormonal func-
tions, the authors intended to assay the urinary steroid excretion of the patients. Before
this assay, it was assumed that the improvement of the determination method of urinary
17-ketosteroids was necessary. The problems lay in hydrolysis of urinary steroids,
extraction of freed steroids, and stability of color, formed by Zimmermann reaction,

Urinary steroid conjugates were hydrolyzed by solvolysis, laying toluene over acidi-
fied urine, Freed steroid were extracted with chloroform and the dried residue of steroids
were treated with m-dinitrobenzene-Hyamine 10-X solution, Zimmermann chromogen,
thus developed, was colored more deeply than that of other methods and was stable for
longer time,

On the other hand, the majority of urinary 17-ketosteroids consist of androsterone,
etiocholanolone and dehydroepiandrosterone, These are different each other in their
biochemical functions. If these major steroids are determined separately, more detailed
information would be available,

Urinary steroids, hydrolyzed by solvolysis, were purified by passing through an alu-
mina column with developing solvent, consisted of ethyl acetate-benzene (1: 1) mixture,
After trimethylsilylizing the purified steroids, these were analyzed by gas-chromatography,
using XE-I as the stationary phase. The amount of each steroid was calculated from
the height of chromatogramic peak of cholesterol, used as an inner standard.

After the determination methods were established, the analysis of urinary 17-keto-
steroids of the chlorobiphenyls poisoning patients was carried out. About 40 9 of the
examined patients showed an elevated excretion of steroids, 17-KS and 17-OHCS as well.
Each major 17-KS, that is androsterone, etiocholanolone and dehydroepiandrosterone, was
found to tend to increase by the male patients, and to decrease by the female, though
there exist large individual varieties,
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Fig. 1. Absorption curves of Zimmermann
chromogen, produced by Hyamine
10-X and by KOH solution
A1 Zimmermann chromogen, produced by
Hyamine 10-X
B : Zimmermann chromogen, produced by
KOH solution

Ordinate : absorbance,
Abscissa: wavelength
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FTNTEHEINI.

Fig. 2. Absorption curves of Zimmerman
chromogen, produced by 2 kinds of
Hyamine 10-X

A : Urine Produced by Hy-
B : DHA amine 10-X
C : Reagent blank | (Dojin Chemicals)
A’: Urine Produced by Hy-
B’: DHA amine 10-X

. (Packard Instru-
C’: Reagent blank ments)

Ordinate: absorbance,
Abscissa: wavelength

3. 1% m-v=}to X+ - Hyamine 10-X

YSHR DB

COMBERTEEEVTFHEINITZOT, 20H53%
fIleoiz. TobbHFERMES S, BEERLTS
I 24 RBABRFELUIHET ST A—HRE» 5B X
¥, ZOWEERLET S & Table 1 iIKR$ &4k D
Thotr. REFUBRMEIRET s Coh, Z20%
BEVRED, ANBEDTHEBTE CEPHRS
nic.

Table 1. Instability of m-dinitrobenzene-Hy-
amine 10-X reagent.

Used imme-| Used 24
diately after| hours after

Samples preparation | preparation

of reagent |of reagent
Pooled urine 0.202* 0.235
Hyland urine control 0. 395 0.415
Reagent blank 0.040 0.055

* Optical density of developed color at 520
me,
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4. NSRS X O RIGEE
17-KS 121 % m-v = hu~x2+ L « Hyamine 10
X B2 EAIE3 E 50, RIGRE & RIS

FRT B &,

Table 2 {T/RINZ &I HTHD.

b5 370 T30 FORUSHRE DFEBER LI

Table 2, Effect of incubation time and tem-
perature on color development of 17
-KS by m-dinitrobenzene-Hyamine

10-X reagent

Temperature Incubation time (min)
15 ’ 30 1 60 ‘ 90
0 0.035% 0.085  0.128 | 0.116
25 0.266 | 0.380  0.476 | 0.453
37 0.475 | 0.626 | 0.532| 0.255

* Optical density of developed color at 520

my,

5. REOERZEL

BESEM & ORBC EE, 1T-KS O m-p=hax
VEVEDRIGIC L ARBEEDODTAREETHS.
Z CTHROBIEEUTHREB L, BRMTEDEE 0% (L
BPHEET % &, Table 3IRINBEENZ NI,
T b RUGEEY b @I, BB L5
T EDFERI N, BOEEOMBEIRI R THD L &
10 LIITTIs 5 E C e I L.

6. WZIEY O

R 17-KS Ok, W8t 17-KS oihl, Pk
RN THEIEG R 2T 50, COWEY 2R d 5 &
X, WAVWADIMAIVERA SN THS. Jaadkiv
HE L 2-vruanx kU RikEd A & Table 4 IR
INAFHBRVA SNz, T b LEEYOMBICE,
L2-vr7nori Lh Zowk VA CiHLIZN
PEIESFT LN TS,

Table 4. Effect of extraction solvent on yield

of 17-KS.
Urine — N
sample Chloroform 1, 2-Dichloroethane
No. (rg/ml) Cag/mD

1 1. 50 1.00

2 1. 86 1.43

3 3.35 3.20

4 3.67 2.50

5 4.63 3.46

7. BEFEEYOHH

BTEE O REER JIHT 57201, Z ook
by, Uoma Xk, MEMREZEBERINTH
. bivbiud TEIE] T~k S, BBioHmH
Kl FRTACE2L, 0B — OEIMDH
TR BT s Lizhs,  REiiiiAl o A2 5 o
Girard #38ic k » 17-KS il » g LT, Table

Table 3. Fading with time of developed color of 17-KS by m-dinitrobenzene-Hyamine 10-X
reagent
Min. after color development
Samples
0 10 \ 0 | 0 40 50 60
Ddﬁ“ﬁfmmmm““mw’ 0.210¢ | 0209 | 0.202 | 0198 | 0195 | 0192 | 0.19
Urinary 17-KS 0.302 0.293 0.285 0.273 0.267 0.260 0.257
Reagent blank 0.027 0.027 0.027 0.027 0. 027 0.027 0.027
* Optical density of developed color at 520 mu,
Table 5. Effect of addition of organic solvent on developed Zimmermann chromogen.
S 70% Ethanol | 70% Ethanol | 70% Ethanol | 709% Ethanol | Precipita-
3ml added. 3ml and di- | 3ml and 3ml and tion with
Samples (The present | chloromethane| chloroform carbon tetra- | Girard
method) | 3ml added. 3ml added chloride 3ml | reagent
(rg/ml) (rg/mi) added (ng/mi)
Hyland urine control 11.40 11. 00 9.20
Urine 1 6. 60 6.75 Unsuccessful owing to the —
2 4.75 5.25 strong color of reagent blank 3.10
3 5. 65 5.45 3.80
4 4.75 4.78 1. 80
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SITRENS BRW 256N, Tabb bhbho
07— EINEE D7 an st 2 URIEETIE
ENUCIT & AE 33 pots. madivadoy
v X i T A DT BRO EEEN BinLI.
Girard I TRIEBETH 3120, BEIOETHAD
s,

8. Allen 5.k ¢ Talbot DFRIE & A H: & DHfi

17-KS HAEZD WA WS DERHNIT 1T Al
BNT, bivbhid WRELIR b BWFERENS L 51
AHER BIRLIZ. 3 bAA O Zimmermann
chromogen PIA® urine chromogen »&ir#EH
YEDBAN %, FIWRERBE MIFA iUz, T
ORI NI E 3 RYET Ao, K%
(TEBBED TZ20FIFERUMEEL, Frve)r
ERINTEIELIZD L, Allent (5L 0F Talbot'® @
WERIT X AR & 2l LIz, fRid Table 6
WRINA L ST, Ak 2HEEE Talbot fiiE
Bz & < —F U, Allen HIEMEIZAEICHE U TEE
Thoiz, U UREORIEME Talbot LMD~
Hh 5, A Zimmermann chromogen LAFD
FEOBENMIBITASNI D LT L.

Table 6. Comparison of the result, used for-

malin to prevent urine chromogen
formation and the result, corrected

by Talbot’s and by Allen’s equa-
tion without formalin addition.

Urine The present| Talbot’s Allen’s
sample method equation* | equation**
(pg/mb) | (pg/mb) | (ug/mD)
1 7.28 8.25 7.92
2 10.30 10.70 9.23
3 6.20 6.05 5. 60
4 2.11 1.25 0. 86
5 16. 85 16. 85 14.85
6 6.08 6.20 4.48
7 2.09 1.23 0.99
8 11. 65 8.20 6. 60
9 10. 60 9.90 7.27
10 7.45 3.40 2.17

E ODszo 060D40
0. D.= 0.73
O Dwﬁ'o Da‘zo

0. D.=0. D.ggp—

9. BERORE

D EoHMMEERIC LD, 1T KSOm-v= o
Nk AT, AR Lo TIRIESEAICEIR
IND T EPHEEINIZOT, Dehydroepiandrost-

erone 10, 20, 30, 40 3 L T8 50 ug T2 T [HR1E]
(5) LEBFTe>T, ZNFNO REOEIEE 25k
W5 E, Fig, 3 IRIND L 5 IEE EWEEDH
B & 72 b, Lambert-Beer M:HID M ZED
BNt o TRADERICHNTE, REREZERE
FAH LR, TRIE] TGN To X S IILPRET
FAUTERMERD B L &R LI,

1.0¢

10 20 30 40 50
e

Fig. 3. Calibration curve for the determina-
tion of urinary 17-ketosteroids
Ordinate : absorbance, Abscissa: dehydro-
epiandrosterone as standard

10. FRInfElIEL g
$&®E%ﬁ%m%ﬁétmm Table 7iT/RE N
& O BEIMENEEE 2T o. Tabb 1T eg R
xif@ﬂﬂ@iﬂ%f%ém 25 ng BEICET B
EEEIE T LTS, Ui UL AR 17-KS 12
1 BBEED 0mg BEETTHE205H, ZOHEH
ZTORTHNEMETEAENCETH S EED BN
7z,
Table 7. Recovery of added dehydroepian-
drosterone (DHA) to the urine ex-

tract
Added Deter~
ed | mined |Re-
Samples DHA | DHA | covery
Cug) rg) (%>
Pooled urine 0 7.25
” 10 17.0 97.5
” 20 24.3 85.0
Hyland urine control 0 19.8
” 5 24.4 92.0
” 10 28.5 87.5
. REORHEKE
7&;%@4%& E R AT Ao, T—VRIEDNT
ZEAEE 10E#EDEA L, SEAFEDEE LR



56 I - FIE - BIR - B

Table 8. Repeated detemination of 17-KS in
the same pooled urine by the pre-
sent method

Times Determined value (zg/ml)
1 3.81 3.64
2 4,12 4.12
3 4.15 3.95
4 4.10 3.18
5 4,03 4.27
6 3.95 4.42
7 4.25 4.18
8 4.70 4,43
9 4.02 4.13
10 3.64 3.62

Mean 4.08

S. D. 0.27

C.V. 6.6%

B (C.V.) ERkpiz. #581E Table 8 WR3 N
5450, BEREIL6.6 5 ThHY, ZITHETNE
bDEEB» LN,

12, AL BIERE

BOFEZ12ED, EFEIELUTATRDRE
FHiT DT, 17-KS 0 24 B HRHIES WET S
&, ZOMERIE Table 9 KRS EBD, FHiz ¥E

Table 9. Urinary 17-KS of normal males and

females.
Male Female
Age (mgifl?rs.) Age (mg1/72_4K}§rs.)

24 10.0 22 3.0
30 10.3 24 7.6
22 8.6 36 5.8
21 11.4 26 5.6
22 1.1 26 5.2
30 8.7 25 6.6
30 6.9 30 5.8
29 13.4 32 5.9
45 13.5 23 5.0

24 7.1

22 9.0

55 6.9

Range 6.9~13.5 Range 3.0~9.0

10.4 »g, #EH 6.9~9.0ug Thbh, FFEH 6.1
nrg, W 3.0~9.0 ug THIz.

I. AXo8° 574~ C&BR1T-7 M RT
O4 FoRRIEE

BIFRBOTONWONIZEERNEREEE LT,
BIZMETE 3R 17-KS FBEOWEZBE L.
U UZehi s R 17-KS j3 androsterone (As), et-
iocholanolone (Et) & dehydrdepiandrosterone
(DHA) IR 17-KS @ 70~80 % 5%, # Dk
HEO 1l-keto 8L ¢0 ll-hydroxysteroid 7z & %
BH LD IEZE DERET S 5V IAEENERICS
WTZNZENEZOTHE. US> THRIE 17-KS
DERIZ, 2hEBBERREL UTOBEFE 2 D& L
BT, BUSNEINLDELZDRT a4 K2HHE
BL, ZOMB% DS & 31T, BRENHE 2T %
AED DB -

HRImw 7571 — (GLO) PFEL, RENT
Luukkainen 5% ¢ X-> TR 17-KS OAEIT2d
NTLE, BERBEICBW T RAT A FOD GLC
Wk AOHHESEE SN S L SIgDzMn, Z]
BEIVEVHEL 55D, R17-KS Oiikai#E,
Wt 17-KS Ofi, GLC Bl & UTOMNE, =2
WA A7 84 ROEIZETHA. bhvbhid
N O OHEAICRE 2 INA, BEHE TS 2 RS ATz,

A. EBRMHEESE

1. #3k

rovry (B, BB Fr2ior (LD, <
vy B, ~Fvr BHD, BIER B,
ITNUKERILF b Y oA, =&/ —v (D), 5 R
AT v, MEKERERS U YA (R, TS
(Wako 200), b Y xFivv vz —7ou{tH] (TMS
1, BEBAERRED.

BRBEEITNTHERLIISORERT 5.

2. fRHEELEE

pregnanediol, androsterone, etiocholanolone,
dehydroepiandrosterone, 2L 25 v—b (WO
WHFED . v b Smeg/10ml =& —viE
WRVED. 2V AT v — VIERIZHIEREE UTHEA
95

3. BRCEE

(1) #7asu<x b7 48 JEE 7.5~10
mm, £33 12~15cm, S50 1 mm.
(2) H¥Rynv 57 B GC-1BH, K
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4. B

(1) 17-KS ofmzks &b

A EEER,»S 100ml %&b, 500ml OHIET 7
22 AnS. R 10ml iZox 5 ERRs VY v
1ml, #EEER 1I0ml XX rvzy 100ml 24,
BRBHE RO T BEBRO LT ISOHERT 5.
K% 500ml O e — MTBL, IRESHTS
5 (130 strokes/min) #§& 5L, BEHZ MV VE
RS, KBS bic bovzy 100ml 2InA, B
S5GREE 5T 4. ML UEBREDETINARIL
F UL 25Sml 24, BLIEE S LILDE, K
E¥REETS. CORER I LB VEAT. #
WTA2Sml 2INA CDIRE 5% 2HL hEAT. b
WEUBRED, CHUCEKEEE S Ry A 108 %
A, —HHEUCHKT . hovo il EE T AR
DNRUIAIN, a—Z Y - )NRL— X —-ThLx
VEREELT, BEPEETS.

(2) w56 nwbFI74—

7T (Wako 200, FEHIFEED 28%2 70w
hTS VIRV E L E EBIED, N ediTy
FSEOLR0.5cm DETANRIE S, NUEY
3ml CHH» LIz RIMEEER A, ~r¥y 2ml
TR BRI THS MGENT 5. ke
H5ARKWEIRTZDL, BB FIVT A7)V R
FUBEAH (1:25, v/v) 25ml THI 2L, &
DOWHEIIRTA., DERHBLFIVE AT IV X
FURAW (4:6,v/v)25ml 2T &, L ED
TERTOR 17-KS @JEHI N 5. EHBGCHEHE
HELTD Sme/l0ml 2L A5 o — VK 0.5ml
BINA, v—2 ) —LNFL — 4~ THEREZEELT
BRERPEEIES.

(3) Trimethylsilyl {1

BEIC K ) A F VI~ 7 VEE (BEED) 0.3 ml %
Nz, EEETSAMBERLUIIOL, BiRic 303H
WETA. che~xy 25ml 2IRA S E, Rk
T RS LOWHBEAET D . RERRK 3 R EERI
OTMHEBRTIEILY v 2=y 2 2B L, ~F¥ T
TR S . B2 AbET, CYOVREPRRS
ETA CHEEEL, BEEANTY L 0.2ml i
.

(4) Wrore<h'57 4~

{H{& Chromosorb W (60~80 x v+ 1) i, [EE
H=b oy yay (XB-60) % 3%RI—F 427
LIbDBMERTA. H95AHT 5 4mmx165cm.
BT B 203 F v ¥ -4 AGER. i trime-

thylsilyl AW~ 9 8K 1.5~2.0 ul 2EALT
EET 5.

(5) HmER

5mg/10 ml B OFBEHEEE» S, 2NZEh
0.1, 0.2, 0.3, 0.4, 0.5, 0.6ml % & b, PHEEE
DI AT — VI 0.5ml #2A, BIELEET
Bintzob TMS LU, GLC ithidtzhzghnoy
- DEIREKD,

2504 ROY—2OBX (cm)

DUV ATa-LDE—7 DES (cm)
DELBEICE b, Bty o4 FOomgH#z &
THEgm»E5. Fig. 4 1IOR3INZEEBY, WIh
EERPBAEEPALONS.

A
4.0
B
[
3.0
sC
. oD
A
L) .
2.0 . 9-
.
Y
o
’:9’”
1.0
L
g
2
V%
R N
0.1 0.2 0-3
mg,/ 100nl

Fig. 4. Calibration curves for the GLC de-
termination of pregnanediol and 17-
ketosteroids

: Pregranediol
: Androsterone
: Etiocholanolone
: Dehydroepiandrosterone
Ordinate: steroid/cholesterol ratio of
heights of gas-chromatogram, Abscissa:
concentration of pregnandiol and 17-
ketosteroids
B. ERfERLER
1. Gk & fmH Al oM
(1) Tetrahydrofurane riC® solvolysis
R a4 RO solvolysis (& Burstein 54 Tk
STEHDONIZEDTHY, ELRZDHR- ATV
DOKBEE LTI SNIIHETHH L INTVS. K
%13 diethylether Ef@ick % solvolysis %437
1258, Z0# Burrett 52 % tetrahydrofurane

BRI,

Sowy
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bhvbh b COFEBIREN, —BR2HBY =
v ATCHIFIS W, tetrahydrofurane ¢ 3 @i L,
RICREFRE 0.05ml %41 tetrahydrofurane 15
ml 2A, 50° & 3IEMIE L, 10%K%HY UL
WA TRIG%EIEL, tetrahydrofurane % &
DTUHEERERS &, BT VTHEL, 356
ke LIz, Uh UCORBETIEAT v 4 K OERLS
L, BEOBIGH LTz,

(2) B> L= 27 Vi CBIEERIC & 2
solvolysis

COFGI BES O WX2TRBINNTETD
3. HNONESEDL S OFERBEH L. R
100 ml (Tl 7 &=y A 508 %204, 5 NIKERT
PH 4.0 1cFF L, e B2 7o 25 0 100 ml
T2EHEH L, HEARER &> TRAREF MY
LEMATHAKL, BHEES . COREICHER
LF T 270 100ml &, BEEFEE 0.05ml & %4
%, 50° T35 solvolysis %777c-oiz. Db
10 %AERIL A U » LA 10ml C2[, T 10%
TEeF R Yo Ak 10ml T1E, MBTF L7
VIR % BV, BEKBRER - N Y o A TRIOK LTz DL,
B R EEE L.

B 1G5 — VKRG Y U AR 10ml %
AT 25 CT2RMMELIDL, K 10ml 2inA,
diethylether-FAjlir— 7 ViESH (1:1) 30ml ¢
2EHHH L, SRR Y U A TR UIZDOLHE
BEE LI

LD DITNT GLC Torfii L, Z DR 2bN
bho [ERGEL LT 5 &, Table 10 ORY
&k b BREL D7z,

Table 10, The comparison of the results of
GLC determination of urinary 17-
KS after solvolysis with toluene
and with ethyl acetate

- Solvolysis
Solvolysis 2
17-KS Y with ethyl

with toluene acetate

Pr diol a 0.05mg/dl 0.03mg/dl

n

eBnanediot |y .04 0.03
Androst a 0.22 0.17
ndrosterone b 0.15 0.12
Etiocholano- | a 0.17 0.15
lone | b 0.10 0.08
Dehydroepian-| @ 0.13 0.12
drosterone | b 0.12 0.09

(3) p-glucuronidase Kfg& v L EE sol-
volysis OB (Stepwise hydrolysis)

& 100 m1 % #EeRe< pH 5.0 38, p-glucu-
ronidase 2,500 Bfi7 (Fishman) %jni, 37° T 24
TERmE KR 2T, pova s 100ml ¢ 2 [EHH
Utz i b hvz 100 ml 2%Eh, #H% 10 ml
PMAT SRR LICOL, bV UERED,
SBic vy 100ml TORL %2 < HEA L, R
F MU U ATk, BERE U

O p-glucuronidase TH VY v L ETAS
kBB, DX v« EHEEC solvolysis %
ISV T 27 VB KRBT 2 5T, JFEMITT N
hHEEEDRIZ. L U v IO, T
vEIKEEDRIEE ELTHMS BEETHh, |
D REThHB T EMNAEINT.. v BERE
solvolysis & Z Q% IhiKd % &, Table 11 TR
Ehsekh, BNOETPLHE LB ADLN

.
iz

Table 11. The comparison of the resulis of
GLC determination of urinary 17~
KS after solvolysis with toluene
and after hydrolysis by g-glucuro-

nidase
: Hyaolysis by
Solvolysis e
19-KS with toluene f-glucuronid
ase

Pregnanediol 0.05mg/dl 0.04mg/dl
Androsterone 0.22 0.16
Etiocholanolone 0.17 0.14

Dehydroepian-

drosterone 0.13 0.10

2. HAZu<= 757 4 —5REROHTLE

iR L TR 17-KS 2KiEmB L3
DRIZIZHIC GLC Itk 3 & 8, 7SB85 2D
VIDRADHED NI, COAFYZERLIIDIRNS
WADHENBZERINTOLEY, bivbhidEE Y v
TSI 4k, AL T NS TT 4 —-D2]T
ER i U7,

(1) HEIu< 574~ (TLC)

HEH & UC Silica gel G (Merck #) 2 #HA U,
WHECL DTy o bR ED, RiHY & ~TER
HEHIED As, Bt 5L 0 DHA BAWZ ARy + L,
B F LT X7V » X ¥ UVEAH (11, v/v)
TREU. Bz oREL TEERERT v P
MG % & LA RRPLXE, AR ZNITHEY
T AR RYIF. As & DHA (335> T Rf
0.7 Mhimic, Et & 0.6 fmc @iz, HH9 3
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Table 12, Recovery of 17-KS, used as pure
preparations, from TLC plate.

1

17-KS Recovery (%)
Androsterone 98
Etiocholanolone 92
Dehydroepiandrosterone 92

WD) A vehrZEY, BRI F VT ATV -
-7 REGH (1: 1, v/v) THHEL, TMS (L
GLC itz

17-KS ORiESSELS T % TLC TR L, I Uz
Db GLC TERT A& Table 12 RSN 2 E55H
MRS, '9‘7‘;71775 MR D 2N OEE 92~98 %
TRIFTH2IZ. U URIEIc—EBDAT v 4
FEnAi, TLC TRESME GLC TERT S & X
Z @[ Table 13 RaNB & 3T, 60~80%
TERTH2Iz. CORRSIREYI L 2B A Y
DL, C@@az)s‘ TLC T tailing OEEETYH,
TLC X A 3HEps 5 btz s D EHERIs .

Table 13. Recovery of 17-KS, added in urine
extract, from TLC plate.

17-KS [Recovery (%)
Androsterone ‘ 81
Etiocholanolone 60
Dehydroepiandrosterone ’ 77

TLC KB\ TREA R Bl =7 v 257 )b « i
T=F AL, v/, HBNEZ R~V RE
(L1, v/v) REATY, $7c Silica gel G D
hic Alumina (Woelm) 2@EH L T4, MM %ML
IVBEHWRPELLh00.

Table 14. Recovery of 17-KS, used as pure
preparation, from Alumina column

chromatography
17-KS Recovery (%)
Pregnanediol 08
Androsterone 101
Etiocholanolone 97
Dehydroepiandrosterone 102

(2) PVEIF e hTaravw 57 4 —

TLC it &> Tk 17-KS OHlifbds R5eiCth-oiz
DT, [REHE] TR E T VEF « HT A
Juw RS 4 — ML BADT VT FITD
WTCEHBIL T2, Wako gel 200 (RGHIZEAD 34

£ 53 o
LN T, Table 14 R sh s L 5, Uk

HEEEEA U s OENE 9T~102 % Th b, Rk
HICIES SR 2 N A T2 ORI 2 HIET 5 &, fER
1% Table 15 T/Ran s & b 85~103 % Tdh-o1z.

Table 15, Recovery of 17-KS, added in urine

extract, from Alumina column
chromatography
Dehydro-
Exp. [Pregnane- Andro- |Etiochol-|epiandro-
No. |diol sterone |anolone |sterone
(%) (67D (%) (%)
1 86 103 97 95
90 102 95 93
3 85 102 98 90

3. 1l-oxy-17-kotosteroid O#{E

Fidd & 5R 17-KS ofiziz, As, Et, DHA
5 ED 11-deoxy {L&¥ic g3 iUl B TIEdH 3

B WL HD U-F F o bAMBEENE. Chb
DOYED TLC A0 GLC itk T, FDk 57
Rf & 5U0E retention time %R9H 2R Uiz,
fklE LT 11-hydroxy-androsterone & 1l-oxo-
etiocholancione %#A77.

Silica gel G (Merck) o TLC i thid, 1l-de-
oxy-17-ketosteroid ¢ Rf (& 0.6~0.7 Th %03,
li-oxy {ka¥dZziid 0.3~0.4 THoT, 1l-de_
oxy & ll-oxy-17-KS ODEHIARETH 27z, Lh
UZWEF e AT Luv 57 4 —T3, ll-oxy
{baYE 1-deoxy {hA# L & bICEHR=F LR F
e RUBUVRAIE (4:6, v/V) K XOTRHBCE
H SN TZ OHED RNTRETH b, Fiz GLC itk
2T% Table 16 IWRINB EHh, 1l-hydroxy.
androsterone (¥ DHA ti3& AFREL retention
time 23 %, GLC OV — 7B THBIIBED
=i, WS BELIHEREAD CEPHE

Table 16. GLC retention time of trimethyl-
silyl ethers of urinary 17-KS

Relative reten-

17-K8 tion time
Pregnanediol 0.41
Androsterone 0.49
Etiocholanolone 0.60
Dehydroepiandrosterone 0.70
11-hydroxy-androsterone 0.72
Cholesterol* 1.00
11-keto-etiocholanolone 1.44

* as inner standard
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ahitz. UTzdsi> T 11-hydroxy-androsterone (DR
HEltESEFIS VW E %12 DHA © GLC ERiIL#
BPBXIZINE CEDTFRINY, 206 DED
EXRBZDORERBEHRT S LU,

T2 b GLC ERODHLEITES N T, TLC k&
g 11-deoxy {L&# & 1l-oxy (LAY DIHLT BN
THoiehs, -deoxy (LEYOEINHEL, Fvi
F T L uw NTT T 4 — Tk 1l-deoxy (LA
OENIET STz, H-oxy {LE&WDDEELHR
ARETH 2T, U LREERS OSBRI D& 5,
bhbhik GLCERDRIMLEE L THI L7 a7 b
7574 —REBETA LU,

4. Trimethylsilyl b

17-KS i SHER MR LY TH 51720, Z0F
F Tk GLC KEDTERBMEERERD 3 T & AT
BTha. 20D —F Vb AT T AT VLICE
O THFEME TR HEER, T/4hE trimeth-
ylsilyl ether {L-EWICZHET % AT DN,
TMS {LAICIIE 4 D § OHdH 543, bivbiLid hexa-
methyldisilazane & trimethylchlorosilane ®
VYV IC X B HE (BB TMS {LHD &,
N, O-bis (trimethylsilyl) acetamide @ 7 b =
b UOVIEBRIC L AR RHE LI,

Mg e ks 2 &, Table 17 wRah3 kb,
HUEENBRNA SN, ARk 2 HETIE
BT NEED il e L, w4 rmv oy
O FND S ATRENDZ DT, BEd TMS {LAEI

BRI 72 B HOLNTWADY, TOHETIR

DHA DOEIXBTREDRZY, bitbiud~F4 o %fH

AL, chicX>TENEI R A% CEWTE.
Table 17. Effect of trimethylsilylizing re-

agent on GLC determination of
urinary 17-KS

Hexamethyl- N, O-bis

disilazane (trimethyl-

andtrimethyl-| silyl)

chlorosilane acetamide
Pregnanediol 0.05mg/dl| 0.05mg/dl
Androsterone 0.17 0.17
gtiﬁcgolnnolone 0.12 0.13

ehydroepiandro-
sterone 0.15 0.14

5.17-KS o=y uv 757 ERED FHRE

PERITIE] TR REOEEE 2 ) D
B9, &K (hovr CEBEIKGEE) ERiR F
VT ATV - MEMEFEER solvolysis 1D & T, [H—F
—VERD 1T-KS 5EB%ZL hiEA L, % DIEREE LK
Utz. Table I8 ltmRsh s Ekh, REILLA2ES
TUEEBEED 5 BUTThHozd, BEiel stk
ENH 11.6~20.2 FOBEEE 5T,
PLEOBBEMN»S, KEEMETE% GLC kL3
PR 17-KS ODHEBLETH 5 L1 D NI,
U UBBEIRIS 2 D13, CORBIRL D THRERS
N1z 17-KS Oifne, Zimmermann Kic k 2E
BFBOMEE ORI, ZBROHS L ETHDI.

6. Atk 2 BLR 17-KS FRIEROLF#iFE

BEAIS. M0 CDFET { —BITi: TMS LD BTRHERIZCONT, ZOR 17T-KS (24 B
Table 18. Repeated determination of 17-KS in the same urine by GLC. Comparison of the result
obtained by the present method with that by ethyl acetate solvolysis method.
Pregnanediol Androsterone Etiocholanolone Dehydroep;ie;?g]l]'g—
Times The Ethyl The Ethyl The Ethyl The Ethyl
present | acetate present | acetate present | acetate present | acetate
method | solvolysis| method | solvolysis| method | solvolysis| method | solvolysis
mg/dl mg/dl| mg/dl mg/dl
1 0.045 0.120 0.170 0.050 0. 120 0. 060 0.150 0.050
2 0.050 0.100 0.170 0.045 0.130 0. 050 0. 140 0.045
3 0. 050 0.095 0.175 0. 040 0.125 0.070 0. 155 0.055
4 0.047 0.091 0.170 0.045 0.120 0.050 0.150 0.050
5 0.050 0.085 0.172 0.045 0.125 0.045 0.150 0.055
6 0.110 0.040 0.045 0.055
7 0.100 0.045 0.050 0.050
8 0.113 0.045 0.045 0.070
S. D. 0. 0023 0.017 0. 0022 0. 0051 0.0044 0.0081 0.0054 0.0080
C.V.(%) ‘ 4.8 ] 20.2 | 1.2 ‘ 11.6 ‘ 3.5 ’ 15.6 3.6 14.8
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Table 19. Normal range of male and female urinary major 17-KS, determined by GLC method.
Male
Determined
Urine Pregnane- | Andro- Etiochol- |[Dehydroepi- Sum by Zimmer-
Age volume diol sterone anolone landrosterone mann reac-
(ml) (mg/24hrs.) | (mg/24hrs.) | (mg/24hrs.) | (mg/24hrs.) | (mg/24hys.) | tion
_ (mg/24hrs.)
29 955 0.67 1.95 0.38 1.46 | 3.8 13.4
30 1030 1.03 4.85 2.06 1.20 8.2 6.9
22 1080 0.86 4.00 3.13 2.26 9.4 11. 4
22 920 0.55 2.01 1. 65 3.03 6.7 8.6
29 1060 0.53 2.86 1.91 1.27 6.1 10.3
24 1400 0.56 2.80 1.82 0.70 5.3 10.0
50 1430 0.72 2.15 1. 86 0.86 4.9 13.5
Mean | 0.70 2.95 1.83 1.55 64 | 106
S. D. 0.17 1.02 0.55 0.75 1.8 | 2.3
Female
Determined
Urine Pregnane- | Andro- Etiochol- Dehydroepi- Sum by Zimmer-
Age volume diol sterone anolone |androsterone mann reac-
(ml) (mg/24hrs.) | (mg/24hrs.) | (mg/24hrs.) | (mg/24hrs.) | (mg/24hrs.) | tion
(mg/24hrs.)
26 1100 1.76 1.54 2.42 0.88 4.8 6.6
24 480 0.48 1.15 1.05 1.23 2.5 5.0
27 740 1.78 1.78 0.96 0.74 3.5 5.6
26 610 0.49 2.13 1.53 1.48 4.2 5.2
24 490 1.18 2.25 1.63 4.21 8.1 7.6
30 620 0.31 0.93 1.18 0.31 2.4 5.8
31 1150 0.92 3.34 0. 69 0.69 5.0 59
22 580 0.35 1.16 1.16 0.64 3.0 6.9
30 1160 1.28 3.94 1.51 0.93 6.0 5.8
Mean | 09 ‘ 2.02 1.35 Lot | 4.4 6.1
S. D. | oss ‘ 0.97 0.48 0. 40 ’ 1.7 2.4

R) ofpitERERL, 20OfHERIZ Table 19 TR
NAX S, ERHEORE 2T/ o7, KD pre-
gnanediol 3% OHEAHRERICANZ»OIZIZYD,
THLELDENALSNIZCEEFSRELTE, B
TN A BDHERIC O TEERZ (S.D.) OKE
Wk, Thbb 2458 17-KS SR EAZED
REWCEBED LN, BEidOEEH 17-KS
DHERO#BHE, BEEREDOZEI I ERIIN
T BEREOTIE, HEVBELINARENCESSD
DIZH, B RBEOH LB DITKEO.
COBEEIRDNTIE, R 17-KS OFFIEETIZK
L4 b AF 04 FOFOME, MHBERZED
BIFIC L AR EVE L SN DS, ROB AL

Wiz, 17-KS DA @ Zimmermann B
VB DOEE b sz,

II. MEBREQCK 1T-47 M AF0O4 NES

Bl s Thivbhud, HEEZOKKR 17-
KS O FARTCZOSIIERZT/LV, HERE
IRTI3# 17-KS O 24 RS RITIIZ 500,
Et/As EMSIEEHIC WU TEVC &2 B LI,
SEbhbhE RO EB D, B 17-KS FEES X
%D GLC L ABIEEBED QR TT/22120
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THEBHE 22012,
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2. EEHE
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(2) 17-KS Oofled : Iz T,

(3) 17-OHCS : FEE, S DHEI? % EPIC L,
&b DM AT, RICHER > ) U AR MAT
g-glucuroniduse T 48 B REESRAKR 21T5V, HHE
Uiz 2504 F% ornax i CHljl, urine
chromogen’® % { 7o»ic 0.1 N kER{L+ ~ Vo AT
HIEL, TxosERFI DY ickb Porter-Silber
R k> TEERFESRE, 40ms OEERT
e L. EERCE 0. 1mg/ml DI VT -
NVERERUIC.
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Fig. 5. Correlation of urinary excretion of 17-ke-

tosteroids and 17-hydroxycorticosteroids
of male patients
o : Normal males (age: 24-56), e : Patients
(age: 14-55). Area of dotted line: normal range
Ordinate : 17-hydroxycorticosteroids, mg/24hrs,
Abscissa: 17-ketosteroids, mg/24hrs

4 8 12 16
ug

Fig. 6. Correlation of urinary excretion of
17-ketosteroids and 17-hydroxycor-
ticosteroids of female patients

o : Normal females (age: 20-45), eo:
Patients (age: 16-53). Area of dotted line:
normal range

Ordinate : 17-hydroxycorticosteroids, mg/
24hrs, Abscissa: 17-ketosteroids, mg/24hrs

INRIERE L T 5 & Table 21 iKiREN 5 &
51, As, Bt 35X ¢ DHA O\ Tid—RFER &
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T, SEOFERE 6 VALURO 2N E % LT S &
Table 22 {CRANZFEREVBA SN, B 20D
TS0, WS 6 B HBRMEINULTH. T
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Table 20. Urinary major 17-KS of chlorobiphenyls (Kanechlor) poisoning, determined by GLC
method.
Male
i Determined
Urine Pregnane- | Andro- Etiochol- [Dehydroepi- Sum by Zimmer-
Age volume diol sterone anolone androsterone mann reac-
(ml) (mg/24hrs.) | (mg/24hrs.) | (mg/24hrs.) [ (mg/24hrs.) | (mg/24hrs.) | tion
(mg/24hrs.)
57 1600 0.64 2.57 2.80 1.60 7.0 11.1
34 1000 0. 60 2.20 3.20 3. 10 8.5 9.3
35 1400 0.73 3.65 3.02 0.11 6.8 15.4
20 1280 0.42 1.12 1. 10 0.59 2.8 7.8
19 1200 1.04 5.10 3.43 2.63 11.2 16.1
40 870 0.59 2.38 2.29 2.76 7.4 10.6
34 1600 0.82 3.55 2.34 1.54 7.4 10.0
36 1500 0.75 2.55 1.35 1.23 5.1 8.5
38 1600 1.93 6.40 4.25 3.94 14.6 16.0
Mean 0. 84 3.23 2.64 1.96 7.9 11.6
S. D. 0.46 1.19 0.84 1.18 3.2 3.2
Female
Determined
Urine Pregnane- | Andro- Etiochol- |Dehydroepi- Sum by Zimmer-
Age volume diol sterone anolone |androsterone mann reac-
(mD (mg/24hrs.) | (mg/24hrs.) | (mg/24hrs.) | (mg/24hrs.) | (mg/24hrs.) | tion
(mg/24hrs.)
34 1800 0. 81 1.62 1.62 0.81 4.1 8.3
29 1200 0.67 1.20 0.78 1.75 3.7 7.1
50 2600 2.87 0.21 1.82 0.11 2.1 11.3
51 1200 0.60 2.04 0.84 0. 60 3.5 6.9
16 750 0.75 0.75 0.83 1.20 2.8 5.1
37 1200 0. 84 1.95 0.96 0. 89 3.8 5.8
42 1370 2.82 1. 50 1. 06 1.12 6.5 6.2
9 800 0.16 0.32 0.16 0.08 0.6 4.3
Mean 1.34 1.32 1.03 0.93 3.8 ' 7.2
S. D. 0.91 0.60 0.40 0.48 1.0 [ 1.9
DL ELLMEDOFRERBE AT 0L FRVELED BER{jeolz.

HiT, Mo»OEROD B CEBREBINI.
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DRFRICONT, ZOBRIECHER, 7505k
R fhi, PEOEORE, FREOTMEZ: E DK

3 U BEERIZE ST, bhvbhidiERE DR
R 17-KS & 17-OHCS, X 17-KS @ andro-
sterone, etiocholanolone 7z 5 I8z dehydroepian-
drosterone DOBIEEZ{T/DT. BAZEFKEL
BT R A 5 T LISRAMBE T h272h3, HiEEE
F—fic 17-KS, 17-OHCS & & iR in O Hm
b, &t 17-0HCS iItB T2 DT A X H>
D1z, 17-KS OFFIERIT 180T 3 BIEEOERR
EPKREL, BEDOHAEEORERIIERINAL
VWS, BHEEETIEBOAT 14 KA & BN
OEFECH Y, THEEETERZALPOTN ABDD
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Table 21, Comparison of urinary 17-KS ex-
cretion of chlorobiphenyls poison-
ing patients with normal person.

Male
Normal | Patients
17-KS (mg/ (mg/

v 24hrs.) | 24hrs.)
Pregnanediol 0.70+0. 17|0. 84+0. 46
Androsterone 2.95+1.02)3.284+1.19
Etiocholanolone 1.83+0.552.64+0. 84

Dehydroepiandrosterone {1.55+0.751.96+1.18

Sum 6.4 +1.8 7.9 £3.2

Determined by Zimmer-

mann reaction 10.6+2.3 |11.643.2

Female
Pregnanediol 0.95+0.55|1. 344-0.91
Androsterone 2.02+0.971. 324+0. 60
Etiocholanolone 1.35:0.48(1.03+0. 40

Dehydroepiandrosterone |1.01+0.40/0.93+0.48

Sum 4.4 £1.7 3.8 1.0

Determined by Zimmer-
mann reaciion 6.1 +2.4 7.2 +1.9
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Table 22. Change of urinary 17-KS excretion of chlorobiphenyls (Kanechlor) poisoning patients
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Patents : Determined by
Date of . Dehydroepi- :
(Age, Androsterone Etiocholanolone Zimmermann
s8%) measurement androsterone reaction

(mg/24hrs.) (mg/24hrs.) (mg/24hrs.) (mg/24hrs.)

K. U. Oct. 1958 0.63 1.58 1.23 9.9

40. M May 1959 2.38 2.29 2.76 10.6

Y. M. Oct. 1958 0.99 1.44 1.08 6.0

34, F May 1959 1.62 1.62 0.81 8.3
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Clinical and Experimental Studies on the
Hyperglyceridemia Induced by Oral
Ingestion of Chlorinated Biphenyls

Haruo Uzawa, Yasuo Ito, Akimitsu NoTomi,
Sumiko Hori, Yasuko IKEURA
and Shibanosuke KaTsuki

Second Depariment of Internal Medicine (Director:
Prof. S. Katsuki), Faculty of Medicine, Kyushu
University, Fukuoka, Japan.

Serum triglyceride in clinically verified cases of chlorinated biphenyls poisoning
and post-heparin plasma lipoprotein lipase activity, lecithin-cholesterol acyltransferase
activity and oral fat loading test in several cases associated with typical dermatological
symptomes have been observed.

Serum triglyceride levels were higher than 300 mg/dl in 60 out of 396 subjects in-
vestigated before the end of 1969. Among the incidence of hyperglyceridemia (TG>
300 mg/dl) of the six decade groups (age 0-9, 10-19, 20-29, 30-39, 40-49, 50-), that of
the first decade group was the highest while that of the third decade group was the
lowest, The serum triglyceride levels of the members of a severely affected family have
been maintained high throughout the study.

Post-heparin plasma lipoprotein lipase activity was decreased in 4 of 5 female sub-
jects and within normal range in 5of 7 male subjects studied. The mechanism of the
hyperglyceridemia may be related to an observed decrease in postheparin lipolytic activi-
ty and impaired plasma triglyceride removal,

Serum lecithin-cholesterol acyltransferase was decreased in 6 subjects studied so far,

Oral administration of either 1 95 Kaneclor 400 olive oil by tube feeding or rabbit
chow (Oriental RC-5) containing Kaneclor 400 in 0.1 95 and olive oil in 5 ¢4, induced
marked hyperglyceridemia of endogenous origin in rabbits. The skin manifestations on
the inner side of ear and pads of the rabbits which survived the experiments were ana-
tomically and histologically very similar to those of human subjects.
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Gears) | o | @ | @ | s | o F S
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10~19 | 1.5120.3124.6{36.3)|17.4 69
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30~39 | 2.8|25.029.6|24.0|19.7 71
40~49 | 7 21 34.8 1 23.2 | 14 43
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>60 | 23 31 15.4 | 15.4 | 15.4 13

LT TG OREEES 300mg/dl & UicH
555 AEBEDH

Hid,

TSI Tl

R, JERNTIRSEENIEER, ERTERREER
ECHAER TG OBRRBITISONCEEY, MEAICH
T 5 ERBEPEY. SEARERICKIT 2 nE TG
OWFES» #BeTsE, Fig. 1 L3 ikabND

(%)
1001
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60
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20

0

<j0 10 20 30 40 50 6K
AGE (YEARS)

Fig. 4. ERBEEEOELIHD7H

X D I EESIL 52~107 TH 5. U UIERZR
HICEETOZVAEZ2 X 5OTB Y, BaKRER
CHENATWAE ST ol edd, REABLZ
100 mg/dl i TG 23>\ TH, LDLS57%2
BERNRIT Lo T HiT ik 300 mg/dl 7L $T MFF
TGP EETAAEEE &GN EEWAZLD L
E 3, 300mg/dl D EARESHEE Uz —20HE
Ths.

Fig. 2itA 6N 5 L S ICEEREIX 0FLITFT 18
/52 (359%), 10 745 17/89 (19 %), 20 1% 5/68 (7. 4
%), 30 (% 10/85 (11.8 %), 40 71X 6/58 (10.3 %),
50 F%2/28 (7.2 %) % L 0F 60 FELE2/16 (13.5 %)
G, FIOHBRE AN S0 F L B ~BBRALTA
3L, 0FUTTCHIDLD TEHRLEESHEEALN
20 FRTBCNVRETH . e Table 28k
U Fig. 4 DEREREEDF BT 2 &, BEE
3BI4ED SEHE 0T LT ik £FO K 1/5,
20 FRTI2/3THA.

20 7R ASIRD BEY B3 BERsHERTHS T
EVBEEEERTIPD TV AEREZLLONTND
P, X 57%mE TG LHEEEEOHICA LN
AN CEREERE SN TL VW EBES. TOW
FZDOMCREETIRZV» § L0 DREH»OEER
EREHHEmIN A . Fig. 3 TR &0 TG LEEE
L OMBEZ ATV AP, WEOHICHEBEN S 5 LidE
bhvsn. LU 2ERINCHT TAH % & EEED
& 5 SRS THRIZDOTH 5.

Fig. SRLBEREE4BO—KED TG » BE L
HETH L. HE%k, & SICEBEERZRLING
—HE—BLT AT RATVA L b5, B
OFME L Z 250mg/dl HIchitdrLHT, =&
5, &, #EHld A0 physical activity /g &—D
HANEBEORTICE DT, miE TG v RHE

GRADE OF CLINCAL STATUS
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DHER
FINBDEEALLNS. CORED3BFHEIZ N
KEBZHNFHC AR L, 2 OFFEROBIERT RIS -
e bick o THE I,
2) AR OB R R
Fig. 50 38FH (Y.M. JUKENEHEA 44 4
10 A 20 A AR, FH4E 12 A 4 HiBB) KO0 TRIER
BEsEe, RtpFa—v7 3 UEER, S0g GTT /2
EOBERTR I LE I, EREKET s HEL
LT PHLA, LCA B IO N4 -RBOAMTE (8
Fing—, REE kg M) lgm B8IPF/v—F) &
2IIEO. P IESEERE OREIC DV TIZER
PHEL T 5. Fig. 6 e85 4 —~BESRBORE? K
RUI.
FFA TG
MYl oo
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Fig. 6. HEFIOD/ ¥ 2 — A FRRERRAE

M. S. 17TM. ARHCARE UIZEEE 4 & DOREH
ThH5: NE2-ROFSHROME TG OF{LZEA
ZDREDBDTH B, MEMEIEIHIC intolerable
’s Fredrickson O I BVERRMAETIZ, #5% 8B
BEOBBRE TIHE FaA shv. Lo 26T
33~ 4 RFBRBICIHE T LI U 5~ S C R
EEEDL AT d E272DT, SR IgRE OIS EERIC
BERGEENHZ LEBLLNLO. B PHLA B
LT LCA Dii#EiZ#n#4 Table 3 8L r4 gl
#HINT3, 38F8 Y. M. Tit LCA DETHA
=% 4 fl

3) Post-heparin plasma lipoprotein lipase ac-
tivity (PHLA)

M TG L TIRIEEEZ M L H THBRITE
Fd9 % lipoprotein lipase ¥, capillary wall &
lining AT 2 &INTHH, BHEMAIIL K
RSB UG FELEL 20D, heparin O#EICE
DTHMACHEL, 9~103TREICEL, Z20%I1T
exponential |TyE5ET 5%, H W IERHALICKRN
ORBICIEE T 5 T RS (v N DJBIGHEZAD
Harzuowbhs56) 8L OPBYESRE (CH-Kane-
clor)i® S LD THEINTNADT, ZOHES
HERERITIL S CEBBREEEL .

Table 3 THIAE 13 HIDEGE %2 3 10 FlOREE & &
YICER U, B8 HIH 261, #& 5§l 4 filic PHLA
D 10 HEERE D mean-1 S.D. LT Thote.

PHLA OfEifsGEI: ARENEIC intolerable
72 BigimiE (Fredrickson O 1#) WHHE INT
WAL RS IRBEEE R R L, BRI TR
INi1z8% 5 Fredrickson O [EBEZZ LA
Bless Lizhs, ComEFITi PHLA @ 10 H#
0.03Chotz. wrETd 1# (S.0., 43 F5H mE
TG 164my/d) &b TEWERZZE L. DS
HHCRERSHNI E EEotr. IR RS
LS. WETRERER2KFAS LOVE
o ROV E L OBESYZ DIREIC O Z L DTS
W EBZ L.

92 Hazzard® 53 oral contraceptive i k %
BYY I 4 FiET PHLA OETF, A 21
VU RVOEREATEY, 2NZENMA» 56D TG
OB OIFIES L OCHF 5 OT GE AR & BUHICEER
CRTZBNTMBTGRIIPD TNE EBA TN A.
Lipoprotein lipase DSAEMEY READZRLHTH
Wi TG iy EAT S EELSNBHTRAL Frank?
i roTHEINTOA. LU PHLA »IERIC
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Table 3. JAEFIO~ ¢ VEERINE ) KER Y S —2FEHE

Post-heparin plasma lipoprotein lipase (FFA #Eq/min/ml)
Subject | Age | Sex - - 1 : .
! V. 5 min. 10 min. i 20 min. 30 min.
Control 720 | 0.004 | 01960048 | 0.201+0.058 | 0.127+0.048 | 0.102:0.042
Y.M 38 | M. () 0.086 0.172 e O
K. T 21 M. (=) 0.256
K.H 47 M. (= 0.202
H.H 43 M. (D) 0.172
K. H 14 M. - 0.190
A.T 52 F. (- 0.056
Y.K 42 E. (- 0.111
Y. M 34 E. () 0. 059
C. 1 20 | F. (= 0.163
K.H 36 M. (—) 0.117
S.0 43 M. (=) 0.011
C.K 29 F. (—) 0. 068
M. S 17 M. (—) 0.208
#H#&%, lipoprotein lipase activity % g A& w187,

HSDNTDNTIE, WEITRERN TR DT, ORI
B THYEBRTRAEFPTH 5.

4) Lecithin-cholesterol acyliransferase
(1LCA)

LCA @i sd>T, HISE Lecithin @ g4z
DigEEE 2> 2L 25 v —W{T esterify T AREET b
b, ZOEBEFEINTNS. FTEYW IIXRID
TR & ERROTET R 2IT20, EREGe b 114]
DIHE 57 %, PR, BIIRE(ER L O HRIERE
BETETENZN 35, 396X 038 % &0 5 FigfE

@® MALE Q FEMALE
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Fig. 7. WHEOMBE DL XF 0 — xR Fvikke

BE S Off-oto s BENL PHLA OEINTZE
FU#EETH oI, FHEIT 59.4 % THED
BEIZIFRACTH2. 2RISR UHESTIET L
Tz (p<0.02) (Fig. 733k ¢r Table 4).

HIECIZEE O EEEE TRIBIUEN EEA S
NBBZALNTB ST, BIRL MR BRG]

Table 4. WEFIOMBE IV ZATFa— « T AT

AL

Subject| Age |Sex| A B '! Q‘l%{)‘%
K. E. 19 F 28 7 75

O Y.T. 19 F 27 7 73
g C.H. | 19 |F| 2 10 65
HIY.A. 19 F 56 25 53
% H.M. 19 F 40 17 58
“lT.y.| 19 |F| 30 | 18 40
M. M. 19 F 25 12 52
imean:59.4

Y.M. 38 | M.| 58 30 48

53 36 32

o | M. S. 17 M.l 37 18 51
(% S.0. 43 M| 50 32 36
E C.K.| 29 |F| 5 | 25 50
K.T. 22 | M| 35 23 33
mean=41.7
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PREBETA

BETA

ORIGIN

RABBIT No. 8 No. 7
Fig. 8. &laMERMFD ) #EHEIKIE

(38 FE) TR EETTR LEE N B 6N,
SEOFEBFO COL 5 oG O&L 2 L
T3 O E 3DISBOTFFICE LI,

2. BYIEER

B DrEl, RRIC1BH A7 n—1-400- 2
Y — 7% 10 HABEH{AE kg 3 ) 2ml BORST
e, WLHARPE -2 ET2EHLE ) IAN
MERHCT. MEDY ¥EHBKKEBE Fig. 8
@ k 5z Hyperprebetalipoproteinemia T &Y,
Folch @I > THELIZRED EEs v~
25 ACHBUIZIBENTG Th 5 L EDHERINIT
(Fig. 9).

F 12 17E T G OO DB, v ) — T HH
FTALOTE O EWRLUIZ DT, ZOBFILU
TRESTCHE kg Mh2ml Q1¥HATv—
-400 U — DA R BOHET A EER (T/507C
23, IWESRIAEBE TRBFET L, COEBRIEKL
iz,
AL E N OBEFIGEN DT ABINT, &
Y v 2 OVREREEEE RC-5iC 5 %ict Y — 7,
0.1 %iT % 7 v —1-400 % G0 U T EERER 2 re i
LT (F ) = aovBgsRath t B, L% ad
lib 5 LIz,

Fig. 10 KRAT L 1% 4 7 v —v-400 - F U
— T TREBIE S BEL OBEICs Loz, ER
WECIZ 1D R 7 v — VIBIE R L 35
DIfEnsac s, BRAY - JTHORDDINT
L, BN RC-5 EWanNg 2D ENTEEZ—
Rl dHoT, METGOLEREA Y — 7
EREIROIRERI E TR0, 20— 7 13l
FEAEEALABALNIZ. THLLMETGO

TG

i FFA

FC

ORIGIN

PE: EE: AcA=90:10: 1
Rabbit No. 2 11/26/68
Serum TG 1680mg/dl
Serum TC 368mg/dl

Fig. 9. & faifma R & iaE O #
Bra<t 77 a

@& —® (n=3)
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900
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7004
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(4] H (¢
o Q (@)
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Fig. 10. xR oM TG OHER

FREH A7 0 —-400 O BERI T2 D0
X5 THY, ZOREORMIHB SRR LN
E5ThHs.

REBECDE S EREE RS Z3H, A e
—v-400 - F ) — 7% 10 Qs E L2 I p
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Fig. 11. #1370~ 400 B 5SHRICHA L
HAREDOEE

Fig. 12. J1% 7 a--n 400 ESFREADEI
(Fig. 11 A/ OITHEELD

Fig, 13.

UTRIBF R EANE (Fig. L7 12) 8O
JERCREL, —HoEERC ol BN OME
B Cid e b DR E OGN B L ALER,
AEHE TR INIBAOE, AEEORBR, M
faEEe ExAabnte (Fig. 13).

FF OB TEHBFOI R TR NEOR BT IER TR
RSN TN, MROED b ERICE S kL DB
HEHBIRIEL, LD TERDEDEEZD A L.

S OFEIX T TICHE SN TS O
C—FHLU TS, BEHF 20 —1-400 -« F Y — T
BOBRSFHEOMBTGOLER LIZUD E, EFADHE
DI REERICI T 2 FFOEE O HTAERIEL, FHRLY 2
WELTNA.

HTRhBETGR I ERDALNILWERIT, 3T
WCHERERF SRR EHNIC (LT S B H Ty 2D

A& n—VEERRENOMESE (H-E i)

SERRIEREEN SN T AHDZN & K3ED s
D, METGOEMMGERSRETY, FOIREM
TS E D B0, FOISBEBRTR DA
T3, BTG DL > REFHORRIE2»DT,
METGOHEOKEIR, FTOTGOEINEEE &
bic, MBTGOMmMAH» 5D removal O 3
REFTNETHE. NGO TNIRERERTDH
b, ZORBEEROBSITHE LI,

#® b

1) MEFE A LI 44 oK TICBER LI 396
PlOMmBTGOERMER2HEI L. IETGORE
Hit% 300mg/dl DLEE UTHELUIHE, 1072
TTISFOERCE Y 54 FMELALh, 20
FTRTIFTABLEETHDI. U URBEEER
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Iz

2) REEERE 4 EO—FET, H2EbIDT
METGOMB2EE U AT, BERSETER
& 5N T, SHROBMMBBEEEL SN,

3) JEERNT oW T post-heparin plasma lipo-
protein lipase activity (PHLA) %X ¢ lecithin-
cholesterol acyltransferase activity (LCA) 73 &
#F7ieotz. PHLA 3LMFICET % 3 D% L,
LCA 3 ETFOHAMSS LI,

4) 1% %32 0—1-400 - % Y — FIHEOEES
X 01EHR I 0—WERAA Y = &0 RC-5 FH
IR (5%ich ) — TH%EEE) BEOKRILESIT
AT, WININ2ERTEY Y 54 NiE
PRCUSBI. RRITE N OREERICEDI Uz RE
FiRPEANB L O ERRICEL.

5) BYY T4 FIEED BRI 3 j5FEg~ ©
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A
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Electrophysiological and Histological Studies
of Experimental Chlorobiphenyls Poisoning

Michiko Ocawa

Department of Neurology, Neurological Institute
(Director ; Prof. Y. Kuroiwa), Faculty of
Medicine, Kyushu University

The purpose of this paper is to investigate the effect of chlorobiphenyls on peri-
pheral nerve of the rat electrophysiologically and histologically,

Marked or moderate impaired motor function, decreased motor conduction velocity
and early feature of segmental demyelination and loss of large nerve fibers were noted.
From these findings it can be said that chlorobiphenyls cause neuopathy on rats,

Some causative factors of neuropathy were discussed.

& L ® ([

HEAD 43 bl E Oy 7 = = — b Higg)
KT AINFTOMETR, By 72 =—v (&
RO o—ov) OFRE - I« 2 OMEERS~OFELE
WRELNTBY, MRRICETAREL LTI, &
HOWKE ABRBEEOATEBMCCNEERLUIZE
DA LRI,

BELEL»IBEORRAEARK L VIEBPRA A
MBENCE LD, BEORRS LU EEREEHEE
BRIEL, HREBICHIE DET2EDIZOK, BED
ETREETZOCEDLIZ 7 a—VAEIKBNT
B, BEUTRESEDPEINE = —aF - %K
T DEHRLI.

AREOBEMR, Bty 72 2—VBFIKL 5= o
— v NF — DFAEICONWTBEAETHEMNL 5 OO
MRS 2 INA, R 70— 400 DR RANDEEE
BRI »DORBZELI ETHEDTH 5.

2 B ¥ &

1. BRSSO h 2 7 v — 5
BRLE LT R 150~200 8 (4% 8§ ~1058) O

Wistar REET » + 100 PL% FLe.

BF T w—ov 400 OREEIX 1 H 0.3~0.5ml/kg
HEROEE & U, RO 3BT,

ABEI40PE (520, 200 % a—i 0.5ml/
kg

B#E:40P% (320, ¢ 20) ”
kg

CEE:2000 (3 10, § 10) IERRRR

CHODH L 14Lid, MUBOITAR, BRHEE
URBETCTHBELLN2EEMREE LIz, 35kC
BO5 56 Lk, ALMCRESRERHIRL, ds
HEAHLNIGBERFOSOBED S O & HEE (30~40
%) DBENERBLSE, (NEREBEEHLLTY
D 1-oiEimat.

BETTRE EHET 3 7 a -0 —ER% W5
U, ZORITIAF» 7HOO%ZST TN RS
v FOOOHEIFEAL, 2B2HEICEAUAR S
, REHRS S ONCGEIEROBIE R L.

2. BEATRENHIL T

HA Y~ NVEEHRBIORET LKA, BiifsE
B (B 80 IL), ERENEE (1415 kL orRREEsy
GF6 IE) o &, LEMRD BAEEWREERE

0.3 ml/



PES v PD=a—nsF —~ 75

(PR MCV 89D 2HIELI.

BE®:EEIY, pentobarbital 30mg/kg % R 7
HU, mOIFROHEL T2 & Ebh 3 30 2480 MCV
BEERCSRD T - F VR R EILI.

A E: Kaesen and Lambert (1962) OF5E:
T, ZOFME Fullerton (1966) O#A i1z,
MCV OFE#EFEEIE, A, B, CBLhY2hsFh
DRIEZFERL, #EF 100 P> 33k 7.

3. MBEREE L%

MCV DET2RDIRERD 00Ls, EREL
h 3P, REEER 6 VLICOWT MRS LR A
T2, MBFEIRFICH G MR, SRR b g
RSB TRED b DI EB DR BHETH 5.

Yuhi3 195548, Thomas OBELIZA A T v A Y
o F Tz, 4813 Sherwin OBIT L izaso72.

HEMTEIF 13 SEREERSE T C mannual IC& B
B—ATOIL, MBOBLRPEELIL. ANTH
uEUITERO—% ¥ T F a5, B e 10 »
DE I OB 2ER LIz, Cher )2y by
TFHEAL, BEMEETICEERIT X 3000 KD
HEMMOER2EEL, X NI ARERLE.

IEREENTOEDDNS & £ 28E 512D, 3
ORI &% 3000 2328 A, b O¥EY
DFEERD, ChEEE CIR) &L, mBEoRE
EHEILTC.

B i

1. fEREE

HE 7 v — v OEEERSICE Y 18BN THELL
7Th DI, ARTIS8E], BRETCISEHTHOI:.
FErfERE, EEDHITL 47 Birh 37 B (18 %) 1T
Ao, BHRE L BICERRERL ot il
E2BHIZITERBCHT, #2 O HEHBRIT
5508 b5, HEREHOM, Bk, TH, BOE
Baleash, $EEL®RO. TEEUTE,
TEVSFEARER U2 b DMLY btz &4
hR 7o VERSERRARKL H WG 2 2
D, TV OHTERNZADTIZEAL HEHE LIS
RELeh, BRESESHITHT L2 hEBFMITEL LA
DNIZY, OADAEHEL IS EDRERRZELT.. 4
PRIFESLICBE L T 3 REETER 2/ S ¥ AICEARIC
®Y, SFEEIREEE D, MENCE LT
{7zoiz, COE@mEBEL H ABOKICERIRA S
T, 74 7 v —VvHRERE & ORNCHEBEBIED & 5 iz,
AT, HEHERBERL DATRRSIRT D

BT eflICEAENERHO 12 UTFIET L. ¢
NEFITUTHRERLVRED 5, A BT 0.4~40
% (H518.9%) OB RRUI.. 1 HIEEN
U T0s, CRUTIRESIE (FROK3 /)
A LT,

BETIIAD O 1EBISEMOEmZR UL, 2
HEBL VIETURY, ABELABEE LDz, ULk
U, BETUESECRAEEMFIX6HIH D, chdic
HESER Y. BB THITZ2EIChTRE
FRDIZHS, BKZRDIZE ODIdshoiz.

Z O, FEIRS TFRULS VDS IEE R 109 b s
17/40 5] (40 %) WA HNTz. $124 AL hEHEZ
MR %2 KT USRS B MR Ic /s> s D 1 Bl L, BRER
BB 2RO 10BHo1z. 4P0id, 1 HAEL
YE, BS EWNERD b /NETEA DR GRS ERDS
EUT (K1).

B 1 Ax7a—rvgELHRBRICAELNIEG
BB RS

2. ERAEEENR

EEE#HS » b 100 7LD MCV i 35.7m/sec 55
66 m/sec 1zdH b, i3 44.82 m/sec CIEAEFE 6. 77
Tholz.

CNEH 27 a— VG ONTH A &, ARE22
T, BHEf 24 UOFREBR2ORT &L, WiEEE
1HEBL Y MCVIZETL, 35128, 3EEEE
G HITHE, WA ER R LS. B 1LABOES
i, ROWEET, 28, 3MAEBET AT ONTE
OHEIIFECL R A BN D Y, DEIC—R{ELR
RBESD D DEPLPYWEEDZRT & DhidboIC.

FNFNIOSEM MCV 2203 00 §ifE & ik
L, HiHEICET 5% MCV OIRPERLEHET S &,
ABETIH 40120 E, BEAEY 0 BLLOBDEK
ZeRUTz. ZOWEIZ 30~40 B DRID2ATZE DS
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KX hBEHELTHS. KM3BHET v +3
FOEHMEERD L X M I AR TERD
CARNTTAEHELIZEDTHA. LT
TR S PICREREDRS A L.
B—MRRED ERO /& MCV &
OEREAD &, FLIWRT L 51T, MCV
DEHIIET LT % DIZ2BliT K EEHED
WA LN, MCV MHERITETL
12b DI, HEORNLIZEDE, %

Vor 1 2 3 4

B2 Axszo—nhES Y OEBHREERE

Z£: AB, i: BEL it MCV (m/sec), #i#i: 8

B, 40~49 % 6 i, 50~59 9% TH), 60 %LU L 26T
HAb. ZUTZEDOFLRAERZ, 40.65HBTHDIz.

CHICRUBEETIE, 10~19 % DEDEREAHIZH O
451, 20~29 % 5§, 30~39 % 741, 40~49% 741,
50~59 % 21T, 60 %LLED HAPEEALDIZED
3. ZOVBEESERIL23.18 B TH DI,

iy, WRRIRELSHE L IT ON TMIE OIRIEDS
WL, BICHETREE SO D b A, TIEE

LEREmEZRALI.

DT MCV EEBHET & O BfRIE, B0
7o DI, 16.6 m/sec, 17.0m/sec, 20.0 m/sec
LEIICEMETH B, ZOMO L ORLT L BT
BRITH B L VAT, 4B EAEFL TS,
MCV p35 1D 2P EREAZRUIZE D)
»HAH. Bi¥E2HE, 3EICHL 1y AEGEE 2

EhiEULic. BEERLE MCV &OEI—EDES
RiIZAH SN0tz BB EEERO MCV 1,

EEEEORICEBEZZED LI,
3. TR
FREEFOMIFETR TIIBB ORI ERSED 611,
EHCH U RBREER DI OERD S AT, Th
HIERMSRHERO R N T A RERT AT &

et ¥ 2 €3

L e as B v an n

B3 v ABHEREEROER} 7T A
(fREmy 340D
K prsu—mthET o b, S EEI v b

2 4L 6 8 10

BN DEWDH Y, #IT MCV O
ETHORICIEH S ERDOREN2AIZE
DI h>olz.

£ L FREOHRERA/NORE & BB MR REE

& DR

(L B B O b
(m/sec) . ' + ‘ 4 H
10~19 o | 0o | 1 4
20~29 4 14 4
30~39 4 1 | 5 0
40~ 1 0 ‘ 0 0
IR THENTTRC A& H N T iR D% ki, Ran-

vier FEEITHE DL, Ranvier #EEifiAkoM, B
R =) UER L, COITRONEE 2T 5T
RAHHNTH, MEROESEEVPRIINTNE 50D
Aoz,

MCV & 229 D HBBHREDBERIZER2 DL
17, MCV %3 10~19m/sec D3 DiE, SFNTEIR]2
L%z L, MCV 20~29 m/sec D3 DiZiaEH
& EEDOE L%, MCV 30m/sec UL kD% DIl
BMEBOES DL, BEOEEICAS S DX 14l
DA THDIZ.

REREEECT O TR SFICIEEE & O
ERENE EZERR DS,

FC L MEBECIE, 5 BlSTERRRENEBZE 28D

® 2. MERSMEREA L ORE & ST R RS

EEoEfKR
(et WO o £ i
(m/sec) B [ + ’ + \ n
10~19 0 0 0 5
20~29 1 1 5 8
30~39 2 1 5 1
40~ 0 0 0 0
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oTods, 1FOARELH S HIBOARGR 2D
b OidHolz.

BEH LUER

CDEBROF— 4 —~RBNTEERDCELILS.
FERODXEI2 S Dk, BB, 2, BEOHR, HBHK
T, BEANE, RERD, FETHO. IERERES
v MBI A MCV i3, 35.7m/sec » 5 66 m/sec
TSEIE 44.82 m/sec, EHREZE 6.77 Thoi:.

REBEETO MCV i3, 27 o— VESHIE1HE
HMELDIETLRUYD, 28, 3HEBBOERZ
AU, ABWROMBFENE LI HRRMED, Ran-
vier FEEHIFED ZEkalk, Ranvier FEHIHIAD I,
R =Y U3EEIRL, UOTRNERZET 25
s 5T, 753 MCV REEOHERZIIRT
, —REORESHTHEST 4729 in vitro OFF
HRHERT AN (RE) 520, FEBRR BT
13, BRI LE BRgE LTI, HAT in vivo
L, BEOHE R C &ITERLI.

%72 Fullerton ixEVEy MO MCV i3, X
B TCIHESHESORI N ERBELTNA. U
o T hhvbhidgE, RSy rOa%2 ERL
7. IFES 5 RO MCV it 35.7m/sec 5 66m/
sec, ¥ 44.82 msec TH-olzhs, WHHEEOMEIZ,
215 35m/sec LITT, L »IEEZRLUIZ. B
BEERMICA & NIt T, Segmental dem-
yelination Q¥R & &£ 4 3. LI LOEKRE, BK4
BRI, SBIRLD, #x7e—-VB2REUR
Sy MTBNT =2 — 0 SF—WRELTTEALT LT
EDHES .

WATLNS DFIROEEDRFRICONWTA S L,
9" MCV DET & MBS R & OBfRIE, i
F TR HE LN THIZ MCV OET U HigEOEE
BRI, 1) MEEREO BEROM/N (Hursh),
2) O (F5), 3) Ranvier FfIOIEK
Quxley) Ths. 5 ULITHBOENDOATIZEL
BHERD B2z Uiz Dty MCV OETIZAL
T 5 (Behar)., —RICHEBENEL & & 1
MCV RETT 5 E0bRTWVnAD, #i MCV O
DEPRBILTTNTHBLL S ET2DREETDH
5 EDHS HY (McDonald), HFDET A MCV
DIET & RN & DRNIC—ED REFIZIS 0.
CEEOEBI EEFTRE MCV SO BR%ZAB L,
MCV O#IET U b DI, MEEEnzshs
TH272h, Kl MCV BSHRSEIE T UL 5 i

EZREMIEBED 3 VIS BADLNE»OIzED )
BN, LOT EREE L NVTEEL S AN
BRI LT MCV 28 [ER9 AT8EM S EEXHh
b, COEEREARETS LELIEBEEINTED
(NFH5), HEAZOHIICS BIRER L, {5 Mg
NI E2H 30 OB MREEERE (SCV) D&
TRAIZEOMHOT (BED). Mayer d #ERKBED
BETRBEDC & ZabTi 5.

DUTEMC 2 b NV IZ BRI T, AL S NIZ R
PR ERABET » MNTBOWT L ERERDHRL, C&ic
1 PHBERALNI T » FOREEHEIIARALNS
BEEEE LTI FRR TS A 5 . Bid hairless mouse
PRVTERL, MESEERABEOEREE 2D
ERFEUTVA. 2 OMERETORR, BROHE
FY hRx - VipE L UTEESTLNTNS.
F 7 MEAE T SR IN T ABIERD 2 3 0,
paresthesia Thbh, BEESRXIFx 7o —-v3FEEL
TRERREMERE SN DY, FEZ2ELICE DIZENE
WEU. B TRERMEROBEDTERZYET 2
CERREET S 505, EEIEREMLR S MitE 3 h
TWAHL &S, AREMED EINTAHRERIRE
Abhb.

UEbEDT EL Sy MEBWTIE, #1170 —ViER
LD TREMREEDFET 5 LIXHETH S,
U LIRS 3 AYEHR IR TH b, Mok
OB HS RS OTHAHRERE H 2. &
EEICE ATy Mid TR [TFEZEDTC.
I ADIFERBEINCISNT, BRMICIESENORER
BETH A MCV OIETHD 5 EHELTNAE. &
FEBRTE I v MNFOEBIBERRTZOTWLNWDTE
DOEEOBEITIHTH 555, ADMERZEDIFHE
REEEITE L, — R OREDOIEE TG
PEEELRHT S L L IFH A

DUCHEBEE L OB TH 555, AFEFIRICL ST
REEEDBE S 22U 5 » FTIX, MCVY, #
BAERR E B ICBL BT X2z, FHbidE 43
v Bs RERLDT, EBHICAEBICASNIER
BOLEL2ATWVA. {0 TE 5 AEFIR TS0
6 pDOEFEEEITS TR, TRV HRERE I
WTA2DTHAHAH, AR Zae—VREDI v LA
BNTIZBNE S, TI0h b REREPHREROZEL
R R PRL TV A EHEM IS E HE S .

Dayan

#® e
e 7 2 =—ov (I 2D a—iv) OFRBEEHEICK
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JIFTHEBLALLEHNT, 7y MNTHZ 7o —v o2
HU, —RAEROHE, MBEOBSEESYNL LT
HBFRRBE 207,

HES v MOEBEREIE T, SABMEOBHMRE
EHE DT, HEBFNIT Segmental demyelina-
tion O FHRBREZAONBFRE, KEBEHEHED
EEDZFED SN, HAT7n—idTy itz —as8
F—2EU IRB ERBELITLI.

DUVWTEEREN) & AR EE DRER 2L, R
R 25 THRFICHDNWTETFOERRTEDIZ.

HMEEHC-BREEAMER, ROC0KABITS
DOl FEZE L, KAMBETEEL, AHARELICE
#HY 3B,

s it
D BEE: HRIGERRE T 5 RRMEEE
O, WEHESE 60, 53-70, 1969,

2) Behar, A., Rachmilewitz, E., MimofT, R.
and Denman, H.: Experimental nitrofurantoin
polyneuropathy in rats. Arch. Neurol, 13: 160-
163, 1965.

3) Dayan, A. D., Williams, R.: Demyeli-
nating peripheral neuropathy and liver disease.
Lancet 15: 133-134, 1967.

4) Fullerton, P. M. : Chronic peripheral
neuropathy produced by lead poisoning in guinea
pigs. J. Neuropath. Exp. Neurol. 25: 214-236,
966.

E T

5) Hursh, J. B.: Conduction velocity and
diameter of nerve fibers. Am. J. Physiol. 127:
131-138, 1939.

6) Juxley, A.F., and Stampeli, B.: Evidence
for saltatory conduction in peripheral myelinat-
ed nerve fibers. J. physiol. 108: 315-339, 1949,

7) Kaeser, H. E. and Lambert, E. H.: Nerve
function studies in experimental polyneuritis.
EEG Clin. Neurophysiol. 22: 29-35, 1962.

8) REHAR, NHHZ, ZHER: WERH
WY AR ENIE R, BRAEREG0 : 462-463, 1969.

9) Mayer, R, F.: Nerve conduction studies
in man. Neurology 13: 1021-1030, 1963.

10) McDonald, W. 1.: The effects of experi-
mental demyelination on conduction in peri-
pheral nerve. A. Histological and electrophy-
siological study. Brain 86: 501-523, 1963,

1) ZHE, kiR MERERE KX % iR
BH LY Py Y RZIEOERNHE (£, 210
Bl BAMREESES 1969, S H, BHE.

12) FHHZ, KHEAM, BAEFAR, (LOMRE:
== TN F OB B PR OME R & £
ORI, IR 210 233-237, 1969.

13) Sherwin, A. L.: Chronic allergic neuro-
pathy in the rabbit. Arch, Neurol. 15: 289-293,
1966.

14 BRWEF: A2 7 0—K ahlPHE OF

BRI, B S8 M H AR A ihsy 1969, 4
A, f&E.

15) Thomas, P. K.: Growth changes in the
myelinsheath of peripheral nerve fiber in fishes.
Proc. roy. Soc. B. 143: 380-391, 1955.
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Chlorobiphenyls 1 3 S v P H B ST O
Angiotensin XU HEMBREICHT HRFE

TNRFREREHELE

& "’ M

Bem ®

Sensitivity of Isolated Intestine and Colon to
Angiotensin, Acetylcholine and Adrenaline
in Chlorobiphenyls-Intoxicated Rats

Toshie Koca and Kiyoshi TANAKA
Department of Pharmacology, Faculty of Medicine, Kyushu University

The reactivity of isolated descending colon to angiotensin, acetylcholine and adre-
naline, and the sensitivity of isolated duodenum and jejunum to acetylcholine and adre-
naline were compared between chlorobiphenyls-intoxicated and contol rats, No statisti-
cally significant difference of sensitivity was noted in these two groups, although high-
ly sensitive reactions to autonomic drugs were occaisionally observed in the intoxicated

rats,

HEEBHE OF A OHNITIE, AFCNE, B, BH,
B, THRZEOHEBERPHEYESS (RE). ULr
VLMK OBECTHEBE2HA 2 HLCOVWTE, v
v URER UTT B ERENERIZED Dotz
S (HERAAMSE1969E9 H). ¢inice
5 IESRE O AR RICEERREN L DTN 3
TREMASZ A 6 5.

—75, chlorobiphenyls »SfFiED BEHL % §illl
BT EIZERTH 55 (BHSL, /MAS), phe-
nobarbital, DDT 7z & OFEEYEH CHMELIZE
ey hO¥ESDI, angiotensin & tyramine (T3
UTHIG2Z ZUSEINTAE WS HEN H5 (Gas-
con and Brodeur). %2 T bhbhik chlorobi-
phenyls OBRFE%Z BT ICAITETHREL
129y PCBWT, ZOBEEMAD angiotensin,
acetylcholine 33k 7 adrenaline T3 5 @S
BEILEIDRBT AL LRI

E R F &

EREY

Wistar King A R7 v b% M O B2 FEHL
o, KBOEBuc#ES127 v MIKEN 170~3658,

INBOEETIE 190~2658 DEFITH DIz,
FRELE

chlorobiphenyls WX, HHx7uo—400%7
7 d A TRAU T KEBERORAGAICE 2T
BIRIZ, Hxru—nELT 0.2g/kg 3 HEH
SRR L, ERESOZFAFIIERE L BITHET.
Hxru—n02g/ke 6 HEGHEHAL Db, &
120.1g/kg 3 HEDHIE 225, Thbidvdhd
BHEHERSRP BT AN RTHHDT UM
5), FIVER MBS, BB U TRk,

BERH

Ty bR —-F TR FEEL, SHERS 5 IE M,
LW, THOSBEIM»5# 1ecm ORI HE
Hiclem $o3F % 5. +EBIZEHMMAROT
5mm OFid» S TFHIClem, BERZIMHEIHIT
2cm TOFH5 lem, ZNFNEAROESEL
TIRIFERICH>T HET . 2hoBR I —HE
Tyrode WRICETEL, 304y~ 5RO fHic EER T
Ui,

1B EE

Magnus D HEE» vy, HEEEE L em/00F €
757 4 4 THER BT 5. BR 2 AN SXKE
FiZ8ml OFE R Y B, Tyrode 2 AN 38°C KK
BoTEERIIRICHESD ., N—~UVDEE 7.4 D—
FEIBD, BT PHEN—~vO HEGITE 500
mg & L.
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KD

[FHEZEY angiotensin] (Hypertensin Ciba),
#H{t acetylcholine #5J:¢f tHfE epirenamine &K
(&) T, wihd Tyrode MTHRL, HEED
% 0.08ml » Ko T Rbic ¥ 0.08ml 2 HEAT
%, BHOBEIIREENORKRE (g/ml) TX
R A, BEEEIE38°C @ Tyrode RT3 ~5 EIREL
iz,

BREEDHE

BEOMmEHmOE S (mm) TEDLL, EHE
LiEEEsE (S.E.) 2XBHEHEHTRD, BE
ek by P EPEHELI. p<0.05 DHEEREREL
AHI2T.

x B K &

1. WMHETFEEEBO angiotensin ehf3 2 B

(1) ZEREER

angiotensin (ELF Agt &WEED) 37 v MREBIC
U TS IAEIERD D b, Agt DEFEHBRIER
BEREINTWS. 20 HFE% AU 72 Regoli and
Vane 0k A&, SHIEI BT BFEE, T
g, BEHFOZERABETHD, K 10-° CTHHkE
HLENS, FIZEEWG 37°C, HEIK 13 Krebs
BWEBE LTS,

PO T DFEZBEL, RO 5 ZFHERICH
BUTHREFERRELR.

a) Bk 52 COERTIE S 25 TOHE
Biotzy, AU THEBTH2TE, WKk >T
BB WAV RE SN, TFNCEWT
WL, B2, B3IBRETHE, Agt ITHTHK
BOEXE, H1, E28EUTEIBELOD,
o, HEIPATLL SWTELIBEPOIILNTE. &
CCEE 3 EOBR 2L, &b SBUIRIN 2R
BROBEERET A iUz,

b) REMFEAKREE FE-BRIC Agt 2 AL
feh&, ROELUTCE2HOGHE2T 5L, £1H
ENEEDE S EMH ot —RIKE2, $3EE
HELHL YENC EBBDS, ZORSHTKRE TN
ILBHLE DB, 2L T Agt I AUFED H
EELUTE, 3HOYEHEZE AT EiTLIL.

c) PHEE O FEMIUED & S IIEHRORE
H%2 & AOTIEBORMUREZTH 5. WFHEEH
PRLTWS E XL, B REWEOEMEIERE
OfEREO>TINEEET . Agt J[EEINICIETRE
EE R BETAEEY, FOREO FR HEEHET

5. ETINGEEES OO b ER 2T 25, 3
SR ERE S UCEHRILI:.

d) zDfbdg: Tyrode D DI Krebs &
PROWTHICN, HEOIUT Agt 1THd 2REIC
NIt 1B 26°C W TAIIH,
ZOHELEL, #2, BI3IBHOBRZHOEIER
EUTEDIZ. 2T AERIC I 38°C @ Tyrode
WP,

(2) BER

XET b 4FIERES v M THIKBNT, Agt
1070 K& 5 FITRBONHESZ, KEWVWIHPLHER
FBEETDER DI, FTAFERE 14
2R 1ITEBT 5.

HEBEBRTRUIZLSIC, 3BATHRIEEAS &
WHZMDADIIHER EDIZ LD 5T, KIGD
BRI ICHEMOBEED SO T, MEOVSEOMICE
HOD3ER HWYlholz. 3785 chlorobiphenyls
FEI LT, Agt iIKid 282325 h BT
AL EHEERET & x0Tz,

2. BHTTEE O acetylcholine 1T {4 % 552
a8

#& 1, angiotensin 107° i< & 3 TITHEBEDIEE

(mm)

#l xR doE B
1 43 43
2 41 32
3 38 28
4 30 25
5 25 23
6 23 20
7 20 19
8 17 17
9 16 15
10 15 14
11 8 13
12 7 11
13 6 10
14 3 8
15
16 7
17 7

B % 14 17
SEfE+S. E. 20.9+4.1 17.6+2.4
t 0.7159
P 0.4<P<0.5
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1 2 3
BMMMW
1 2 3
C/W
1 2 3

1. TEEoO angiotension 1072 {Tygd 3 Rk

D,AWWk[,MWW(JWM%
1 2 3

Eﬂ_L‘_LJ
1 2 3

F/LMW{
1 2 3

A, B, C: s, D, E F: pxsu—nhER, A D: ®1ES, B E: §F2EF, C,F: &
38k, 1,2, 3: 1HIE, 2[E, 3HE (BREOMTHES

1 2 3 1 2 3

1 2

B 2. TAkEo acetylcholine 10-7iCsd4 3 B

MEHENL AL (SRR, ARLSHERD.
ACh Q@i F 0oa4fislc, F-1: 107, F-2: 108, F-3: 10-°

MOEFREML X i, FIHEZTHHH1, B
2, B3D3BFEL, acetylcholine (LR ACh
LHEEED 1077 2 1~ 3 EISAL T, &b SMsBA I
B AEHEREZMmTERDT &, K2 OFRES
To. RERH 2R 2 T 5.

Ko AL DI, WK, HEEES 8 GO
BRLIZ 0T, MEOBICERDOER SOz, U
USSR ORICERICENRIGERUIZ 1B S
Tzl (M2F), HEARMETS. FRRKEZL
MohERT, 10° ACh ik b 70mm, 107 T

31mm & EERBNREZRUIZE O oIz,

3. BB S LT 2ED acetylcholine &
HRECTY 532

COERITBNTR, BRI EBEDOR 1B
FRERL, 1/2 1077, 10-3,1/2 10-3, 10-° D4 B
BED ACh 2BV G5 IERIGHLZ. FROEIK
X, SLAAFKDSHEERITLY. NEYmmTE
DU, WHEEEPERE 2HRUIL.

+EBRAESTILOT v NTHELIZ. 0B
BT  EBEOESE & BEAENNREL VKR
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HWE R - Hd

& 2. acetylcholine 1077 1C & 2 Tk DU

¥REE (mm)

i st R OB hoE B

1 47 78

2 45 56

3 40 45

4 39 30

5 38 26

6 19 25

7 12 25

8 8 0

Bl 8 8

TS, E. 31.0+5.5 35.6+8.4

t 0.47

P 0.5<P

[

B0, EREOTDIEBEVH DT (£3).

FRBICEBOERTYE 6 ~TILDS v NTHET %
L, RTHEROLGVEGHRENTINE S, &K
K5 BETIIHEBER S otz 10 BOERETIE
ERRTRED otz (F4). T b O RENEH
23 TRT.

2RZBD ACh Itk AP0HEE 10mm Ll k% &G
Bk s U, BB 3 RIGEBHR2RD, i
5 50 BEHER RIBER BHT 2 LES5 ORERE
Tz, TR REROTBHBICRIGT 2 B
5 hhibih s,

4. &, +=EBs L vEBO adrenaline 3
g AR

Wi, TEBBICEBO Agt 721k ACh i
& BIED B BN E T, adrenaline (BT

# 3, acetylcholine REEEIC L 5T+ 0iEE (mm)

" 1/2 10-7 108 1/2 10~ 10-°
i
SRE thesst | oRE chER | WE | hEE | WRE | hEE
1 16 27 12 19 7 17 4
2 15 26 9 16 5 10 3 7
3 10 8 10 2 3 3 0 1
4 7 9 0 0 0 0 0 0
5 5 6 2 3 2 4 0 2
6 3 6 2 3 2 3 0 0
7 3 1 0 1 0 0 0 0
¥ *% 7 7 7 7 7 7 7 6
SEEEES. B [18.4+£2.1111.943.9] 5.041.9 | 6.3+2.9 | 2.7+1.0 | 5.3+2.3 | 1.0+0.7 | 1.7+1.1
t 0.795 0. 369 1.031 0.561
P 0.4<P<0.5 0.5<P 0.3<P<0.4 0.5<P
& 4. acetylcholine £FEREIC & 2 2B NHFE (mm)
. 1/2 107 10-8 1/2 10-8 10-°
]
S FREE iR | REEE hEE | XEE hERE | NHEE | DER
1 29 40 15 20 7 7 1 3
2 29 35 10 31 10 17 1 17
3 27 31 24 14 24 2 17 3
4 23 28 3 22 0 12 0 4
5 22 25 9 17 4 10 2 3
6 16 18 12 12 7 7 2 1
7 10 1 3 1
B % 7 6 7 6 7 6 7 6
FEigiE+S. BE. | 22.342.7 29.543.2 10.6+2.9 19.3+2.8 7.943.0 | 9.2+2.1 | 3.4+2.3 | 5.2+2.4
t 1.751 2.144 0. 347 0. 543
P 0. 1<<P<0.2 0.05<P<0.1 0.5<P 0.5<P
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% 5. acetylcholine RFEEREIC B} 2 2B IHEE 10mm Pl kOR#ER
ACh ORE 1/2 107 10-8 1/2 10-¢ 10-° ED;,
W OB 7/7C100)* 4/1 (57) 2/7 29 1/7 (14) 7.6X10°°
I - 6/6¢100) 6/6(100) 3/6 (50) 1/6 (7D 4.5%10°°
* RN %
% 6, BEKEAO adrenaline icxtd 2 B2
S w g E (%S B
B o ® & o Ey |42 -
st BO# o5 B
e ) Agt 102 107 (8)* 95.4+ 6.8 (8) 102.0+ 5.2
e 5 ACh 1077 107 (10) 86.5+ 5.9 3) 102.7+ 1.6
+ = B B ACh 1/210~7 10 4 99.3+18.5 (5) 119.6+18.3
7 o) ACh 1/210-7 10-2 (8) 87.8+ 9.3 (5) 113.4+14.7

* EIPEEE ERPIE

+
b

Q.

+ +
a b

-

[

+
d

® 3. +ZBEB LU EE O acetylcholine &
BREEICHT 5 G
A: WET v P 2B B:hEIT oL
+Z48k%, C: W7 v 28, D: thiE
T 2B, a: ACh 1/2 1077, b: 1078,
c:1/2 10°8, d: 10-°

Adr EEESE) %ISR 5 EBAIIMET 5. Agt ¥
7213 ACh Ik A [fEE% 100 U, Adr itk 53t
B (Adr [SAMOEI»SISHBORESE T OF
BIEZ2%THEDLT, Ch2HEEETH. BERE
ATOWT XIREE & BT T 3 Adr Itk 25053
BRHET DL, 6 DRREREI.

5B L5, FLEHEEIR TR S PEHOD
FBREVThE S, ARZEOIIDICERDOZEIIRS

otz

& g

FEEFYELES e ve v MEED Agt KT
BRGHERZEL L BN 5 &5 Gascon 5O 4
i, SEIOEE AU IZRIRO—2>TH DD, T
v MTEB2ZHCTOERTIX, Y270V TH
ELTH Agt T 2D FHTE S 1201z,
Gascon 5 ORI ICALE L T2 b Ciisnod
T, HAVIERZEOEHED L O L. L
UFEEYEORTY Agt RGO BIMUSWEE
BHBENDTNBDT, HR 7 u—PBEDHIKE
TARIZHHE LNV L, EVEY NEEET Y T
TIREB E VS DS IS5 5.

FHBRIC XOT Agt IR 238 he L T
Gascon 5%, BERA K BIZ3HFa—- w7 vE
BROME#E, ERXF v 4 FREEERL 2HERS
OESENEALLNS L UTNADY, IFREC &1
0TV, TLIZFRE RS EN BN CBORE
AR ODISEEICE TR 2 RII T AREEIC OV TRERL
ISV ERS UMAS).
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ACh T 2 BERMAORSEHEN, i Io—
WHBZIOTENT 32561, 2R EEMERD
ERZERL, MERZOBEBEREZHITT 2RIl
2R EEA, +EE, TB, TIEBEOREIS
WT RBRLIZHS, HWEPENICHROZE R BYisho
1z.

Agt ¥i213 ACh TIUEUI- B, +=EBEs X
EBICRL, Adr OMEEERA L RANDY, hd
BRSNS A S HER E NRBOMIKERDERZEY
otz

TITHMERDOS v MTR, EBO ACh T3 A
FEEBERITEC 2HH 0N &, +ERI BT
AEBTHEBRENTN S PEHOTT ICROIE 2R
Lz &, BBETIREZ2DEAPELL, 055
P2 RTIRE S FHEHOLBENC EEOHEND
b, T Adr DBERIAICTT 2EBER S, F
BEZPEROGFRA TR RSO, 2505
&b HEED HARMBAZEDORBILS 5 L5 B
LS B ABDTHDT, ILREBHOERZITH
WEHEBENET AR 2 BEET R,

8 &

Chlorobiphenyls &:hES » O BHTTHEE
2T, angiotensin, acetylcholine 35X ¢¢ ad-
renaline X9 AR FEMIKHL, WRE L
BUIH, BEOER2ADhotc. ABIKEH+

I8, EEBICHWT acetylcholine REBEICHY
AU RIS 2 3~ adrenaline OEEFERIKONT
LERRULIY, BAZEOIDIHET v bR
DOREICERZRHZ 2. Uhr LT NOBEICK
WT %, acetylcholine & adrenaline i3 % g%
SHEFET Y FOFPENVERRRL, 35BS
OEKB21T 72 21, BEEVHZ2ARELBETE
AN

Angiotensin OFEBE L ERERO BEE LT
TEo/MABEEB L ICESHRT 5.

X #ik

1) Gascon, A.L. and Brodeur, J.: Influence
of microsomal enzyme inducers on the reactivity
of the isolated guinea pig seminal vesicle to
angiotensin and tyramine. Canad. J. Physiol.
Pharm. 47: 947-952, 1969,

2) BERE, 4 IEEECKER  EIAEKES,
B5C/AME . Biphenyl chloride FEEA DS v | P2
s/ —AlB A58, GRESR 62: 30-34,1971.

3) HEIGZ, MBOZGCKE: WMED RERZENE
B3, fBMESE 60: 409-431, 1969,

4 /INREFET, B Chlorobiphenyls I &
% hexobarbital JFMEREES & MEPHEIEN O
By EREERR 621 35-41, 1971

5) Regoli, D. and Vane, J. R.: A sensitive
method for the assay of angiotensin. Brit, J-
Pharmacol. 23: 351-359, 1964,
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Some Observations on the Fine Structure of the
Mitochondria in Hepatic Cells from a Patient
with Chlorobiphenyls Intoxication

Torao Yamamorto, Chisato HIRAYAMA
and Toshitake IrIsA

Departments of Anatomy (Director: Prof. T. Yamamoto)
and Third Internal Medicine (Director: Assist. Prof. C.
Hirayama), Faculty of Medicine, Kyushu University

The fine structure of the mitochondria in hepatic cells of the liver biopsy materials
which were obtained from a patient with chlorobiphenyls intoxication was studied by
electron microscopy. The mitochondria in some lobules showed morphological hetero-
geneity; variations in size and form, Inclusion bodies were recognized both in the mito-
chondrial matrix and within the cavity of cristae. The most numerous was filamentous
inclusions which were located in the matrix and showed some cryastalloid pattern in
cross section, The inclusion composing of electron-dense materials was also encounter-
ed within the dilated cavity of cristae and observed mainly confined to the giant mito-
chondria. The giant mitochondria were frequently encountered in the hepatic cells con-
taining heterogenous mitochondria.

These findings were discussed in connection with the metabolic disorder of hepatic
cells caused by chlorobiphenyls intoxication,
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Two Autopsy Cases of Chronic Chlorobiphenyls Poisoning

Masahiro Kixkucui, Yoshiharu MIkAGI
and Michio Hasmimoro*

Department of Pathology, Faculty of Medicine, Kyushu University

Tohoru Konma
Department of Legal Medicine, Faculty of Medicine, Kyushu University

From early summer of 1968 many people through Northern Kyushu, especially in
Fukuoka prefecture, began to suffer from acne-like skin eruption, By the research of the
study group for this disease in Kyushu University, it was discovered that the cause of
the disease was chlorobiphenyls (CBP) poisoing induced by digestion of rice oil which
was contaminated by Kanechlor during the manifactured process. From the outbreak
of the disease 2 patients were autopsied in our department,

Autopsy findings of these patients were as follows,

Case 1. 25 year old male. He had been suffering from severe skin eruptions (severe
grade of the disease) from summer in 1968, On June 1969 he was admitted to a hospital
because of severe abdominal pain. Under the suspicion of perforated duodenal ulcer
he was operated. On operation a perforation was not found but marked fibrous adhesions
in the upper abdominal cavity were noted, Three weeks after the operation he died of
heart failure on June 9 1969,

On autopsy marked fibrinofibrous pericarditis and multiple myocardial fibrosis with
myofibrillar degeneration which might be related to the cause of the death were found.
Skin changes were almost same as that of chloracne, As other findings hyperkeratosis
and cystic dilatation of sweat gland of axilla, and cystic dilatation and hyperplasia of
the excretory duct of the esophageal gland were detected. By the gas chromatographic
analysis CBP was detected from all of examined organs, especially mesenterial fatty
tissue, skin and bone marrow.

Case 2. 73 year old male. Clinically he had only slight skin changes as a CBP
poisoning (moderate grade of the disease). He was admitted to a hospital because of
general fatigue and anemia on July 1968. On November 7, 1969 he was dead because
of heart failure,

On autopsy marked generalized amyloidosis was found., Skin changes as CBP poison-
ing were also noted on the face, axillae and scrotum, Duct of esophageal gland show-
ed cystic dilation and hyperkeratosis. On chromatography CBP was investigated in ex-
amined organs but not so much as that of case 1.

D HEE: BaE T auRbe iR
*: Present address; Department of Clinical Laboratory, Medical Center Fukuoka
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From the autopsy findings of two patients we gained following conclusions,
1. Skin changes of chronic CBP poisoning were almost same as that of chloracne,
2. In severe case skin changes were noted not only on hair follicle and sebaceous

gland but also sweat gland.

3. Inner organs except duct of esophageal gland showed no characteristic changes
for CBP poisoning as far as light microscopic observations,
4, CBP was distributed especially in fatty tissue such as mesenterium and bone

marrow,
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Table 1. Laboratory findings of case 1.

Blood picture May 17.1969  June 19.1969  June 28.1969  July 3. 1969
WBC 6000 12600 18000 40400
RBC(X10%) 316 390 400 479
Hb 60% 70% 90% 93%
Ht 37

Blood chemistry | June 28. 1969 July 5.1969
Total protein 6.0g/dl 7.0g/dl
Icterus index 25u. 26 u.
SGOT 45u. 180 u.
SGPT 38u. 120 u.
Kunkel 13u. 12 u.
Cholesterol 260 mg/dl

Urin June 28. 1969 July 5. 1969
pH 5.5 5.0
Protein + +
Erythrocyte i 26~31/f. 2~3/f.
Epithelium | 4~5/f. 2~3/f.
Urobilinogen l normal normal
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Table 2. Laboratory findings of case 2.

93

Blood picture July 5.1968 October 16. 1969
WBC 158000 10100
RBC (X104 345 278
Hb 70% 10.8 g/dl
Stab. 6% 5%
Seg. 80% 70%
Eos. ‘ 1% 0%
Mon. ‘ 1% 3%
Lym. ] 12% 22%
ESR 73/1h. 112/2hrs. 60/1 h. 102/2 hrs.
Blood chemistry August 27. 1968 October 9. 1969
Total protein 6.9g/dl 5.8g/dl
Cobalt-Cl, R R
SGOT 71u. 62u,
SGPT 37u. 37u.
Cholesterol 273 mg/dl 208 mg/d
Alkaline phosphatase 22u. 136.5u.
Serum iron 72.3 ng/dl
LDH 110 u.
Serological findings August 8. 1968
ASLO 50 u.
CRP it
RA —
Wasserman-R 4
ECG Low voltage, depressed ST (V3—V,), arrhythmia
Blood pressure April  1.1963 210/110
March 6. 1967 170/ 80
July  4.1968 110/ 70
April 11. 1969 104/ 64

BL, MOEEAKEDONS (HDHOES (£ 1.8
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W& b MEREIIE RO KRN B 5
h, ZOEDHCE MERZEHFEL L5 Amyloid
DIWEBEDBALND.

PRl Z 2T Amyloid tEE»3d b, D
DI IR ERLU TS, sHiE cLBED
Y LSERBE & ffi%&ﬂiﬁ O B A LN, BijREED
Amyloid &%

i IR §: irﬁ]f“ THEHEL, RESITIZTZA
HEEO Amyloid I %HED 5. BIRERICORT
13 BVIRFER, ERRERD

B @JB}T?EEKK 5 U“K?‘ﬁﬁﬁffﬁ%@ —ric Amyloid
g %2R 5. —HORIREIITERICHFL L BT
U //\ﬁ&ﬁiﬁ%%\ A.

B fEEED Amyloid IEEHFE L. BRI
ez 5sRBHEY D H, —EHOMIRIE SR
RLTWA,

RE T EETHESO mMES Amyloid ¥EE O
i, AEREEORESRE FTOMREVALN, 35
W LZMIBOER, 2Bty s, b LRI

—IBTfARPNIT PAS BHEHEZED 5. HIRLITE
HERNITIE PAS BHEOHEMIZE DT A,

Z DMEEERITINT 3 /NEIREHCIZEE D Amy-
loid B 2B, KEERTIX HIEL & BT T
BHiZ, FRETRBECREZHD 3.

(3) LUkl
a) BREh
1. &HWERNE
B, B, &, |, O, #E,
2. Chlorobiphenyls Hig&
OLEH 2 E L3 5K Melanin P& 500
B
@EERMLE LR

b) RIRZE
. BERET R L ORI
. FzkiE
. Bk (& 200mi, 45 400ml), fgsK (50 mb)
. FRAESREOAEZE (OFEK 300 mD)

. TR OHRHE RS

. 2FOHERIM

. BREEODH M

. EDBTIST AR E
9. [ERERRIE S BT
(4) /ME

KENIFECHI 1 4E 4 7 ARTE» S, 2888, Bl
DEERZEIZL, Z2OHTER, LDAEZOER 2R
UTHELIHITH 5.

HiE b s s S BIBINELEY b1, FEBO
DEEIC L AODALETITCLIZEDTH 5. Chloro-
biphenyls FFED iR & LTO BRI BETH
A.

Fii, FORE.

o -3 N R W e

T . Chlorobiphenyls OERS#H

HHEBREN AL 942 A4 VBT TNE
CBP OafriconTi, HIns @& bl
ZLTHILL OO EREI U THBR Sz 26l
BT 5 CBP 0BT ADHIREBOBRE »{5/s
7.

SEOFELLEERITONT, TG T 4 —
VT 50~60°C, 10~1547[8 3 EHIHL, N TxF
NE—=F )V, BEBIANFY U Z2EFOBEEBL, il
Beahby dy b Fr— b RAEREE, HHpe
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Fig. 1. Gas-chromatograms of skin of Case 1

A: Skin of case 1, B: Chlorobiphenyls in rice oil, C: Skin of control case,

K
o 5 1o 5 min.

Fig. 2 Gas-chromatograms of mesenterial
fatty tissue of case 2

A : Mesenterial fatty tissue of case
2, B: Chlorobiphenyls in rice oil.

AOA HRICHEURBL, # 2P v~ bEEE L.
EEITBER GC-ICE LT R 7 v b I 7 2H0,

95

Table 3. Distribution of chlorobiphenyls in

organs
Organs Case 1| Case 2
Brain 0.2 —
Skin 3.3 1.1
Mesenterial fatty tissue 7.5 3.9
Lung 0.2
Liver 1.0 +
Kidney 0.6 —
Heart (left ventricle) 2.9 +
Heart (right ventricle) 4.5 0.7
Heart (right atrium) 9.0
Esophagus 0.4 0.2
Trachea 5.5 0.4
Sternal marrow 9.2 3.2
Stomach 2.9
Duodenum 3.3
Small intestine 6.7
Large intestine 3.2
Adrenal 2.5

Notes: The evaluated value indicates only
a quantitative comparision in each

case.
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Puls type Electron-Capture Detector (ECD) T
BH Uz, #9 4 1.5% SE-30, on Chromosorb W
(60~80 mesh), % F A HF 4 4X2000mm, H»J L
B 200°C, WHS4E & 200°C, Cariergas: N, (100
ml/min, 1.8kg/cm3), ECD: Sensitivity 102. Ra-
nge 0.8 THoiz. ZODFEMIX Kojima et al. 53
TIRHEL TN A,

BENEIZ Fig. 1, 2 WRT X5, EHL, iE
Bl2 &3its 4 2440 CBP Ry OF X7 u<
NI IFIRE-ET AL~ 7 2R, & KA
BOEWETD =7 BTN HLEMTHD
Iz,

MEF ORIy 52 CBP ®r&id Table 3
RS, SERIL, 2 &b KIBHEBIEE, EERK
%< D CBP for 28w, RNTEEREZ. H1H
T3 2 DM5E, NE, BOEICH ZLBEDLNT
WA, ARNIETESIE 31 CBP BR 3 b T/IETH
5.

m. = =

W W A HIE D REDSK DS TEMTEAL
72 Kanechlor itk 23 OTH 2T & i3, JLKERY
HEETE OB TH S it I Ty 5. Kanechlor
I ERTE LT CBP 4L FENTEH, CBP i
& B REREC OV ERIERIC L 2EEEE D
BHED--> & LT Johns and Alden, Schwartz %
KL hBEINTL S,

—RRICE IR R I X B BEIC DT, 1899 4E He-
rxheimer BSERY R L ABILEEOEES 5 FIC
EhslREta L Y kA8 % Chloracne &L TEL
3, Chlornaphthalene, Chlordiphenyl, Chlordi-
phenyloxide, Solid chlorbenzol, Solid chlophe-
nyl 2 &L 2 AREEREVBHITONTINS.

Chloracne DFERE 38R L 0° LB HHRIC
ZWHT, WER, HRREERE L ERREFET, KK
BEVIDY, ISIHEOEENBL Y, ZREZ
RIEME N A LN B EINTVE, HBEANITEE
i, AEEE ONREER2MS A LRSS O
7, FEAE 82 EALREKERIC LD TR RICEN
BhBEINTHLS.

Johns et al. {3 CBP i 26 ¥ FID&LEFTRIC
DWTEB, BAERIEE, EBEE, B8 LEOFE
fE, BEAOAROIMYINTR, BUMOHEASR
B, A6 CHRREIRE CUBERE RS0
EUTWA. UL LIS D 16 it TORETILS

Blhicpsss, 187z LT3, Schwartz
13 CBP & Chlornaphthalene & QEE#HICY 3%
BREE LT, RIBROERFRZ L ICHRER,
FEABAOEBR, ARFERH, BOLFBER, R
B A RYEMERE RFRROT T D, —5HH
MmH, BEELHIE, WHhW3 MERED EREERR
DWW RO, TIOBAL 250N TR
AR, RIEREE LAk, RERFEICBIT 2ZH
’s Melanin JE»2H T T 5.

I, BE2flE BN, DERFRE—ET S
BREPB SN TV A, B 1HATIREIEROEFED
KEERALNT. &5 ICHFITIIMELs 5 0CE
EBOFFIR W LR DIEA, JEDIFREZE{ESA S
N5 &b, MM ERPEEILL, REOERE
WBOHIESHAIIC L > TR D NIz, CDX 5 BF
BR B O AEREATIZRD ST, B
KIFEFDEREZFASFDBEL AN L5,
C OO RERMNZELE CBP & OBR2EEHE
3, S OEBEI TS TReolt e &id, &
B FEER 2~3 WHITRSh T ATcdie, i
FRZERI A5O3 ZBEINNLESTNESTH
A.
BREEB L 5 NEREI DO TIE, s &l
UL Bfa &z A s s,

Herzberg {3 Chlorparaffin itk 3¢ ZZ o605
W BRI 5 HEH % THREL TS, 9°
TR, B, W OBBERBIR LU OWTHE 2E
ET AR AKERBIL, I5EHALTEER
MBDFHERAIZE L TWA. Good (& Chlornaph-
thalene 725N CBP itk A &R 2RIz LT 52
BITIE, WIBFRROALNTZE DX 1H13 stz &
L, Bérard i3 Chloracne %53 AZh3FiEH%RS 7
RURZ3EDER 2 L, i Chloracne
DOFAERRAE BH—PEicd 5 mED SGHEE £4 56
NsEL, &ic Herzberg |MEHID S 5 15T,
Chlorparaffin E&% 1.5 BELT HEXR A LD
TW3. & 51T Schulz (22 DRFOHT, HILER
B 1T & 3 B TS Tl AEL K
FF, #icd 2 ELT0A.

—JFRalkha#Esl & LT, Gotter it Pentachlor-
naphthalene CEIEWHE % 72U FEL LI 2H10%]
BTRICD SO, FHEIRORERZHEE, MNERDE
DM &TFEIRT OE LWV IRE A 288 505, Kk
RSB CLABETHOIZEL TS, Ub LTSI
1L Bz, BBCFEIRAECHR2AILOD
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ATHDIE LTV A, ZDfl Chlornaphthalene iz
& 2B M BITERER X 55ETH (Flinn, Drinker
et al.,, Greenburg et al.) <0, [FEFEL A LI f
(Dwyer) 2 EDOHENIH B, B S IZ DWW A HEE
BEDTEE UTC R IREIEREIIC 2T, WL S o
DAL FHTE LD BRI A 5oz E LT
5.

—7F McCune et al., Flick et al. 5% CBP #
Bz k b #ic Ckicken edema disease & [RIEE 2L
VD SN, DEKE, ARHED, OEXR, BEEY
HAbNTzE LTINS,

FAE B DFIFRF 2 FliTB W TIHODAMER S 5 T &
BIREEE LEEAEYSE IR LNTHWA. RED
IHEEDERE & 75072 CBP BA T 4 24 4 V2T
»lzAAE, #EBIBK 17T H LU THILESE, Bk
WP EIZL, BRTROBKEZEDTCNE. LOL
&0 5 HIRBICED b NI DS CBP & Eoit
CBHEBLEVEONEADIIEELL > TH A, FHIC
BIHITROL W2 h ZED CBP BOM¥OiTah
TWA L EFEERED. UL T4 244 VEROR
6T THIEOHBEND A C &3, BRI
WT CBP ODTHEET S E 0T EBETRE
ThHA5H, WElTHLNIIONERKE CBP & 25
KO ADEHEDPEARTH 5.

BIHTIE IS ROANERE & S IDOTRITE TS
DINMFHEACE & DR BEEVBA LN, 225 DR
EINBIEEE S A 50, DI, DEOFEZEIZIT
FRFICFRELIZS D LB LN,

NG DFRIE McCune et al. DIETDERT
ORRHERIZ Y LR & heterophils DR A ST
Tofldsd oIz & DREIXDH 5035, ZOMO Y 4 V2E
DBPER I B DR IO EET A LIZRET
HA5. 35T Reichenbach et al. [3ZXFEICED S
N7z & FRS OIREILOEFRH, < & T HMmE
DB BT E DB ALNA T LD D,
T DRI DFEEITIT Catecholamine % Isoprotere-
nol BERLTHAE EDN, IS FNVEVDETER
BRUTWA., E20CREENENALONZ T &
bHONBEOREIZZ OB X 5 &3 BETRET
HA5. COX S CHBRE 25l & b ITHAHRITRZE %2
EOIHS, &3 CBP ANDOER2ZETNEFHR
B ALNEDT, SHEARBICOVTIRI HIGE
RENERDZEINTHS.

FEHINEFRE UVTRBROBEBIROLE DI ST 5
N5, MEOKRELONWTIRRALIIAX 2 CREL

DB DTN B D37 Dl & i3t
VAN

—RCAERII R TR UINE» S R Y, B
HEIEEGRO T A CRREL T 5. IRER
DI 2HITIRC DR EDIREVEETH 51, H T
54, ERR4E»S SBEZBILL, b Ol
OIUERBAVEILL TS, COL 3 RiENEE
BOBELITDWTIE, & ClEIEEHIEA b sy
D, FRENE 1 HlCAH b IR B D2
UTWwas &, CBP PWRAMICERINTNATZ L
B AHT, BFRE L CBP & OEGZP EEHED .
U UEEIZBSNT CBP ONFIZEHH TORETH
LR, CBPHMKE & bicyWmans &9,
BT AEEE S I BRSRENA LN TS L
DTN EREBILNS.

7 DHFTE(LIT N Tid, SMhEFI TSz
FCHESEOREL HHEEINI LA THS. F
W5 bW 2 MERL O EROEBENEZRICI Y
IFFREME DM E/NMIRORED, WEE/DMaEORE,
YR T AF RREERL 7S 5 ORI UMAD Hhnhs & 5 &
U, Thb ety 7 5+ = —vihiEic : A FOREMER
REBABELTVA., RGN Z 7 n—i 400 #
BItL 3ERT, PAVHYV T+ A7 7 Z—¥RIEDE
e, HUDMEAgEA{L, NERLEIFMREES B
52L&, 1HITIED 0, LHRESFEBALNIZEL
T 5.

RELONPLUR 20T ELIHACEED S
i, 552 Bl CIBmmE A bh, —ELchEiX
BIREEALNTWILWDDS, chiehb2fls i &
PRREBIE TRV EN S 3 5B TIAELATHA.

Z0fti CBP €k A5%Z & LT, Mc Cune et al.
BRICT BREED B2 BN ALNIZELTY
5. BN 3BOREIZEVY, REETH RO
B EERZHY, MO EE ITRERZRD T
VAN

CBP OERTHEIDWTELSIX, HHosu—iv
s b I HEFRRRRQNHD S v TANDEREERT,
fF, B, B, Big HEOR, mMEOWTL B,
Eiag s ZLAoh, UTH, B, BOELZY,
HERTIEEBEOZVCHBCERET AL LTS, &5
WO RTIEBRUTIERE, M, B, Bedichzrxs
o— b BREDIELUTINA.

BRG] 2 BTN TIZ 2 ORI T 5 155
ORITERL, BERIENE, FE, BicS{&D
BNTVAY, MIZEOTRMEBIZASNILDAT,
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CBP iZBis B b g b AN 20k 5 Th otz
R EBISEREENTH % DDT, BHC Stk %
BAERBERLY, HAMBOREDAREE 2D, &
BENSREAIIBPNIT B 2 LN S BHOEE2ERL TN
555, BHRENCI VT 281E 3 BB { © CBP »
BHIZT EiZ, SH0DW 2 FERZ BV TIEE
BEOERPEBUTITL BENELONS

V. #& B
1968 FEHNE D5 THEAEHITIC FE LIz Wb BT
EEED 2 HIRBI2HRE L.

140E 25 BPHIC FBAERK 10 7 BT FETL
2. BESERBEEREEREDOMIC, HBERERNE
DABRESS, DT FEMR O PN LB TS & OIS
BARRHEREH 2T,

2603 BYBEFCRER LETHETLE.. &8
W7 w4 K=o EED SN,

TESICIE B SRR & U T, REEaERRILE S
boNCEALOMT, REREEOIRSE REOSE
1, OMNELRDFD 5z, Chlorobiphenyls 127§
T ER VR I < NI T ATEDEENHELD LN
1oh3, BIHISMROS O HETH 5 RE, BEE,
BT ICED LN,

ARXOBEEBLBOMBAREEZSLSRLST HEL
7z,
BELZEFOBERNEFHI DI LTEARAY
NEVEZEIL-AERRAEESKRERE, BERE
FLEABELERD CICRBE Ry ERbefsBEs

RECESER#HOEERLIT.

X 73

1) Bérard J.: Pleurésie par intoxication au
chlore. Franz, Med. Chir. Thor. 19 : 87-90,
1965.

2) Cotter, L. H.: Pentachlorinated naphtha-
lenes in industry. J. A. M. A., 125: 273-274,
1944,

3) Drinker, C.K., Warren, M.F. and Bennet,
G. A.: The problem of possible systemic effects
from certain chlorinated hydrocarbons. J. Indust.
Hyg. Toxicol. 19: 283-311, 1937.

4) Dwyer, J. M.: Polychlornaphthalins and
liver necrosis. Med. J. Australia 2: 703-705,
1964,

5) Flick, D. F., Douglass, C. D. and Gallo,
L: Studies of the chick edema disease. I. Body
water distribution and effect of diet. Pouliry
Sci. 42: 855-862, 1963.

- ENRIN

6) Flinn, F.B. and Jaruik, N. E.: Action of
certain chlorinated naphthalenes on the liver.
Proc. Soc. Exp. Biol. Med. 35: 118-120, 1936.

7 Good, C. K., and Pensky, N.: Halowax
acne (Cable Rash), a cutaneous eruption in
marine electricians due to certain chlorinated
naphthalenes and diphenyls. Arch. Dermat. and
Syph., 48: 251-257, 1943,

8) HEJGE, HBOZKEE:
—VEIEIE) DR BRI R,
431, 1969.

9) Greenburg, L., Mayers, M. R. and Smith,
A. R.: The systemic effects resulting from ex-
posure to certain chlorinated hydrocarbons. 1.
Indust. Hyg. Toxical. 21: 29-38, 1939,

10) Herzberg. J. J.: Chlorakne nach Genuss
von chloriertem Paraffin. Derm. Wschr. 7: 425

HEE GElbe 7 ==
BIAESE 60: 409~

-433, 1947.
1) SPLFE, AERR, (LZTES: WERET

TROAEL TR, 1BHIERR 60: 455-461, 1969.

12) EIRWY: FlERREFE (DDT, BHC) &
MEEE. EEZDHWAH T2: 64-65, 1970,

13) Jones, J. W. and Alden, H.S.: An acne-
form dermatergosis. Arch. Dermat. Syph. 33:
1022-1034, 1936.

14) Bl BAREEHE =/8%F HEE/E,

KREES, KNEH: WO EIEE By ==~
wiE) SJEERO 1 EBE. FRER 60: 489-495,
1969,

15) zEsL, BAEREHE: VWOV IHMESREZED
BEERFTRIC DT, EiHES 60: 484-488, 1969.

16) Kojima, T., Fukumoto, H. and Makisumi,
S.: Chlorobiphenyls poisonings-gas-chromato-
graphic detection of chloro-biphenyls in the
rice-oil and biological materials-Japanese J. Le-
gal Med., 23: 415-420, 1969.

17) FUNKEEFEITESH : WE O8fke o
= =—vE) WG, BIGERR 60: 403-553,
1969,

18) McCune, E. L. Savage, J. E., and O’Dell,
B. L.: Hydropericardium and ascites in chicks
fed. Poultry Sci., 41: 295-299, 1962.

19) Reichenbach, D. D., and Bendiit, E. P.:
Catecholamines and cardiomyopathy: The pa-
thogenesis and potential importance of myofib-
rillar degeneration. Human Path. 1: 125-150,
1970.

20) Schulz K. H.: Zun Klinik und Atiologie
der Chlorakne. Arbeitsmed. Sozialmed. Arbei-
tshyg. 312: 25-29, 1968.

21) Schwartz, 1., Tulpan, L., and Peck, S.M. :
Occupational Diseases of the Skin., 3, Ed. 336~
345, Lea & Febiger. Philadelphia, 1957.

22) Schwartz. J.: Dermatitis from synthetic
resins and waxes. Am. J. Publ. Health 26: 586-
592, 1936.



THIE B & O H R H 99

23) RAWEE, BEREILL HHOEH, MRS, wALEYD BARRGHDEICET 5 ZBRFEEEITT
BRI, HHEZ: hx 70— GIFT7 ==~ 7. FEAIERE 43: 63-86, 1969.

I
el g

14,
15.

16.
17.

18.

19.
20,

21,
22,

23,

24,

VXA LN

Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case

Case
Case

Case
Case

Case

Case
Case

Case
Case

Case

Case

o e R e b e e s e e s e

—_

Explanation of Photography

: Face. Extensive acneform eruption and hyperpigmentation.

: Neck. Acneform eruption, residual scarring and hyperpigmentation.

. Axilla. Keratinous follicular cyst. H-E stain (X62).

: Upper eyelid. Hyperkeratinization of the meibomialn gland. H-E stain (X27)

: Axilla. Keratinization of the ductal epithel of the sweat gland. H-E stain (X27)
: Axilla. Hyperplasia of the ductal epithel of the sweat gland. H-E stain (<X10&Y
: Heart. Pericarditis fibrinofibrosa.

: Heart. Pericarditis fibrinofibrosa. H-E stain (X30)

: Heart. Myocardial fibrosis. H-E stain (X62)

: Heart. Myofibrillar degeneration of myocardial fiber. H-E stain (X160)

: Heart. Myofibrillar degeneration of myocardial fiber. H-E stain (<160)

: Heart. Myofibrillar degeneration of the myocardial fiber. H-E stain ((X640)

: Esophagus. Cystic dilatation and epithelial proliferation of the duct of the esoph-

ageal gland. H-E stain (X61)

: Liver biopsy. Marked congestion. H-E stain (X64)
: Left zygomatic region. Follicular hyperkeratosis and atrophic epidermis. H-E stain

(X3D

: Heart. Myocardial hypertrophy and slight pericarditis fibrinosa.
: Eesophagus. Dilatation and epithelial proliferation of the duct of the esophageal

gland. H-E stian (X42)

: Esophagus. Proliferation of the ductal epithelium of the esophageal gland. H-E

stain (X420)

: Heart. Pericarditis fibrinosa. H-E stain (X35)
: Heart. Amyloid deposits in the arterial wall and intestitial tissue. Congo red stain

(X92)

: Spleen. Amyloid deposits in the red pulp. Congo red stain (X68)
: Liver. Amyloid deposits between the sinusoidal lining cells and the hepatic cells,

Congo red stain (X68)

: Kidney. Amyloid deposits in the wall of glomerular capiilaries and the wall of

blood vessels. Congo red stain (<185)

: Small intestine. Amyloiod depostis in the wall of small vessels. Congo red stain

X2



- NIE

S

- 1B

- i

kel

100




AR 2B E O B B 101




102 Hidth - E - BA - NS




0
ThAE B E D H A 103




104 ERER 62 (1): 104—108, 1971

HECHT 5 EERE ORI 5 PLBEHERE

FUNREERH A RS (EIF: AEERSED
5 0N #  F

Epidemiological Analysis of “Yusho” Patients with
Special Reference to Sex, Age, Clinical
Grades and Oil Consumption

Takesumi YOSHIMURA

Department of Public Health, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

An epidemiological analysis was made on 421 patients with “Yusho” who occurred
in Fukuoka-ken from October 1968 to July 1970, in regard to sex, age and their clinical
grade, One hundred forty six persons who consumed the specific canned rice oil
contaminated with chlorobiphenyls were also examined on relationship of the amount
of rice oil consumed to their clinical grades and on the approximate amount of
chlorobiphenyls ingested, The results of the survey are summarized as follows:

1) No difference was found between male and female patients in the clinical
grades of 421 patients, The clinical grades were not uniform for all the age groups,
namely those less than 12 contained more slight cases than severe ones, while the age
groups of 13 to 29 more severe cases than slight ones (P<0.01).

2) A certain but definite dose-effect relationship was noted between the amount
of rice oil consumed and the clinical grades of the patients,

3) The average amounts of chlorobiphenyls taken were estimated to be about 2g

per patient.

1

Bf43 83 AE» 5, BRRBZHRELEUTHAR
—#iT, BFEEFIEO EEREE Y XMET 2EE Y
FFUNY, HEHROBE, FEIHELE 7 2 =—
(ERBAF 7 a—) I H>THERINIIIZED
4 AFANVE, BORKERT 52 LRIDTEHCD
L LML, AR Gffte 7 2 = — VSR &
i INT. EE S EENIED b RN H Iz
b, ZEVHZE T4 AL 4 VOB, ¢ &ICH43
2 B EAOBEOROES RHHALIZC KL D
LOTHBCERTTICHLGMITUTZY., UL LUES
RS, BHERAER 2 ERRICBITL, BEICET AR
DERERERINTBL T, B THELVET LNT
WA, —F, HENTFEEICSOT S EITRMEOA
BEULTVA., 2 CEBRIROMBESEREIET 51
DI REIAERNT 2 T/50, BTFHUORIREET

T

DTHET 3.

(1) /EAFOHEYERER 2 HEE L, BIUHE
& EFERE & ORI BN D 5N B B % MEd
5. b LEED H B 3T, MEOHIO RS
A AT ANDVIHREDFRETH DI &% 3 5ITHEEIC
T5.

(2) by 7 2 =— VOERREBRE 2T L,
VIEBROBEE2RDHEREL, ILIERAPLD
Briit @D A L 72 6D BB O R OB L
%.

(3) WMEORIEITDONTIX, M, £5IE 23
BD LNV EH, IHOEERFEIC I >THHL
TW5D5, BIEEIICAIIEEI, M, B9tk 3%
PREDLNE 0G0, b UEND S &L, 208
DOINCEER 2 BT 2 BEVBA»EAL LN, BEHE
DWFED—BEI2 Y 5 A THAS.
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® 1L MECEFEENEEE (kB0

' F F wom m B R 2 2 WM B A
® 1 F | <AA—ARIDOF—XBERIEOHN | RFES
0B < | W) | wEmE oo KR, AOEELE, EEOBE
e oY ® f A, IBARIOEA AL
® 3 i3 BERKEE R oEIE

\ ARSI —F L 7B S 65 15 o I IR
Gh % ) | g 8\, MESOEAOEBIL
B 4 E | 430BLOEWE HiE, TFIROEE
(& %) | R BEERES B D UG

. . AT, TS OB EILIED (TS0

FEOIT A, FM4A3E2HS, 6B IR
KK S5SNI R T T4 24400 O
BESEER 17720, BAD BROMIH LT 200 £
170 4% (81.3 %) 3 MUEIT b ot & % 3 Uiz
o, SE, 2H5, 6 HHMOIX T F4 XF 407
VN BELL T2 146 (36 1HE) wonT, HOD
BAR, BE, BHLE, 204BOFADRETD
AEAN P, F&UTHEEBERERCE hFEEL:.

AADEIRBIE DHEE, HRETOFBEIME
BR%, FEERE~AHEHRZRLTHEILUE.
Tisbb, BAOABERE, Ha, Bf, YEDk
DEVOINT, BEF—BEEBHEETORER LD
1230, —EEVHUT3I~4HRETAER2 &
7250, BEAENELIZEDEIERITHT, 1,
1/2, O &AM REAIL. 2WT, ZHEAOASEER
Of» L, ~HE2BOEEIEENL, —HETO
BRMERAE2 & AR UT, BARDOWTORSE
HWEAEPHELIZ. COBEANBHEDCEERD
2o Tit, BAOH Y DNOBIFDZE, RALNRD
BABDEZ ZRL TV, HEEREIHEMN4M4E
5 A5, Bf4SEL Bkl TR, R
FEOBE, BIOEERMEE, WEM45FET BRE
TOARBEREPRBOHEIC L2720 (F1).

i F

1. ¥, E55, ERESEITONT

FAf45E T BXREE, BRRO HEAZEEL 421
ZThAH. COERERITONWT, MR, £550, BEE
EilicenzZ ke emar:. sk, BEESER,

T, BEAKEEREHRSHE LB R 2B &
VTRV, BREHEHLEOSLSFRE, 1
E, B2ERRE, B3, F4EPEREE UCHE
Ltz (E1).

9, AERIZPRH21EH, 1210 5L 2ESE
CONTIREEERALNZY, BESEIC, #
EDHBONBDEDPREHBHUTA S E, MXNRILL
% x: BEOKRE x2=10.1 (n=6) TEIHDH
nigd»ots (F2).

PONTCEIEEICIHNT & HE05h 3 B ik

X 2. IHEREE - E5H0E
(FERE: 1970, 7. 31)

{ =
£ o4O 5 ] iy =t
0~ 5 30 16 46
6~12 30 30 60
13~19 35 23 58
20~29 30 44 74
30~39 40 46 36
40~49 25 28 53
50~ 21 23 44
2t ] 211 210 01

X 3. MERBFEIEEESH

(GEFE : 1970. 7. 3D
o5 (B OE|E E R W]
5 110 88 13 211
g 129 73 8 210
5t l 239 | 161 21 421
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K 4. HEBREESHEEL DS
GiEfag : 1970, 7. 31)

E4CH |8 E E E | A W H
0~ 5 36 3 7 46
6~12 43 14 3 60
13~19 21 35 2 58
20~29 27 44 3 74
30~39 48 35 3 86
40~49 36 15 2 53
50~ 28 15 1 44
t 239 161 21 421

LTAhbE, BIWRTIHIT, ZHICRDBIELDS
L AHNBZD, B/EELUT x2 BEDHER, xi=
4.2 (n=2) THEEZERX LN, DI.
BHICHESEINT, BEEE2HELICDR2E4
CRUT. 0~5FBL6~12F0 FESBTIL,
WIS ODITRK L, 13~19F 508 20~29F D
ESETEREENZ .
FLTCRPADSZHREAMXN BRI DT %2 BEZTT
£ &, BSICRTLSIR 2 x*=51.8 (n=6) T
1B UTOBERRTEREOE2RADI.. oXig, 21
FNDESBICOWTEND A ENRHRETS &,
BROT &L 0~12F OESETIBEFHBE L, 13
~2FFTIREEGLZNC &N, BESEED 1%

B w

UTOD B2 TEAN. 0 TFUED ESEIC
DVTIE, BHTEEFAVEZ L ALN5, FEROZER
A LIz holz.

Pk, ¥, S, EEEICOVWTENFNDDTES

ABHE, HEIZITEAEALRILND, L ko
T, BREBICEND A EDrOI. $8bh, 12

FUTOESETIE, BEFDEAL»TE L, #13
~19 T OESE I BEFID B4 &5 HEHICEHEEE
Itz

2. BEGHE L EEE & QBRI ONT

2H5, 6 BHHEOIZT T4 2T 4N0H 0 Nil%
BIRUTWAZ EpSHBELTZ 209 s 146 % (69.9
%) iTOWT, HEREAEZTZV, FROFHI
&2T, BADHEIHBIRERHEL, EEELD
BEEZ AT (F6).

FRICRT L 9 I, HHRREIEDS 720 m] RFDOE
W, BEZUI0E (12%), BiE39H (49 %), B
314 (39%) Th s, EEHE 1,440ml S kT
X, BEZLOER1IZ42L, BE3IS (149,
EE 18K (86%) &, BIUMELEMS ORI,
EEFOLD BEIEWEL LT3,

—7, FETEROBER 2 I UIRER, ek
BAEIFAHLNIDND, EGEICL O TIERFHS R
BLEBHBULTOAZ L5, 6 OERELERE
TABENDH S, T3bh, 0~RFOESEL LK

%5 MERZESNERESSRES
GERE : 1970. 7. 31)
PAPNED % a2 E i "
BRE | O BEE | B | BEE BsE | v K i
0~ 5 36 23.3 6.9 3 15.7 10.3 39
6~12 43 34.0 2.4 14 23.0 3.5 57
13~19 21 33.5 4.7 35 22.5 6.9 56
20~29 27 42.4 5.6 44 28.6 8.3 71
30~39 48 49.6 0.1 35 33.4 0.1 83
40~49 36 30.5 1.0 15 20.5 1.5 51
50~ 28 25.7 0.2 15 17.3 0.3 43
=t 239 239.0 161 161.0 400
£ 6. BIUARNERESE
m Ol W OB 28 %L % %= Y % 1
720ml X ¥ 10 (1299 39 (49%) 31 (39%) 80 (100%)
720ml~1440ml 0 C0% 14 (31%) 31 (69%) 45 (100%)
1440ml1 2Lk 0 C0% 3 (14%) 18 (86%) 21 (100%)
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£ 7. BECEHENEEETHR

B R HmE £ H G L % iE S i =t

720ml X 75 18 (1295 71 (49%) 57 (39%) 146 (100%)
720mi~1440ml 0 C0% 46 (3199 100 (69%) 146 (100%)
1440ml DIk 0 (0% 22 (15%) 124 (85%) 146 (100%)

) BEEAI 146 (0~127 32, 13~29F 46, 30F LI 1 68)

1B3~29 F DESFEOED, WP L2 TES6 D
B AR T2 51, #BRChlzL b 24T
BTHAH. LT, FHE 146 BOBEREHDEST
fiehbE, 0~12F32%, 13~29F 464, 30T
PLEDS 68 B Tholr. COESBIADZEEAD
EUTHWT, JHEBIGHERINGERE {720 (E
IO FEIZ I ek ), ESEK L AEEE
DEZPWHBROIERVPRTTHA. CNTHBEDR
Y, K6 LA, BIUHENS /L3It EE
HOEDBEEHEML TNAT EWhd 5.
Ubk»o, HMI43E2HS, 6BHEFAO #4335
4 A AN, HIEDEFERTH A L5k hHEEIL
Fanic.

3L, COFBD L, BE 1 AVEHOHEYGHIEER
WEPEHNTHE, £ 800ml Thotz. 2HS5, 6
HHRAD A0 by 7 2 =— &k, 2,000~
3,000 ppm EHEINTLAW Z &5, BARE
WINTHEE 7 2 =—VRIZ, FHLT2 gBET
HOIL EWELLNS.

% 3

1. EAERHEREORL:

AR A RO RICBALTIRIbE 7 2 = — U
REZOTHRELICARETDH 55, FEHIC Dose-
Response, TubHLRAVEDIEARE BEREL
JOVEEE & ORICIEOEBEBER 2T 5 C &3,
FEZ50AT 5 LCRELEBEEND 5. HERDNT
WA, Bty 7 = VEBIEE, BEORERR
BLOEEEE OBFHEEHLLLETHS.

ZOEFITIZ, BRYETH 2L 7 = =—uds
RAHOPIZBAL TS, $TAHROBNE
(ZOBERILIEEDEHDOIZI S4 240
ICRELZITIL 5780) 2HEETANEND 5.

RARGEREMTHEAIN, BEOAEFEICET
1, WItHW, I XME UTHEEREDNW TS
», BAOENEBZMEET AL EEATETHS. L
DUBENSCT LI, B AW TIE, BAZTO

BREBEFHEDSHIRET, 20072 b EHECBARS L 0%
HESHI U oo, —iHE TRk 7 2 =
—UBRAUTOAHORERE»S, AT, BA
BB R OB E 277

SEEICEOMICERSNICHER, FEmick 2L
ErpELLLE, BHEOWEEI Y IBETPLVEOT
»H5 5. FHHEARD S HANBREOEEHE
B, FETOABERROA2EEILTEY, £,
e, BAZCI2BAEBOE, BIOBETOEIIER
[PXQAYSAN

FHZETOL 51, 3 hRERERT TR 2T
otehd, —IGERs RO (4344285,
6 FHEI VAR S4 RFA0V) OBREL, B
FERE & DEIICEIEY H B L & AT,

AR, AUty 7 2 =—vOBAL AR
0T, BERRTHENHEAEL TV, EHRIL,
BEREFREZEEL, ESHERINCHOBIE LB
BERPALT, OEBWED 2.57 DT T it
U, @ESODINE DY, DRVERETRER
MBELZDTVB LW EREPHUTE D, BEHE
120 5 4.4 TTHHLTNEHD,

EHEORETCREE 2.7, Thh, EHEREFHODSF
23, VPHERELJORAERES iTETE LS
TdH3. BREREBEHCIIMEORMOERM/SL, H
b 7 2 == VOEBVBFTONTNLNDT, Hik
72 == VB EOBERBALUTHIZLARHTH Y,
EEBOEBIER L OHBIIEER N, 21 BRI
mINr DR, 238HIKESTEY, Hiky 7«
= VDBABPRRRIE DTN TR E b
HHanh3.

DY EORESEEL E, HESEFID T UTARRO
REEZEL2HUIEHAREOSEGIC, FkltE:
NOREBEEND L. OB, HIEERHE
REFEVTHALUIZE2 ) VBBY —#, XBOH
BDEINTOIIZDREBCDIEDTHB. T DHE
GOMFEEIEX, BICHEMBRELTI~Tmg &3
1, IR1EERAEDS ~65Ithc b LBEINT
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208 OF S HOBIMERIET A 5S L ERE, B
AZ, Boy NI AMBREGFROEZESHEE 2
DizH, BERLBHRECELSN, L ROk
VRBLIN Ep D, HBRNERBOHERREIT
LTWa. UL UKERTER L TR Lot 4 FVKEULS
PN & AR, DR BERAERhESEE: T
i, EANOLEEE B EENEOHTER, R
HETHOIEEALLNBID,

2. BOBRIALE 72 =2—VE
WEOEETHILLY 7 2 = — VOBIE 212 g &
BELUIMS, ChDREE L DL EPEBELUIN.
FRLH12 2 H SV h 3 7 u—- V58 (59
b)) T, #53 BHRICEEED 55 hpicHiit s
N, RETS3BREIINDITC ER2HTNS., —F
HELY X, EEOEZ TIEHMEMIC13. 1ppm & 75.5
ppm DOh i s u—ViBEERHLTE Y, AEKT
GRS ABER R KEhic 10kg 35, FTIEH
AT 0.1~0.88 BEELEBALLNS. HRNLHOR
EEHDEEBADE, BEEOMELUIHE e 7 2 =—
NVOBEEL, DTTOALLATHEL &L »iTide
NIZE DT, WMEBLUTEALSBETH A
9.

3. EGENEREDOZEICONT

FEELD I, RIEE 138 BRI OV TEEE » 9
U, EFEE»S 30 FRETET TO RIED W OBA
RESBIERYEET, MERBIOESE TR, &
HEREN S N & RIERL TV A, EHRIR1ZI
DT DR 2T, Ubsd BAENTESE 2
TalcEl b, HEBELDEFEDLEBY, 0~12F%T
WEREESIDIE <, 13~29 7 ¥ COESBTIIEEHDS
ZNC ERIRUTIZ. COEORBEELT, F1IKE
BUMEOENEZ A 6N 50, EFOEIGEROFER
BT, AREOBIVHETY 0~12F % TIIEES
BE L, FRRITL, 13~29 F 5 TIEREFIDIB L.
A 146 2> b &2 WIS 2 13N H 525, —I6
BIUHBIT L AETIZIDNO TR 5 5 b
fROBHE LT, HBEOHY OV 5 FIEDMIBOES
WEEIELOLNDY, BOEHNBEOEL SHTE
AT20. UL, HEFOER 2R, SEIERRK
EED, SHOTFRICHIIFLIIN.

] B

1) WRf4547 ARE Tk, WELZBHINIT A
H 42 ZITonT, R, E5EN, BEEEIITCHE
BINAIGER, HERBEAERLNT, B5EHK

DN - S

BIEEOEVALNIZ, Tabh, 0~12F 3 TiE
REBIDSE L, 13~20F CIREEFIHB L.

2) Bbe 7 2 = —UDSBAUIEO H X 2 v
AP EE U 209 % 146 & %352 L, EHUHE &
EEEEOEEP AL C A, BRHENETICON
T, EEZEDOLD AEEPHML TIN5,

3) LEEE»S, BEO—AFBHOHEe 722
—VERRPHRET AL, W2 sBEEEZALNS.

ABWERDICDLY, BECHITWEEWIBED
FAEDUK, BEREZYEFERFOBRCEBT S L
HICEBOEREOEREZEBH I M AKERER
FHEHHBFEHBELCERBOREEERT S,

BRIEAMELMIEE X B AEE BHR
CBEHTE2BDTED.

TBATEE, AMNKBHEEDEE (FEBKIE
ZHHR) AL CRAMKERESEREE (EER
DH#REBHE) OMEO—WE LT, FRBEZIT
fTlebhie, FRHREEBO L, BHMEEIESE
BEME® (Bomx (A) [ERREEFRICBT 2
FHRETEomYT] IREIR—-FBAZEE) o
BEE DT,

AHEOB B, RAONEAAREEYS (B,
1969) THFE LK.
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1) HERZED: HE e c=—rhiE
JE) OFERFEYIERER. BRESE 60: 409-431,
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A Case Control Study on Growth of School
Children with “Yusho”

Takesumi YOSHIMURA

Department of Public Health, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

School children with *“Yusho”, 23 boys and 19 girls, were compared with their
matched control groups of 719 healthy children in height and body weight for 1967,
1968 and 1969. The gain in height or in body weight which each sick child had before
the poisoning from 1967 to 1968 and thereafter from 1968 to 1969 was compared with
the distribution of the corresponding gains seen in his or her control group, using a
statistical method closely resembling the “ Z score’ method. The resuits obtained are
summarized as follows:

1) Both height and body weight gain of the boys with “Yusho” significantly
decreased after the poisoning.

2) This statistical analysis could not be applied to the girls, because it was not
shown in their control groups that the gain before the poisoning is independent of
that after the poisoning, But 16 cases out of 19 after the poisoning showed a smaller
gain than the average noted for the control groups.

3) No certain relationship could be found between the clinical severity of the
cases and their decrease of gain, because of the small number of cases available for
the analysis.

No remarks can be made with certainty whether the noted disturbance in growth
was caused primarily by the chlorobiphenyls poisoning or not, Additional studies,
particularly a more detailed examination on the endocrine systems of the children and
a further follow-up survey on their growth seem to be necessary for the precise
evaluation of the present findings,

B3 A . ZDTzDi, HiE 7 2 = — VO

i L ®

HALE Y x = — VHREE, VWHhW AR SR
L OCEBERPEEDO—2TH 5. INTTOLEH
HFEHEREIL, 1889 47 Herxheimer 3T TS
Pledtd U, HRME (Chloracne) FEEHSZ DEHE
TH5 T EMBEINTLR, FEUTHEROBA
PHEEBRINTEN. ZUTLOBEHOBARE L E
2, BEENZ LD THO1L9. UL, SHO
B, ARBEEETERCBALVIELE Y 2 =—
MTE BRI NICARRERONCERL, BFE
ZHINC 900 REDEMPEZ B L LIZH DT, e

FEIUCE2TE LY 5 2RBERBECONT, I
T2MAT 5 CLIHEHCREE Bbh 3535, alpEs
fRY Z2 OhEBEORERER L DD, COREEDR
RBEPHEHL TN CERSEBEEZMETHA 5.
EBEHL, ZOWMED—2ELT, HILE 7 2 =~
DOREANERD, REMOR¥E, EROEFREDL
LB BA B EREEL, BRHEEOE ~BEL
1.

REH K
ARG, BRIRNTHI444E8 526 B $Tic
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FUNKRFTRETTEEE, 72 & ONIC U RS R IR e
BT LT, MEEEBEINTNREAE T B (B 41
B, &38HD O&FEFIE, ZOWREELTHEE—~
A—ACEIET 2R 2 9%, AEORERS, £
BTH3.

HEER & UTIAM 2 42, 4345, MEDEELHA
7213 5 HICER SO B 0E R 2 iR O
DD b, BEIABROHEHEOAZER LY. AL
WHERRLERE T AR H THEEZ»TRL, &
REWE AR & REHE b U  2EAEE TR
EEZERUTE SN, Z20EXEZZI T2,

PEEREH 280% R 250 TER U (|
N 97.5%). ZDHd 5, 3EMOREEMESSEEL
NS D UNEL, 248, PEL, 2EED—, B
S OBRVERECHEH—EENEINZNED) %
BRAL, SHICERENRIRE DESHELSL O
Brd, BRI, BRAL2H (B34, L194) ic
DN THEHERNICHE LTz (FE1).

£ 1. BEENERHK

(FEME)
HA®E E* E E* A B E)
2ol apnlu (o] 4 (D4 @
121 AD |13 (H| 4 ¢ |38 a9
B |2 an| s (o] @

EIANI AR B

*HE - ROOBEEEMEREY OB 1 BB X
UH2EARE, BIEBLIUE4ELEE
L7z

AR O WEEh, BREEEbNEEI 2N T
&, TNTHARRTSY, EEOR) OF K2R
Utc. FTCRBIEEREZL 3 L 5 sER (WOWME
B, REEES) 2 H75 01 HEEDLSmA L
iz,

ULOBE 217201, HEECELTROHE
THRETIFR 2 AT,

AR EONIESE

1) TNTORRB I OHRROEE & BEDHIE
5, ZADEM A2 ELS 434EFT, $xbbh
FET 1R (ATl &) OBINE, BX O
FBED o MEET, TDOLMmERIER UT
RERLINT) OBINERHEH LIz,

2) LREEIRHEOHMENADE R RTH

B %

R, REC S 2BEZIEE, EREITZANST
WDT, TREBE»SBRALI:.

3) 35, NEEOEMEOR TR 0T E
ToWTid, /MER (1 ADBIRICHRT 2 ST Ieee
5 20 B0 YD) OBARAV SN AEL LRY
BENTEEO NN (BRI BEY 5 2HM
ED>L, BOEVABEOSESIBNLNEFE) It
LT HE L, Frank E. Grubbs E3ic X,
ZDEZBRNA U ESHTEO P 1 BUTIRIZS 3
D%, BEMBEEL, BE»SHBOI.

WEGHE : NREORRMME de, BB n, 2055
den ISEHT M BNTO B BRI KD Rk VL,
Tn {H% Frank E. Grubbs K&t X >THELI:.

de=2dc
n

SZZZ‘,(a’c——Jc)z

e

S=

Trne den—de
s

4) 1 ANOBEROHENB I O PHEEOR 1ERD
BEOHIMMEIC VT, 2 DRICHEGT 2 5 BRO
A OSBEOEIES: DBEREZH 5129, 2O
ROFEOHEIMEDNYY, bl ERREE»EHL,
BIROEIEY, NEHOBNEOCDEORT, £
RIBRED BB HT.

Tiebb, HHENKRE, SRREOSEOHEMNED
DHIZERITR2RTEEL, I ORERSG 2R
LU THRBERDH2EEL, BREEOEIMEHSE
BO»S5 () 503 (=) ~, EOBEDOAI
hRRThP BEHUIZ, ZONITI2hDRE3% X
B, YEELUTHEDUR. 12170, X i dE14aE
HEOWTEHLIZ OTH Y, Y EidhEs 14£H
OWTEHUTETHS . X #E, YIEOSH RS
iZdot.

X—= P _Zcx
Sx

Y= dp,—de,
Sy
T LT dp, iZFEBRT L EM OB RO, de, 2
PSR O ZX IR O #1E de, DFH, s, I XFAHIH
SHRREE DRIMEOBIERETDH 5 . dp, [Zh#ER 1
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R OBROBINE, de, XFEEIR ORI O8N
& de, O, s, (3 FIHIR R IE QR InE O
RZERTLIC

Y ERNIZFRIC L ST, #EELBREHIo0
T, BB, FEZNFNO XESI0 YHEPEHRL
7.

RS LU0 LR

AR OTESN RERD X{E, YE?
F2BIORIICRT. COBELHEEE X ih, i
2 YEIEUTHERES (X, V) 2# L, Bailic
ZNFNEESIOCKRECHANVR 1 »5N4DL
SRELNIC.

BFERROFE (K1) @50 TH X, V) o
HieHs s, YEICHELU TRIZITEFRC S5 EHIE>T
WBY, X BuCBEL TR TORS, T4ubbE3IR

®2 BTEREOXE Y@

B K g £ % =

& 5 X Y X Y

3—1 —1.5 —0.1 —0.9 —2.3
3—2 —0.5 0.7 —1.8 3.0
3—3 0.4 —2.2 0.9 —0.6
4—1 —0.0 —1.1 1.3 —2.3
4—2 2.0 —3.1 1.0 —2.5
4—3 —0.5 —4.8 —1.8 —0.8
5—1 —0.9 —0.4 2.3 —1.6
6—1 —1.9 —2.2 —0.7 —0.9
6—2 0.1 —1.6 1.6 —2.4
6—3 0.5 —3.4 0.2 —2.1
6—4 0.7 —1.7 —0.7 —0.8
6—35 —1.6 —0.9 —0.7 —1.3
6—6 —1.2 —2.4 —2.4 —0.6
7—1 —3.3 —1.5 —0.8 —0.8
8—1 2.6 —0.6 2.0 —2.0
9—1 —0.8 —2.0 1.6 —1.4
9—2 —1.6 —0.5 0.8 —0.5
9—3 0.5 —0.2 —1.3 —1.2
9—4 0.8 —0.1 0.4 —0.6
9—35 —0.1 0.1 0.2 —0.0
9—6 0.5 —1.0 0.6 —0.5
9—17 0.8 0.3 —0.6 1.9
9—8 0.3 —1.4 0.4 —0.0

@) X hEOEROEIMEIC DWW TEE
MHEDTHDOKRE X

Y B BROEINEI DV TS
PODTNOKRE X

K3 LTFEROXE, YE

2 H 5 & 173 E:S

® = X Y X Y

3—1 1.4 —0.5 1.5 0.2
3—-2 —-1.0 —0.8 —-1.2 —0.2
4—1 -0.3 —1.5 —0.5 —1.4
42 9.5 —4.2 3.5 —2.1
4—3 —1.7 —1.5 —0.5 —0.1
4—4 —2.0 0.3 0.3 0.1
4—5 1.4 —2.1 1.1 —2.8
4—7 2.1 —0.7 —0.0 —0.4
5—1 —0.2 —0.9 —0.8 —0.6
5—2 —1.1 —0.3 0.3 —1.0
5—3 —0.2 —0.8 —1.4 0.4
5—4 -0.8 —2.1 —0.5 —1.0
5—5 —2.8 2.5 —0.5 1.1
6—1 1.4 —0.1 —0.4 0.7
6—2 1.3 —0.3 0.4 0.2
9—2 —1.1 —0.2 -0.9 1.5
9—3 —0.0 0.8 —1.5 —0.2
9-—4 —0.8 —0.8 0.3 0.3
9—5 —1.1 —1.0 —0.6 —0.3

B, BICE4RPCEHPZOCEWREDLNE. &
BIC Y=—2%Z A TEADHRIFHE LIz 4 Dbs 234
RTHZED bz, s OEEL:S, M1, AR
OB OHEMEIIRBREZEAEED L IZNH,
BRI RIBIC TS RN I { B2tz L
BPRTEZALNSG.

BFEROKETIE (B2), B1LHEE Y
LTINS 408, XEicBi L Tah%
HBHE, KEIDVEIRBBLOFELIRBCHE &
NED LN, Y<—2D3 DD 23fH 6 filndh
ALEBEBEEELZLNSG. LI >TEOKREICD
WTHBE AR BROPENOAERMERE
EHEHBRBVDIREL, PEHEEOBROEERMN
BFWRIRICHL, hal o eEBisni.

ZFBRROEE (K3) 24%&, YEuEL TR
RVPER BN LS ALNS. LU X Bk
UTIRBTREEARE, P83, EB4RBIES
AEENHD. TR YD —2LUTFOERTRT S
D, 196 3EITHOT. COEERD b RTFER
SEOREING, RERICBOLTHRIBIEL, L
OTNALEDNALNLY, —T7, HHEIHOEEH
T2 T, WRIBIREUST TN o1z & HEE
INs.
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1, 23 cases . 4 23 cases
} PR B 4 ¢ X ¢ 3 t 5 t + t
. 1 . L] L] . .’ | L] (]
- -2 ' -—;2 .
(—-0.57—4.6) ¢
B 1 BRESAME B, & B2 BR&ESR B, AE
Y )
1, 19 cases 1, 19 cases
} -i :% 5 ' = ; } X + _; T K o : }
.0- :_- . . 1
* T2 [ -2 .
(95,-42)
K3 sigad & B X 4. BRE&AR &, &E

H1~4ickrs X, ¥ [EOEHE
X— ‘Z&i@a Y— dp,—de,

Sy Sy

dp, iR 1 £/ BIREMNE, de. FRBMOEREOEMED ¥
sy GRMH, SOREOHMEOETER,

dp, [k 1 MO BEBME, de, FRBHOE R ROMIMED T,
sy FFETH, WREOEMEDEERE

X 3 Y 8 EOEREERRE.
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4 R THRBROEERIMEC >V TODEZRL
2. COR4OHHE YEIRBELTE, T2bbE
2HRIR, FIRBICETF»L Y, XEicEL TR Y
EDBRDAFICRRE. Tz Y<—2 Dl 19 4]
H2BlDATHS. RFRBIETIE, PEIICTTILE
EOHMBRIEFE2 FTEboiz b Ob% L (1941
240D, FEdERIEL b/ S0 DepsIn
2, BHC—SEOBIIZRD 50,

UEo b, BFRROBER I EEDHED
i, 356REZTFHREDCEEORIMEIZREIMCHL,
FERIIPPRS U TN AEISR S .
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A Survey on Pregnant Women Having Consumed Rice Oil
Contaminated with Chlorobiphenyls and Their Babies

Atsuko YamAacucHI, Takesumi YOSHIMURA
and Masanori KURATSUNE

Department of Public Health, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

All the female Yusho patients and housewives of the families in which a patient
or patients of the disease were seen were examined for whether they had delivered
babies from February 15, 1968 to December 31, 1968, The findings of the survey are
summarized as follows:

1) Thirteen women consisting of 10 patients, 2 non-patients and 1 unspecified had
given 11 live births and 2 still-births during the above specified period of time, Among
these babies and fetuses, 10 had shown the characteristic grayish darkbrown stained
skin at birth, 9 an increased eye discharge, and 5 the dark colored nails and gingiva.

2) The majority of the babies were small-for-dates, Their postnatal growth curves
as shown by increase in body weight were similar to the national standard curves in
shape but evidently lower than them in males,

3) The amount of the rice oil contaminated with chlorobiphenyls consumed during
pregnancy could be estimated to be 0.3 to 2.6 liters for 9 of the 13 mothers. No distinct
dose-effect relationship could be shown between the amount of oil consumed and the
symptoms of the babies mainly because of the limited number of cases available for
analysis, although no babies with similar unusual symptoms could be seen among those
who did not take the specific oil,

4) No evidence could be obtained in regard to the possible retardation in physical
and mental activities of the babies,
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Study on Yusho (Chlorobiphenyls Poisoning)
in Clinical Examination

Makoto OxumMURA, Chisato HiIrAvyaMA
and Haruo UzawA

Department of Internal Medicine, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

The natural history of Yusho, poisoning by ingestion of rice oil contaminated by
chlorobiphenyls, outbroken in Northern Kyushu area on Spring of 1968 is seriously
chronic. Besides the characteristic skin pictures, several symptoms including general
fatigue, weight loss, cough, headache, and numbness of extremities, are persistent in
considerable number of patients., This report deals with the study on anual examination
of Yusho in Fukuoka prefecture performed on August, 1970,

Materials and Methods: Routine tests on 194 patients (90 males and 104 females;

130 adults and 64 juveniles) were carried out in the examination.

The adult patients

were divided into two groups, 61 mild and 69 marked poisonig, by the dermatological
critera, Statistical analysis of body weight, blood pressure, and sedimentation rate

(ESR) was tested in each group.

Results: 1, No significant difference in mean values of body weight, blood pressure
and ESR was observed between the mild and the marked poisoning groups in adult

patients,

2. In juvenile patients, the mean value of ESR was more decreased than those of
adult patients, however, the difference was not significant.

3. Gain of weight was recognized in a half of cases in the mild group and one
third of cases in the marked group respectively, though no statistical significance was

obtained.

4, Thus it was suggested that the gradual improvement in clinical course in mild

cases of Yusho could be expected.

&

AAMRLHITREA UIENE 7 » =~ v OERIT
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1,000 Blic R & &b, RoBSEBHET, SRS
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BEOHCBWH D1 L EP LRI HSHEE
geoto. 2EEERRIASH, BEGTIRNE DY OEME
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HEITHE W TERE S UL RABRIMERD 3 DDIEh,
BRGERD b DIZARIBESRIC RS W TR EEE
LT3 OWERTH 5 .

ALY 7 2 = —VZIEARE TS 2109, BERIBIN S
NT—BE Ve A~ Oskits e g7 Lin e
EBALHN, BUE S B EEDBEERRELINT
W, U UEdss, s, REoRiicon
Tid, BEJUKBEREBROEN 5 OF v MCFENL
FREERENY 7 2 = — L2 RE U ERREIC L o
T% OEBEIEMT 3N, FRNSAIENDESRIT
—DDTHPOIVBELNLS>ELTHWA. PEDLS
EEL 5, HERZOHRELREBOITE LBBOH
BOIIHIC, FAHEEREINCE 2T 196988 A&
1970 £ 8 HiC IERE —FIRZ L fT7ebnic. O
A 1970 £ 8 BiC EiE X Nl —FBRICBIT AW
BN EERE, 205 5 O-—REFNC- OV TIRVEEE
DOREREETAEEST, —FHOE LR HE
L 5 EEATEETHAS.

WRABBRTHE

1970 8 H3H & b 11 Hitbizh, BHET (&
RITT, dEAUNTE, REPET, ARAKNB L EINTD
RN, JUKIMERER N & 58 2 AIMRERE
—FREBVT b, MEORIEBER 186 B15%2
Uiz, W UEIRCAAKIRES SR 222 LI 8 ZiTon
Th, P EABOEREVTLONIZDT, D8
KRMABE 194,725, L0194 22 KB O
sz

19420 WADITZET 0VBELT 14ETHD,
FEH5IZ1F XD 8L FIChbio2TS. —FERZ2DH
LEFEMR T3 B THOIZOT, EBILEES
BTz 194 2132 0 50.5 BITHEET 5.
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(BBEEREDIZAD), 2 EDEILARNZENTEh
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OSSR Uz, RICRIZ I L A HERIRIT
DV, HERRESRIIRE T D 5 12 D HLE D
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T, &L IWWREOHIERT b ot iR~
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1 E—F#EZ S LI2205% 1 1 HRA OHEC
Nk EFZZL, FE G26D, nE G45D, 51
paFEm (18§D £ EDEE SN TN AEFIILINT
i, ZOREESEID R DE 2L THEDLSHE
BHIEL, VEMOEEZEELI.
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1. 1970 FEE—FH2
NREE 194 FIOMR & HESHHITR LITRT L
BWHTHA. BF OFlicKL, LT 1045cLto
FHLD., ESHFTIR 10 FRE 0 FREITLUIS
ENBH, FOMITIE ELIRFBLVWRERIEZA OGN
.
BAEHIERE D > bEiER 61 51 (BF 22/, XF
39 ) O—ERPR2ITRT.
FEBEEOVEEIT 1.1 ETho. 45 17
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THEAE, EREEXYS 51, BFORBICHENSS
BELIZ B DEFA LN A . R 33 X EERE B
25, AL D BIUEOBEAY D b, JARED G
BNBPITHS. P 6L BERIAMEDIMEA D2
MR ELNA LS.

AR OFSE £ BHEE (S.D.) Ton

THETAHE RS5KRTEBSD, KE 51.1+8.4kg
(N=60), EE 157.8+7.3cm (N=58), IN#EHAIM
[E 124.1+19. 4 mmHg (N=33), #£IEREMFE 75. 6
12.5mmHg (N=33), 7Rkt 10.3+11. I mm (N=
59) Tah-oiz.

BRAEED > L EEEEEOHERNEN 694] (BT

F 1. SROUREESHER
M o® | 0~9 | 10~19 l 20~29 | 30~39 | 40~49 ‘ 50~59 |6o;fu¢ e

5 15 21 7 23 16 5 3 9

& 15 21 17 20 17 1 3 104

2t 30 2 \ % | 4 | = ] 16 . 6 194
F 2. WREMESRE Q) BEH
No 4 | & w| BF | IR g Eﬁﬁ%ﬁm &Z}%’ﬁ R AR L Eﬁ%%ﬁ
1 A.S.|35| F 110/70 710 321 H.T.| 49 | F | 50.7 | 154.0{ 120/68 511
2 | N.N.| 42| F | 548 112/80 | 5|0 | 33| H.H.I52! F | 455 153.0| 190/110 21 | 1
3| Y.M.| 54| F|43.0) 1460 30|0 ||34|M.B.|27! F |36.0149.0 114/74 | 5|1
4| T.T.|42| F|57.0]|148.0 160 | 35| U.T.| 39| M| 49.8]163.0 1
5 | T.K.|26| F | 59.0 | 161.3 16| 0.5)36 | K.M.| 29 | | 69.5 | 157.0 1
6 | T.K.| 52| F | 650 151.0 0.5 37 | K.K.| 56 | E | 44.0 | 152.0 120/70 | 5|1
7 Y. T.|62| F |581154.0] 160/106 33 | 0.5] 38 | K. T.| 52| F | 49.0 | 148. 5| 160/95 1
8 | T.M.| 52| F | 50.6 | 155.0 271 0.5 39| T.T.|37 | M |54.0|1650| 130/84 | 9|1
o | Y.H. 34 M| 568 |159.0 3 0.5|40| T.Y.|33| F|42.0]143.0 1
10| N.R.| 35 | F | 58.5(135.0( 102/66 | 7| 0.5 41| T.Y.| 24| F | 39.0 | 153.0| 110/65 | 11 | 1
11| A.M.| 42| F | 58.0|160.0 90,542 | H.N.| 22| F | 43.5|153.0 21
12| U.N.| 34| F | 46.0 | 151.5 105/80 | 4 | 0.5] 43 | K. C.| 47 | M | 57.0 | 161.0| 124/80 | 1| 1.5
13| 0.A.| 38| F | 50.0 {154.0{ 120/70 | 2{0.5] 44 | S.T. 47 |M {545 |149.0 122/82| 8 1.5
14| K.J.[33 | M| 50.0 1558 0.5 45| N.A.| 46 | F | 50.3 | 149.0 615
15| K.T.| 30 | M | 49.3 | 167.0| 118/65 0.5 46 | H.S.| 50 | F | 43.5 | 148.0 3|15
16 | T.A.| 32| M | 62.5 [158.0| 145/80 | 10| 0.5] 47 | M. S.| 56 | B | 35.5 | 143.0 3|1
17| HLH.| 43 | M | 58.0 | 168. 5| 110/60 0.5 48 | K.K.| 46 | F | 60.5 | 156.0] 104/70 | 2| 1.5
18| K.s./81| B |29.5 146/70 |42 |1 |49 | K.S. 39 | M |49.2 155.0| 96/60 7|15
19| S.N.| 17 | M | 54.0 | 164.0) 131/71 | 1|1 | 50| S.M.|43 | M | 64.5 | 171.0 3|15
20 | M.R.| 37| F | 43.0|151.8 o1 |s1] 1.K.|34| F |51.0|152.0| 14896 | 12 | 1.5
21| Y.H.|37 | M| 5881540 si1 |s2|Y.1|37| F|420]150.0 615
2| T.M.|30 | M |51.8 | 163.0 1301 |53 0.H.|44|M|59.0173.0 11570 | 2| 1.5
23] 1.M.|25 | F | 41.1 |152.0 1711 |54 K.A. 43| M|48.0)158.0] 105/65 | 4| 1.5
24| K.M.| 24| F |57.0 |157.0 211 1|55 K.H. 63| M | 49.0|155.3| 120/68 | 5| 1.5
25 | K.A.|50 | B |60.3|151.7 9|1 | 56!S.Y.| 30| M| 5001620 120/60| 7] 1.5
2 | K.K.| 49 | M | 63.5 | 163.5 701 ||570 T.M.| 47| F | 39.5 | 149.3] 140/80 | 35 | 1.5
27| K.M.| 18 | F | 48.5 | 160. 4 401 ||58 | H.K. 47| M |63.0{158 | 120/80 | 18 | 1.5
28 | K.A.| 37| F | 5451520 811 |50]lY.T.|47| F|47.0 1425 110/60 1.5
20| S.M.| 38 | M | 49.0|162.0/ 120/80 | 1|1 | 60| S.K.l27! F|530157.0 6| 1.5
30| S.T.| 43| F | 44.5 | 145.7 711 | 61| K.M.| 52| M|620|166.8 124/90 | 42 | 1.5
30 | N.Y.| 79 | F | 34.5|152.0) 124/70 | 15 | 1
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36 5, LT 335 O—EEXRPEIICRT. HEER
EOLBEIZ 26 EThol. FHIHE 17T LD
61 Fichizh, HEESIE35.3FTH oI, EH66
1%, FEERRIRESOME 2RI TV 5. HEEERE
RVEFIR 3BT, AER2E LS DOTV A, BMEIR
BLEOBEESRE IN S . EH 74 1 3BIEEE» S
b, BIEEOESHNELONS. JEFI8T OVHED
RREEREREIZ 2B T, RIMER 29mm ThHH, AH
WO OERSHTHA. 9T BVEEFIZ4ET,

B il - 38R

AL 2.5 EEBBL TV A, AEIEER ()
¥ (L) Thols. FEE 100 OFEEDOFRIEIX 4 mm
ThotohS, KEWK 23mm E72h, B (+) Th
D7z SEHE 110 OFEEDEEL S8 kg THDIH, &
I3 56.5kg ThHY, AREREABAEEZFATY
BEFITH 5.

LRERED THELS.D. B RSIKRTELD
T, {kE 52.8+8.0kg (N=69), HE 156.6+8.7
cm (N=67), INHEEAIME 126. 1+17.2, $5EHAME

2 3. BEmERE Q) LENEEM

2 = BB e | g 5 i
No |4 | | w [ HE 2K |m ow BEER o m 2 % w | 0F| 25 | = LR
62 K.J.[44 | M| 49.0 1580 5|12 97| K.M.| 28 | F | 48.0 |156.0| 125/70 | 17 | 2.5
63| 1.XK.| 38| M |63.0158.0{122/70 | 1|2 98] S.M. |36 | F |46.5152.0) 150/86 | 10 | 2.5
64| I.A.|31| F |57.5]|155.0 312 99 H.T.|[20 | M | 57.0 | 169.0 3125
65| T.A.| 53| F | 44.5|159.0) 140/86 | 42 100 O.M.| 39| F | 46.5 | 153.0} 120/68 | 23 | 2.5
66| T.S.| 61| M| 61.0]167.0| 140/100| 24 | 2 101| O.N.] 17 | M | 53.0 | 169.0| 125/60 2.5
67 | N.T.| 34| F | 43.8149.0| 124/74 | 8 |2 102| T.S.] 61 | M | 46.0 | 158.0| 120/60 2.5
68 | N.M.| 40 | F | 44.5 157.0 14 |2 103 N.T.| 30 | F | 49.0 | 152.0} 144/88 2.5
69 | M.N.| 17 | M | 58.0 | 162.0 212 104 M. T.| 41 | M | 49.1 | 161.0 12 | 2.5
701 O.K.| 46 | F | 45.5|147.0| 130/80 | 20 | 2 105| K.K.| 32 | M |49.0 161.0} 125/65 | 21 | 3
711 OM.[ 17| F | 49.5|151.0| 110/60 | 20 | 2 106 M. S.| 22 | F | 47.0 | 160.0| 120/40 | 11 | 3
721 K.K.| 34| F | 43.0|149.0 1212 107 K. T.; 4| F | 36.0 | 140.0| 130/78 | 28 | 3
73 | K.K.| 19 | F | 39.0 | 151. 5| 130/80 2 108 K.C.[29 | F | 49.5|152.0/ 116/80 | 30 | 3
74 | K.S.| 54| F | 46.5 | 145.0| 210/100 2 109 K. T.| 44 | M | 63.8 1162.0| 120/80 | 6 | 3
751 K.C. 40| F | 54.0 | 149.0 6|2 110 T. M.} 20| F | 56.5 | 162.0 4113
76 | K.M.| 49 | M | 63.5|168.0| 144/86 2 111 U.T.| 37 | F | 47.5 ] 146.0} 130/80 | 12 | 3
771 S.H.| 22 | M | 56.0 | 167.0| 110/70 | 4|2 112 K.M.| 27 | F | 46.0 | 144.5| 115/60 | 11 | 3
781 S.S.| 27| F | 43.0 |153.0| 128/75 | 28 | 2 113} K.Y.| 41 | M | 69.0 | 185.0 313
79| T.M.| 42 | M | 56.0 | 156.0} 140/85 | 9 |2 114| S.N.| 48 | F | 39.5 | 140.0 1513
80 | N.M. |40 | F | 54.0 |154.1]| 120/72 | 4|2 115| S.M.| 18 | F | 53.1 | 155.1| 118/78 | 11 | 3
81 | N.S.|35 M |555173.0 10 | 2 116 M.M.| 37 | F | 60.0 | 152.0 3513
82 | N.S.{25| F | 45.0154.0) 108/58 | 9 |2 117| T.H.| 56 | M | 45.5|158.0| 97/58 | 62 | 3
83| S.J.135| M| 53.0167.0{ 114/55 2 118! T.H.{20 | M | 62.0 | 170.0 413.5
84| S.Y.[ 41 | M| 56.0|167.0| 126/75| 2|2 119 K. S.| 30 | M | 59.0 | 163.0] 124/60 | 3 | 3.5
85| C.I.[33| F |51.5|158.0| 120/68 | 3|2 1200 U.T. 44 | M | 58.0 | 160.0 113.5
8 | F.K.{ 35| M | 77.0 [ 163.0 2 121 S.M.| 23| F | 55.0|154.0 47 | 3.5
87| H.Y.| 59 | M | 42.5 |161.0| 132/60 | 47 | 2 1221 S.S.| 22 | M | 62.8178.0 3.5
88| T.M.| 39| M| 71.5]167.0| 145/85 | 2|2 123| S.S.| 31 | M | 60.0 |165.0| 120/90 | 6 | 3.5
89 | M.H.| 30 | M | 48.0 | 165.0] 125/65 | 11 | 2 124} K.K.1 43 | F | 57.0 | 160.0 6|4
90 | K.M.| 33 | M |53.0|169.0 118/70 | 1|2 125 K.K.| 19 | M | 64.2 | 176.6 11 4
91| S.K.| 41 | M | 67.0 |166.0| 110/80 2 126) M. H.{ 29 | M | 49.5 | 163.6 12 1 4
92 | M.M.| 25| F | 52.0 | 157.0| 115/60 | 5| 2.5//127| U.K.| 39 | M | 46.0 | 160.5 11| 4
93| Y.M.| 31 | F | 47.0 | 149.0 1250128 M.Y.| 39| M |47.2162.5 18 | 4
94| 1I.T.[28| M| 59.0]164.0 2125|129\ M.Y.| 35| F | 54.0|156.0f 126/70 | 28 | 4
95 | K.M.| 59 | M | 55.0 625130 S.S.|50 | M |581|164.3,110/70 | 24 | 4
96 | K.K.| 21| F | 50.0 8|25
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R4 EEWERE
B _ B
No g4 | % | HE AR n Eﬁﬁ%%m ma Tiw|RE AR g Eﬁﬁ%ﬁ
131 Y.M.| 7| F |24.8,122.0 310 ||163] T.M.| 8 | M |28.5|126.0 2711
132/ Y. T.| 15| M | 65.0 | 171.0 0 ||164| N.T.| 7| M| 19.5|119.0 1
133 Y. I.| 11| F | 255 ]129.8 410 |[165] S.S.] 5| M |21.5|114.0 1
134 K.M.| 13 | F | 44.0 | 146.0 810 (166 T.Y.| 5| F | 185 112.8 1011
135| N.M.| 13 | F | 43.2 | 152.5 410 |167| S.T.| 6| F | 19.0|114.0 811
136 Y. H.| 10| M | 37.8 | 134.0 3/05/168 I.S.| 8| M| 22.2116.4 1.5
137) N.K.| 9| F | 2321282 3105(169/ K.Y.| 6| F |21.8]|114.0 L.5
138 Y.M.| 15| M | 41.0 | 149.8 5/05|170| K.Y.| 7| M| 19.6 |117.1 1.5
139 S.H.{ 12 M 41050171, S.K.| 15 | M | 49.0 | 170.4 411.5
140{ K. H.; 9| M |27.5|132.8] 96/60 | 12 | 0.5 172} T.K.| 6 | M | 20.0 |118.0 1.5
411 K.Y, 9|\ M |268 1324 92/70 | 10 1 0.5 173} K. H.{ 7| M | 24.0 | 120.6 1812
142| T.K.{ 4 F | 150 |104.0 0.5 174 K. H.| 13 | M | 41.2 | 152.0 62
143 N.J. 10| F | 26.5 | 127.5 31051175 K. T.| 10 { M | 29.0|130.2 112
144 N.T.| 2| F | 101 78.0 0.5/ 176| S.K.| 15 | M | 54.0 | 162.5 412
145) H.K.| 16 | F | 37.5 | 148.0 23 10.5|177 H. H.| 14 | M | 48.0 | 162.2| 130/75 | 15 | 2
146| H.T.| 14 | M | 42.0 | 155.7 0.5/ 178 K.M.| 7| F |17.8 |111.6 6|25
1471 K.H.| 3 M |13.3] 91.7 211 179| N.C.| 14 | F | 43.0 | 146.3 5/25
148 M. H.| 1| M| 9.5 785 1 180) O.N.| 16 | F | 58.0159.5 12 2.5
149, S.T. | 14| M 16 |1 181 K. S.| 12 | M | 34.0 | 146.5 8125
150 X.N.| 11 | F | 26.5|136.4| 94/60 1 182 K.C.| 11 | F | 34.0 | 147.8 151 2.5
151 S.M.| 9| F |255|133.2 81 183| H.T.| 15| F | 46.5 1 153.5 5]25
1521 S.Y.| 12| F | 39.4 1 184| M. S.| 10 | F | 32.0|133.8 2.5
153 S.M.| 5| F | 17.8 | 111.6 1 185| N.K.| 16 | M | 47.5 | 158.6 7125
154 N.H.| 6| F | 19.1117.7 511 186| Y. H.| 14 | M | 58.0 1713
155| N.S.| 10| F | 27.0 |135.8 i 187 O.H.| 14 | M | 52.5 | 159.0] 110/55 | 8|3
156 F.K.| 2| M | 10.5| 82.5 1 188| S.T.| 14 | M | 45.0 | 152.3| 138/70 | 12 | 3
157) U.K.| 12 | M | 34.2 | 143.5 511 189| M. H.| 13 | M | 32.0 | 140.4 1213
158 K.K.| 7| M |24.81124.3 8|1 190 M.N.| 7| F {19.0|113.5 3
159| K.T.| 6 | M| 21.0|113.5 1 191 U.M.| 10 | F | 30.0 | 136.0 813.5
160 K. K.| 5| F | 16.9|103.2 1 192) K.M.| 16 | F | 55.5 1162.0 24\ 4
161 S.J 1| M|11.0| 80.5 1 193] M.K.| 8| F | 20.5|118.5 10 | 4
162) T.A.| 12| F | 35.5 | 145. 51 112/50 | 11 ] 1 194\ M.K.| 5| F | 14.0(100.5 110/70 | 8| 4
® 5. MERSEHOBRERETHMES. D,
e BB % ® K =H g E fi FE mmHg FREG 1 ]
EREE| ¥ kg em” | AW R | mm
magmEn | 6D | 6D | 60 (59 3% (53
(2 1.1 41.3 51.1+8.4 | 157.8+7.3 | 124.14+19.4 75.6%x12.5 | 10.3+10.1
AR EEE (69 69 69 < 44 (69
(&3 2.6 35.3 52.848.0 156.6+8.7 | 126.1+17.2 72.74+12.3 | 14.4+14.1
B oE % | 6O | 6o | @ (60) 49
&4 1.5 9.8 30.3+14.0 | 132.8+23.2 8.81+5.7

A FI%
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72.7+12.3 mmHg (N=44),
(N=69) ‘THo7.

b DEERMERZ DR EEEREIC L 3 25T
OWT, F5, FE, FE, mE, Rk EOVEE
(ES5) BT % &, REROWTE BER (BF
261, LF394) o 5.1kg oL, BiER (BF
36 45, ZF3BHD 1% 52.8kg T, FREIKULEBED

R 14.4+14.1 mm

D28 (10.3110.1 3L 7 14.4+14. 1 mm) T
THEHE S BERELNIVOMFETOTVS. L
Lins DER, REFOBERZEVRIV DN
THEBFBRE VAL,

#® 6. KB E RE

) = ) =]
Fidiht ote. UivUE OEEEE I35 57200 roEs | w0 |t | Bl (' on| w
FRUCIZIERED 10.3 mm T HeN, JEENE 14.4 mm 7 62 F 0.5 + it
TH B, HEHOHEOTHEVHEEE KX DT, 34 27 F 1 + —
ZOEIEETIZE»OT. U URESERER T 38 52 | F 1 + -
BHERNC TR E DT A B H 5 &0 5 T 64 3t | F 2 + -
EDSTELD. BB, MELOVTIZEEAEENS 71 171 F 12 + -
87 59 | M 2 + —
5N TUVZN.
97 28 F 2.5 -+ +
iR 645 (BT 3141, &7 3BHD WA’ 100 9 | F 25 _ +
H-EE2 B4IONT. FEEEEI IO>TDUTA 110 20 F 3 + —
&, BEERPIEEREE 2240T, 645I0¥EI21.5 112 27 | F 3 + —
EThot. FEPIF LY L6FXHHLTNAET 117 56 | M 3 + —
¥, kES 9.5kg kb 65.0kg, HES 78.0cm & 155 10 | F 1 * -
b 171.0cm O 3 Ob AFN, HEGHRICK S ot i M e L
BT L OVBEERSICRT. & T BRI N N S N B
BICDNTAHS & 8.8+5.7Tmm (N=49) G, siEE * 149 giithigikd 135 Pl EwE L iz,
xR 7. BEBEACEDIREORE—REBERICE S 2HO I
% JE piz E: JE b3
SEH] E E| &K = kg | EH E B| & = kg
ot Fa | K
No. EOE B | 1969EF | 197048 | No. B | 19694 | 1970E
2| 4 | F 0 55.0 54.8 65 | 53 | F 2 43.0 44.5
6 | 52 | F 0.5 61.5 65.0 68 | 40 | F 2 45.5 44.5
10 | 35 | F 0.5 52.0 58.5 69 | 17 | M 2 54.5 58.0
25 | 50 | F 1 58.5 60.3 76 | 49 | M 2 63.5 63.5
27 | 18 | F 1 49.0 48.5 81 | 35 | M 2 56.0 55.5
28 | 37 | F 1 52.5 54.5 95 | 59 | M 2.5 57.0 55.0
29 | 38 | M 1 49.0 49.0 98 | 36 | F 2.5 45.0 46.5
30 | 43 | F 1 42.0 44.5 103 | 30 | F 2.5 48.0 49.0
32 | 49 | F 1 51.5 50.7 110 | 20 | F 3 58.0 56.5
33 | 52 | F 1 44.0 45,5 118 | 20 | M 3.5 62.0 62.0
34 | 27 | F 1 36.0 36.0 120 | 44 | M 3.5 58.5 58.0
46 | 50 | F 1.5 46.0 43.5 124 | 48 | F 4 54.5 57.0
47 | 56 | E 1.5 34,5 35,5 125 | 19 | M 4 59.0 64.2
48 | 46 | F 1.5 58.5 60.5 126 | 29 | M 4 53.0 49.5
53 | 4 | M 1.5 59.0 59.0 128 | 39 | M 4 45.0 47.2
58 | 47 | M 1.5 59.5 63.0 120 | 35 | F 4 49.5 54.0
Yi5 il 42.9 1.0 isg:(s) J_fég SEHME | 35.5 3.0 ifzg :fg;
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X 8. BREBFERICHT B MEORE
— P [Tes 1969 4 F 1 £ mmHg 1970 4 fr fm ¥ mmHg
o N | F | ®&E% | #E9 | Pt | WEH | w5y | wanE
. 127.9 78.3 95.1 124.3 76. 8 92.8
2 EERH 13 40.2 +20.9 +11.7 +14.2 +23.9 +14.2 +17.1
. 127.3 73.0 91.1 123.9 68.7 86.4
2B 16 35.9 +13.5 +10.1 +10.8 +10.0 +11.8 +10.4
£ 9. BREBEFOWERE L OEEBEIICE T BRI EE OB
, Boo% | Taes FoWwo1 B M OE mm
e B
N P 1969 4 B 1970 % p
- 2R 13 38.4 4.9+ 2.53 6.2+ 4.80
BEERTF 2EPE 19 37.4 8.4+ 8.73 11.1+10.8
. 2 R 25 43.7 10.9+ 7.78 11.34+ 9.37
BEELT 2EVIE 24 32.0 14.5+10.07 15.54+11.81
e 2 ERE 20 10.5 6.2+ 6.12 9,9+4:11. 81
# ®O# 2ELIE 17 11.7 16.9+17.91 11,1+ 5,10

REEBRED 5 LEH S BITOWTORE 23 61T
R BRI 49 iz onTiTebiizhd,  EBRL
1ZUHND 135 i B ch o, LIchoT
FEH () DL EoEhs 149 B 6 1T 4.0 %, bR
() IR 3BIT 2.0%, ULhdTXTOBIZRT
THol. FEEEERED (H) DEko6eflizzh
Zh 0.5 1, 1, 2,25, 3K (FH208) T,
() Dbosflizzngn 0.5, 2.5, 2.5 (i

L5E) Thbh, ZORITIZMEHEBERKIZALNITNE
STH5.
2. 1969 SFEEIRPBINE & DI

HE  BEEEDERRI OV TR, BENREHCS
BICOHMRAREDBAEMDHI I N, HWELE 55
BOYFEIIBRB TIIDNDT, TOTIRERICON
TORBE LTz, REBORBREERICE ST, BE
Bl6 6 (RT7OEH) EREI6H (FT0H¥) &
Whid, ZNZNC W THEEE DB LB L.
2kg RGO &% A%, 2kg HEHENUIZE D%
W, B LIZ30RHELTHS e, BERTIZET
i, REQH, Wiy, BERTIESH,
ZoFl, W2fEisoiz. Tibb, BESTIZCO
1ERNTEEDRED S DD E BN, HDL
TZEDLYIIEIILIZE DOFBE DI LN T &
WTEL S, L Lgdss, Z20EEEI OV THS
FTHLAEE IR DLENS L EIFTTEI.

ME : R 34 Gl FIRICIREE 18 51, EE4E 16 51

D2BITDOT T, WEEONEILE, RN LE,
SIS EX00 T Hlicd 5 &, 1970 4251 VR4
AT § SEIEIEITENDS, FRO=EE
WA zhols (&8).

TR RIBICIIEEDEBR & UTHIR TR EE
ABNBDT, FAEESLHRET 241 LT 494
by, 35ICHFEERICE D CBAERE & FiER &
ChTTHRE L. 208 EICRT. MEE L
BIE U CEEROTSEOHPEERS ) 2% L
TOWBHIRERIT 505, BHO 1TEROE(LIZNTH
LABE TV Ao,

& #

1970 FED HERED —FEWR21E, BESERTE
BICABEFROD 19 Z%%ks, 316 Z225%BHEELTY
TFEINTHI. UL L—BHXOZZHRNx by
TE»DICEdHDT, 186 ZOKMBUHDTE
8 ZORMMITE T 2 MESNRRBEZINAT, £
30T 50.5%BMFBEE O, CNRBUTEL
TRE DT, REDFHIBIINICK & s EeEds
HBHEBRLNDEEFHOHLEDS NI TTEE D
5. IL—FRBICEL OHKBH 200, BE
HE% D2 TATEHRD LZBLNT, SEDEED
BIHERZEOHROTRTR2H U 5 2 EFAHEETH
203, EHWITRBOBBISAEETH 2 LEDNS.

FREBEO—FWZIL BREROBZ O, KEF
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R, AR, AE, B8, MF, KL, WELEE
HIsEDO—RNZ  DIKBE IR, LIt TRS
T, RER EEEECET 200, FERERIE
DO THEBBRER & \BEF &b, MRl
ELTEDIND ORE>THETS LKL,

Z b2 S BIED FFIEINT otz HE D BEFR
i, FRELDE2EHOBRICL 2T, BRACTIEH S
BHAIBEORERZAS §OVE. ZRI DD
532 h O FlicE B BRI, B, KEEE, HE
B, WEOUNE: EDERERIZERE L TES
TWARHIRERITE. DL 53 Ehs, BADE
B|E & BITEEER E NARRE S ORBERFOERE
VEABDENDS S, Lo T 2EN ER&EL
RHRNAT, FEEROBEICEL>T249L, WY
FIRO ERZ HU B C &I BRI b Tt
[/

CACR L TiE, 881113 TR ER D 1968 FF5K
KT, PHEEE4EOREEHE 3EUTOD
FREEHUTORE 2HNTH S &, REOBREIEF I
DNTHEDHER AT DHEL Y, AEOFERAS
L DORRBOIRICET 2 & LAWK E»DIZEED
N5 T L, H2TIEE R OREED & FE I
ERAREEE S & BRI T 2 = — VODRER)E L L
BOEENSACEY RELY, FEHRRICL> TR
EPXBL, MEBENCOWTHENT A C Litizzinigh
DEZTENHDEZIENE. LOL5TRML 5,
THEERRCE DT I ZRARO 2B by, WEo
BEFHEZHANCAIEL T, 20HDE2H L 5
ELUIRRETHD.

9, REEDERBEIRONWTIZESIKFLUIZESDY
BRRERED S1.1:8.4kg It UEERRIL 52.8+8.0kg
T, MEOFHETALHE D, FHICK U TERR
DOAEWREOCHREZZIT 5. COUZHBOBRICKED
THEFOED 2R, ZNFNEERT 36 %, HE
BT 29T e ol XABETH SO0 b
R TS UREE OFRIMEIC W TIE, R
10.3+10. 1mm, EFEF 14.4+14. 1 mm T, FaEd
KREL TZOZ|IEETIRRDY, BECRBETHS
WL 63 {EES 2 HEmDd 5 bdsbh, F9FH
EBYDHERENSTEMTELS.
VREEDRER B LI RETR, EREBEDE
{62 BT DEFIsh oo hs, BREZOHRITEINT,
HEFD UTERS, Bnbld 2 O REFRC A~ Th
AN, FEUNERECALS.

BLE 7 2 =—Ad58 UBIICODII>TH 3 eI

WEITUE, RYEICE 5 2R SR E O
bHBH. Lok ENS EHEL BEERD BE
&, HEORRE L OBIRICK S EILD § 12 B D5,
SHOREP SIZ NS OSZHET S 3 OREIN
Zpots. B - REMITEREE TS § OOBEER
B OTBREORSLIESH L ST shald s 5 g
FIEEEAS.

L b

19708 3 & b 11 BihbzoT, FURHEER
FHIC L DTS ONIHE—-FRZORED 5 b
b, RN BRILOHELEE, BE, WFE, K
Wig EWo0T, RERITRC LD T I NIz i
FUBEERL & BEREE 20T 2 C LT b, HERRR
DOBEIRZHBELE 5 & Lz, BRIC—EEEiconNT
i, MEEEOREEHEL, 1FEOELE2AL S &
Ule. BONIHERZERNT2 LLUTOL Siiz’.

1. BEEED —~FRBIC BT 2 ZLEIZE 1944
T, Z2HEIL S0.5%Tholz. 194H8DNDITILE
F90 %, #F 104 4T, 17FU EOREZIE 130 4,
17 FRIGOBEEEL 64 B Tholr. BEEEELE
RIGEEEERE, 2B F2EEB ST 5 &, BFR
61 fil, R 42 HIDET 103 §il, &1L REE 69
B, #rEE 2 H DI FITHOT.

2. BREEEI 175 BEEEEERIC OV, &
H, BE, 0FE, BIFREERERENFNLEL
1208, WIN3IBEBDEENLB Doz, L
L, BEEFORILEHEIBEROZNL hIEET
LEmBA NI,

3. BEZRTOVWTE, ESOEEASVIID, B
£, BREOERREZEVELUL KRS0, RIkE
8.8k5.7mm i3, MEZRBDOZNL L HENET
HOTWEREIZN A g0z,

4. BAEFITET 2 AREEOM E @A—FOYEEDE
ERIERTHS E, FEI BOTIE BIERD $H,
RO /37T 2kg U EOEMEZEA S § Db
DIV ZCIER TR o1z, [ER X Ok
20T E A EED 2Tz,

ARABRIBH e BRABHEER, AFEKK
FNRR, LANTANERE, KERWURE, B
NWSLREE R D UK EERRIE O L6, HRE
KEHEINTCHERTFIA, MERFIAKELI 8L
M5,



HE—~ZXRZ2O0NBERA 131

X 573

D HEEL, SBOKEE: E (after = =—
NVHIREE) OFERFENERR. BHERE 60: 409-
431, 1969,

2) BRM, BATEZI: W RIE (Blte
7 ==~ vihE) OBKRNTE, & JIKHBEIFTRIC
DT, [EEE 60: 440-448, 1969,

3D EREHEL:CH-A5270—10D% v Mgk

9 AEASER L OECoWT. FlEE 62: 12-19,
1971.

4) FIREE, JERa—: WE Rt 7 ==~
FEE) OBRKRNESE, SREEFRROZDEHBORK
. FHzE 62: 132-138, 1971.

5) ERMEHIEIN: RREE.

6) RBOFKENZD : WESEOMHEEYD DT
(B4, BRI 46: 2322-2330, 1969
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HEE (B(EE 7 x=—IVrhEE) DOERFRIVERE
ECCEBARRDZ DEOEE

FUNAKSE B AR EE (T4 EOSANEE)
Mo# moEed Boa —

Clinical Observation on Yusho (Chlorobiphenyls Poisoning),
Especially Further Study of Its Dermatological Findings

Shoji TosurTani and Kéichi KitaMura

Department of Dermatology (Director: Prof. Kentaro Higuchi)
Faculty of Medicine, Kyushu University

The general examination of the patients with Yusho was done in summer of 1969
and 1970 respectively in Fukuoka prefecture, This report is a comparative study of
the grading according to severity of skin lesions in Yusho,

We simplified the grading as follows:

Grade 0: Without skin lesions, Grade 1: Pigmentation of the skin and the mucous
membrane, Grade 2: Comedo formation, Grade 3: Acneform eruption, Grade 4: exten-
ding distribution of the acneform eruption,

It was clarified that the severe cases of Yusho (Grade 3 and 4) were decreased
and the light cases were increased and then the improvement of the skin lesions was
seen in general,

The most excellent clinical effect was that of removal of keratotic plug in the
freatment with vitamin A acid lotion to the patients with Yusho and the betterment

of external appearance of the patients was produced,

I.& L & &

FHRD 43 2810 J LARE, THHA—BHCHE UTCED
BRI HRBED 2N THo T, FEEKRD #
R, KBS OEROITDBEEE LTHN SNz 4 4
u—v GRILE 7 = b) LW S HBIERARS,
FER OHITEA, BRsh, ROMCEREINT
DIFEELUIZ S SIcINIz.

HER44 44 7, NRETIRINE, BEOREZ
VW UIRERITIRICE R 5 SIS R P g &
T, JRIREE AN, WRMEREIER &
U, H1E, FER, —RPIR, A, B, 5
. HREFL BEAR, WTTRELE0REMEDS
T > TBES MBS TN A,

IIED RERERIEIRC DT, IEf444E6 H
FETOEMEFEMESEE 605 6 51T, ME (R{ke 7
= == VHE) BIFREEE UTRESN, HEDK
FEREER A & BT 3 MOUCEHISER I TV0 5.

LAY, H444ES B, IHERTOD 16 FERE
BEFEERAREETO 25 FBFO 1 @EUNOE-
SRIEE, 2006 DU R L, BB R EEERS
BLOEREDN UBRIEERBEEDFEY, HWE
BEOEGTPHRICERSEEDS 2 Z EDMEESN,
BAWIETREGICONT, 205 2T 2 BB
BoNtzicy, HEM444£8H, 4, 5, 11, 12, 25
FL 26O 6 BT, BEEMEIRE S
—HREDIRIBRIC B TF b,

Z 0%, B44, 45 EEITH U T RRIEBT T,
2, NFOBEF2EFDOFEESHY, &IKEH
CEWT, MEEEOD  BEFEROBER A, &
EMHBHAEETH DT, RESDIEEBRICITEL T
BRithSFR) THREEL DB THZ e 6, Dlisl &
YELRE, WEREO—FWB2T2oT, ERERE
HREMNOBIRVSUHETHS EEL, HM4SESH3,
4, 5, 6, 7,10, BLF NEOTHE, Ei#
X OREFNEARIREE,  JCAUH MR ER b T
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BB, AEXT, KRAEATHREMZZz0FNh, &
BARARTIREG, RERETRERE, FEMKIEHE)
WERICEBNT, —B2VeEERSN, BED L
EBREMES Ui,

AWET, T ST 44 EE L0 45 EER TR
PUCDNTH DN —FRBITB T, Fshi
MEDEEE AR (BEWEEME 6054195,
IH44, R1BR) 1Kd &7 BEEEOLE »R
L, TH0C, MRMEILAIHEIUD ORI
TUABIBEDORRC OV T 5.

I. REEEEOCEE)

1) ARl 44 EE—FRBIC ST 5 REEEEDR
JHAEDEFER I HREAE (K1) 2, REEROLD
B UL HREILL T, e HEEEEEIRRLT.
0% MEERBEEAERL, ABHNELOAD

LD
1B FEUTERNE (ME, HEEL) 0s0
X))

2K EHROERZ % L0

3 EERERERLMES LD

4F M EOREERBEALOBE TLEEAD

BN E O

UEDSBETHAEN, EBEBRLUTAZ L, 1E
E2BDRMIHZ DTN EWNS A 51T, HE
BHEELDELIBN. ZOEA1KE, 0~1E, 1~
28, 2~3F, 3~4AFL—ISRRII UL, B
TAHEETIE, O~1EZ 0B, 1~2E1 1%
N 2~3EIR2EEA, 3~4EIR3ELVI LD
Wy T CTaEL.

FRFD 44 FEERSIERNIZ 352 51, BT 16841 (47.7

& 1 REQEEE DA

%), KT 1848 (52.3%) Thh, £, , BHE
BIEED 3HICL S PRI E2ALNB B TD
3.

BIZBEECHHL, FEEREETE, 1, 2,
3EVIMIA—HEETOMEL, OFE4E, b
DIL2EECEET, IIRA—EETHS. 0, 1E
DL 5 CHEEER OB O T2ty Bk D3Iz
2BIRILDTNEY, 2, 3, 4ETIENEILE
DS L, SR DS 72055 £ 2o T
5. FEEIITE, 10 FRBREE L, 10FET, 20
FR 0 FRPCNEOE, RIZRET, 0FR,
SO FREESV TTLEBRL TS, 20 F TR
EI2H 5 BTNEODS, DB E IS,
AEDCE SEETI, 207 RPEET, DT 30
FTHRTHZ. 3ETE, Bz 1074%, &ZHET20, 30
FHRYEZN. 2T EIR 108, 20 FRIEHRT 3
2, TR SABENESBR N5, 0,
1EOX 5 28R 10 F 3 TOGERBICE .

2) WA 45 EBE—EHRE KB 5 BEEEEY

FHEBXO—FHBHGIC I 2T, 28I 205
flics EE-olz. 122U, —H—FHRZAUNDS A
HIT THEER AR B2 LI D2 A TS, &
3RAB L ST, Bk 98l (47.8%), ik 107 4
(52.2%) &RRREITEZ VDS, M4 FEEOHERE
BRIBEAEEL—H LTINS,

BREEDT2A5 &, 1ENREIZELT38%B, 2
WT3EH 29%, 0, 3ENIIZR—HEET2LE
D 1/2 SEERRUTNS. 4 BERI Dl
T, EPICABZ 5DHCTERNCEBERIN
3. 0, 1BOBESTAMEICEL, 2, 3BEOHRE
SEREDICEEDS. ESHCAH B &, 10 F RIS

q O K ®oOE W B R 5 % W O m R
B 1 E | AR ABED DT —XRREOH FEITES .
(ComE | BRLE OO MR O BRI
BB
% 2 E A ,
s | B BT OB 1t
s
£ 3 A ) G DI
GRS S Ic—B L - R B o0 JEIE
SEHS, TR, BUMMOELOERL
® 4 E | 2a0®LloEk B, FREOME
(E 5 | BT 3RS FOE OIS
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FlIHREE - b L—

£ 2. WEMEEINERSREEEES
0 B 1 2 K 3 4 5 Gl }
G i Bt
B k| % & |B & |5 k|8 K| B k
~10 7 10 8 10 16 4 1 3 1 2 33 29 62(17.6%)
~20 4 3 4 1 13 9 19 8 4 4 44 35 79(22.49%)
~30 0 2 3 6 7 9 7 10 9 9 26 36 62(17.6%)
~40 2 3 6 18 7 5 7 11 8 3 30 40 70(19.9%)
~50 0 3 5 5 4 9 5 2 3 16 27 43(12.29%)
~60 0 3 2 3 0 6 8 1 1 0 11 13 24( 6.8%)
~70 1 2 1 3 1 0 1 0 0 1 4 6 10C 2.8%)
~80 0 1 1 0 0 0 0 0 0 0 1 1 2C 0.7%)
14 27 30 56 48 42 47 40 25 22 | 168 184
&t vl Enevdl Bhwasedl Bt s e 352
41C11%) 86(25%) 90(26%) 87(25%> 47(13%) |(4895)(529%>
& 3. R4S EREEREREE
0 K 1 2 B 3 B 4 K at _
E 4 @ &t
B k| B x| B x| 5 k|8 x|B %
~10 3 5 11 9 2 2 0 2 0 2 16 20 36(17.5%%)
~20 4 4 4 4 9 7 6 2 1 1 27 18 45(22.09%)
~30 1 2 1 7 5 5 2 4 1 0 10 18 28(13.7%)
~40 3 4 6 5 6 10 3 2 2 1 20 22 42(20.5%)>
~50 1 3 6 10 6 1 3 2 1 1 17 17 34(16.6%)
~60 0 3 1 4 2 2 1 0 0 0 4 9 13C 6.3%)
~70 0 1 1 0 2 0 0 0 0 0 3 1 4C 1.99%
~80 0 0 1 1 0 0 0 0 0 0 1 1 2C 0.9%>
~90 0 0 0 1 0 0 0 0 0 0 0 1 1€ 0.7%
12 22 31 46 32 27 15 12 5 5 98 107
2 \ = (eSS ——— S — ——— 205
32(17%> 77C37%) 59(29%> 27(13%) 10 (496> |(A8%)(5296)
BT R2%%ED1255, 30 TR D22D0ITIEHE ) s s
~RETHY, 0FETL OFRBCACoNT o T SRERRERAOE I
%. EEEPESIICASD &, 1EDOHEMI 10F%
THRSE L, 2ETEBER 107K, Ziid 307 £ @ R4 FARI4SHEEE
ROBEETHY, 3ETIRBED 10 FRBEL. ~10 62 (17.6%) | 36 (17.5%)
3) W44, 45 EE—FSRBIC B0 3 MR ~20 | 79 Q24%) | 45 21.9%)
S 7E DI ~30 62 (17.6%) | 28 (13.6%)
QMO BT 5 ET, B S IS O AR ~40 70 A9.9%) | 42 (20.4%)
45 R O FEMIOMERE O —FRBESICE 5 % ~0 ) 4 228 | 34 16.5%)
BRROBSTHE. Tirbb, TRA A 44 R :y/g DDA
UERE 352, PEANASERE203 BlE e Y, ASAEREIS 44 ~80 2 (0.6% | 2 C0.9%
FEEDRH S8 BITT XN, 12170, BEOEEIZH ~90 0 1 C0.5%)
EEX VBB Y, T RBER—HEHI. B - s

FEE ARV HE SN ERFO—DICEFHHVDH 5.
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#413, B4, SEEO—FHRLRLEHOES
AROHETH 255, LOWEIBD TILALLT
WADT, COEIMEIUI RS BNESTHS.
FEIRIE, MsRICHTHEAD T4 R 4 W
BEBZOIZDIC, BEBVH. 20T, HEHK
PERNCEREEDTEOLETiZ, ZMUBEE ST
PRA. O ERERTHIIDIC, F44EE~
BERZOEEENE, REHXEZNUNOHEKT
FIITHELUIZOW, £5Ths. 1, 2EDE S
BHERNY, FEHRKIIDEL, zhic®gl, 3%, 4
BoX 5%, HEEILO UREMI S i S #K
DVH L, 4BRBNTELRZOEAVERTDHS.
Tibb FROELZ, KEEITINT.
ZLTULEDENPS, 60X 5T, Bi4dEE
DHEERD S, FEHRXOEE R 242§ & B0
ASERE203 Gl A EE L. O, 1, 2ERESN
Tid, BRASEEVBIMEEL DY ZOEERE S
ZOTEY, 1ERBNTZOEIEIRETHS.
e, 3, ABOL OICEEML, HE4S EER
44 EERETZDEERERL TS,
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A Chlorobiphenyl Induced Fetopathy

lichiro FuNATsu, Fumio YAamAsHITA, Takashi YOSHIKANE,
Takako FunATsy, Yushi Ito, Shin Tsucawa,
and Masaoc HavasHi

Department of Pediatrics (Director : Prof. Iichiro Funatsu),
Kurume University School of Medicine, Kurume, Japan
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Akio AriMaA, Noritake Apacui, Kenichi TAKAHASHI,
Michiyoshi Mivanara, Yasunobu TASHIRO
and Masanori SHIMOMURA

Department of Obstetrics and Gynecology (Director: Prof.
Toshi Kato), Kurume University School of Medicine

Seiichiro YamAsAxI and Tadashi ArRIMA

Department of Medicine and Clinical Laboratory (Director: Prof.
Seiichiro Yamasaki), Kurume University School of Medicine

Tsuneko Kuno, Hayami InpE and Ichiro Ipe

Premature Center, St Maria Hospital (Director : Dr. Ichiro Ide)
Kurume, Japan

Four babies born to the mothers with chlorobiphenyls poisoning (so-called Yusho)
have been studied in detail., The unusual clinical features were as follows:

1) Three of the four cases were “Small-For-Date Babies” (SFD Babies).

2) Dark brown pigmentation similar to that in Addison’s disease and perchment-
like desquamation of the skin in general, especially of the genitalia, axilla, near the
finger-nail and hair follicles were noted,

3) Dark brown pigmentation of the mucous membrane was marked on the lip,

gingiva, palate and genitalia in all cases,
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4) Gingival hyperplasia with pigmentation was seen in three cases, and eruption

of teeth at birth in two,

5) Dark brown pigmentation in the palpebral and limbic conjunctive was marked
in one case and slight in another, Secreta of cream-cheese consistency were observed

on the palpebral conjunctiva in two cases,

6) The frontal and the occipital fontanelles were larger and the saggital suture
remained wider than usual. Spotted calcification was noticed on the parieto-occipital

area of the skull in three cases.

7) The face was edematous and there was exophthalmos in three cases,
8) There was hepatomegaly of the size three finger breadths below the costal

margin in one case,

9) The laboratory examinations revealed elevation of serum g-lipoprotein in one
case, alkaline phophatase in one, lipid peroxide in two, and GOT in one out of the
four, Other values including growth hormone, Triosorb-test, 17-OH, 17-KS, total-and
ester-cholesterol, total lipid, triglyceride, phospholipid, TTT, ZTT, CCF, LDH and

electrolytes were within normal,

10) The pathology of the biopsied skin showed hyperkeratosis with keratotic plugs,
acanthosis and melanosis in basal cells in all three cases biopsied,

11) In the liver, biopsy showed fibrosis with a deposit of the pigment (case 2),
swelling of the hepatocyte (case 3) and no abnormalities (case 1),

12) The growth of the infants paralleled that of average healthy infants without

delay in motor and mental developement,
in all cases.

The pigmentation faded within 2-5 months

13) The growth of the newborn rats from the rats with experimentaly induced
chlorobiphenyls poisoning was evaluated for more than 30 days after the birth and

compared with the control rats,

There were no significant differences in growth between the two groups, nor in

birth weight.

The fetopathy induced by chlorobiphenyls poisoning or the so-called ‘“Yusho” of

the mother has been described.

The pathogenesis of the main clinical feature of gingival hyperplasia, Addison’s
disease like pigementation, early eruption of the tooth, and calcification on the skull
has been discussed, in comarison with diphenylhydantoin induced gingival hyperplasia
and the effect of DDT on the adrenal which share certain resemblances,

Chlorobiphenyls 2{FRED 1 ~7 A HIKEDTZE
i, EROZFBRSS O 25D, bThrod D (140,
FOTRE T2z @ (16 LEEENS
DTHs, HEINT FERE BE - BEO BEEER
B0 BEL EREEE LY LI, bhbhuich?
chlorobiphenyls f&2#fE (chlorobiphenyls indu-
ced fetopathy) & LT3 &Lz (RhEuid,
1969)%.

% DRRFEE DEHBER 2115 0120T, 45EHD
FEMISBEIR B, MAREHEL, AW TEERY
w NMZ#317 % chlorobiphenyls #¢¥55EEE, ZDE
ANDOHET O TELRT 5.

I. & b @ chlorobiphenyls fetopathy

1. EH(EL, 2)

4IEBIE B A A D o - VEFRRPIBBPRENE D
Hich 0.6~101 >TxhH, EH1DOEFDEDT
DA Z 7 v —ViEET 2000 ppm Thotz (Haid
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HERL 2 OERRIE, BEERICZ & KESHhTng
WS, FIR1 ADTI D1 L P EOEITHEYEELE &
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Fig.
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Fig.
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Fig.
Fig.
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8.

Explanation of figures

Case 1. Pigmentation on the skin, scrotum, edematous eyelid, protuberated
gingiva were noted. The tooth were lost.

Pigmentation on the skin of the finger and the marked desquamation in case 1.
Pigmentation on the hair follicles in case 1,

Uneven protuberation of the gingiva and the teeth at the birth in case 1.

Skin biopsy finding: marked hyperkeratosis in case 1.

Dark-brown pigmentation on the scrotum and penis in case 2.

Parchment-like desquamation, the pigmentation of the skin and the edematous
eyelid in case 3.

Brown ring (corneal limbus) and the secretion on the eye in case 3.

9a, Scattered calcification on the parietooccipital skull in case 2, (C: calcification)
9h. Larger frontal and occipital fontanelles and wider saggital suture in case 2.
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Table 1, Chlorobiphenyls induced fetopathy: Family history
Case ERESAYS 2 (T.Y.) 3 (H.M.) | 4(S.M.)*

Sign of poisoning in mother marked not noticed slight some eruptioa
Chlorobiphenyls taken weeks or PRT 2 =

months of pregrancy 2 ws—delivery| 5-35 ws 6-31 ws. 4 ms.
Amount of oil* consumed in

family (1) 63 5.4 1.8 | 9
Family size (number) 6 5 3 | 2
Oil (1) per person 10.5 ca. 1.1 0.6 4.5
Toxemia of pregnancy hypertension | hypertension | edema slight anemia
Drug in pregnancy thiazides yves yes ?

* Qil contained 2000 ppm of chlorobiphenyls.
** This case was examined at her 3 months of age.
Table 2, Growth at the birth and in infancy
Case 1 2 3 4

Sex male male male female

Birth weight 1800 2500 2930 2300

Gestational age (weeks) 36 42 2 40

Small-For-Dates Baby yes yes no yes

Mean*—3/2 S, D. (Birth weight, g) 2120 2690 2690 2300

Height (at birth) (cm) 41 47 46 ?

Mean* —3/2 S. D. (Height, cm) 43.8 48 48 47.7

Further growth small small normal small

Follow up (months) 16 8 8 19

Date of birth (1968) Oct. 13 Oct. 25 Oct. 23 Aug. 27

* Average of healthy newborn babies
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Table 3. Clinical sign and symptomes

Case 1 2 3 4%

1. Dark brown pigmentation:

skin in general, near the finger nail, hair follicles H + H +

genital, axllia H H H +
2. Dark brown pigmentation of lips, gingiva, palate H H Hr ?
3. Color ring on limbic cornea yes no yes no
4. Desquamation (perchment-like) H - Ht ?
4. Gingival hyperplasia H + 2 H - 7
5. Dentition at birth yes no yes no

(number of tooth) e)) @
6. Calcification on skull yes yes yes no
7. Wide, open saggital suture of skull yes yes yes
8. Larger fontanelles (frontal, occipital) yes yes yes
9. Exophthalmic, edematous eye lid yes yes yes ?
10. Rocker-bottom heel (prominent heel) yes ves ves yes
11. Secreta on conjuntival palpebra yves yes yes no
12. Hepatomegalia with increased consistency no no ves no

(3QFB)

13. Fever in neonatal period no no yes no

* Examined at 3 months of age

(Neither neurological sign, nor splenomegalia, lymphadenopathy were observed.)

Wiz (K4).

(3) R /DREMIZADS L hAEL, RIREEY
HENTI Y, GHIK - HEEERIC VTSR, #iE
MO % 4 i 3 flica & niz (K9).

(4) 4513 FlpiRIGEREIR, RIREHIRT, &
BEOL L, BAREE HEOT, —EBEETEY
RUTZ. U UVENOTERZER, DIE, MEEO
MM NUBEOATBIE S & O L ishD1z.

MR 2B OEBEDREVHE LT, Ebd
Ednbw B “rocker bottom heel”'® ZRU7Tz.

(5) &fl, MBERMCERRRE2 A E Dok
%, EF 1 TIHEHKOEOBEVE» DI &3
HeRETHASH (E4).

4. [ - N - IFRSEE

BiEZ2IOTHRERZREBE LI, TEZDOKRE
7, BREOSVEDOROZNT (F4~7). ERIL
WWREIOAME, g8, HEREO—BEDORE 2% &
BIzdd, WOWRE L CTERIBROEFIIMEL
T2 ¥ O Cidlshotz, 372 bR f-lipoprotein,
FVAVWE T+ ATy 2—%, GOT OLEF (1/4),
BRIIEEEDO ERE 2 AT, I2BIEHI 1 1I& ACTH-Z
ADTVUNVE -2 RUTZ. Menghini $Hick A
FERTREDRERE2HEDTINAE (F6).

5. Follow up

200"

0 1 2 3 4 5 6 g

Fig. 10. Growth chart of the cases
A: body weight, B: height



Table 4. Laboratory findings

Chlorobiphenyls B& K5

Case 1 2 3 4%

1. Red blood cells (X10%) 240 401 562 357
Ht (%) 28 — 54 —
Hb (g/dD) 8 13 17 12.6
WBC 14200 10000 13400 15400
Eosinophilic cell (%) 4 1 2 0

2. Serum protein (g/dL) 5.0 6.0 7.2 7.6
a-2 globulin (%) 9.4 9.0 8.7 12.6
r-globulin (%) 14.5 12.9 17.1 21.1
Immuno elctro-phoresis normal pattern ND ND ND

3. Sal;}lar’nlgcgfbét:’s P, Mg) within normal range

4. Lipids: Total (mg/dD) 780(720)** 850(600) 565(730) 420(540)

Triglyceride (~) 95(145) 108(114> 116(175) 136(131)
Phospholipid (~) 180(200) 216180 156(194) 164(176)
Lipotest 1.001.8) 5.0(1. 4 1.9(1. 5) 2.7(1.8)
Cholesterol (total) 110(172) 143(126) 136(174) 155(152)
Ester 60 66 (65) 70 (73) 7070
Lipid-peroxide 0. 065 0.048 0.074 ND

5. Blood glucose 70 80 59.3
Glucose tolerance test normal normal normal ND

6. Acid-base (Astrup method) normal normal normal ND

7. Urinanalysis normal normal proteinuria normal

(transitory)

8. Cerebro-spinal fluid abnormal *** | normal normal ND

9. Wasserman Reaction (- = (= (=

10. Growth hormon (xg/ml) 50 13 45 2.2

(days of age at analysis) (60) (23) 23 (6 months)

11. 17-OHCS (mg/day) 0.2—1.5 0.5—0.8 0.1—0.3 ND

12. 17-KS (mg/day) 0.7—1.3 60.4—0.5 0.2—0.3 ND

13. Metopiron test(rate of increase)| normal (3.3) | normal (4.1) | normal (2.5) ND

14. Triosorb-test 26 28 27.7 27.6

Tetrasorb-test ND ND ND 17.9
15. Bone age delayed ? normal normal normal
16. EEG normal normal normal ND

* Data obtained at her 3 months of age,

£33

() shows the max. value in later course.

*** Increased protein (185 max. decreased to 60 in 4 months; cells: 13, glucose and
Cl: normal) ND: not determined

ROEE - #2E, BREOSEREITIIETL,
HBNFENIGEDL L3 IfTebh (K10),

FAS GEESF - B TOBE - i s .

i

T HEERE L ITEREE L YT, bHIEENR
B ¥l

BRI 2 ~5 B ATHELL.

EREEFOHE

I'. Chlorobiphenyls #51F15S » b ®BAR - &

1. EEHE

Wister RIS v b (BRASEBRBEBIERT) 25 L%
50Ego, 58 (1—V) iwhiy, TE2NEEL,
ZELRBA A TICL hEER LU, [Bitd s
—FEEEAR»HEE, [—VECE YAy —%
FNZFN 25mg, 75mg, 225mg, 675 mg/kg BAL
B UvFT2~3BEMES L.

2. B2y FORE

SHBEETIIZ b2 02> 070h5, 1 —NEHITESDS
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Table 5, Liver function and amylase

MREME—ARIZ »20A

Case| Age |GOT|GPT|LDH|Alph.*| Br-T*#(D)*** TTT \ZTT | CCF | Amylase [Thrombotest

1] 10days | 46 | 10 | —]| 82 1.4 0.6 3&‘(—) 2 100%

1 month 50 5 l (normal)| (normal)
2 u 50 18 l
3 . 18 | 12 31.9 |
3.57 36 20 56.5 ‘[
4 33 12 270
5 »# 53 18 965 | 22.5
1yr.4ms.| 12 6 515 | 30.8
2 2 weeks 10 7 3.0 1.4C1.0) 0.8 41| (=) ND 80%
20 days 27 5 230 | 10.6
1. 5ms. 10 5 230 | 12.4 1.0¢0.8)
3 5 days 36 7 320 8.3 0.500.2) 1.7 1.4 () ND ND
7 18 5 7.0 =
5 months | 27 29 18.4
8 18 10 17.8
4 3 months | 78 46 ND ND
7 7 10 10 8.0
lyr.7ms.| 33 | 10 | 470 | 17.1 |
* Alkaline-phosphatase (Kind-King),
** Bilirubin-Total (Direct), ND: not determined
Table 6. Liver biopsy findings
Case 1.: No abnormal findings.
Case 2.: Slight fibrosis with the deposit of pigment.
Case 3.: Swelling of the hepatocyte, hematopoetic foci
Table 7. Skin biopsy findings

Case 1.: Slight hyperkeratosis and keratotic plug, increased melanin pigment; hyperkeratosis
in the biopsied tissue at tibia (biopsied at 70 days of age).

Case 2.: In the first biopsy at 30 days of age, ballooning degeneration of the epidermis,
increased pigment in basal cells, slight edematous lesion in the upper layer of epid-
ermis and keratotic plug.

In the second biopsy at 40 days of age, hyperkeratosis, marked pigmentation on
basal cell layer, edema in pricked cell, and lysis of basal cell.

Case 3.: In the tissue at tibia, marked hyperkeratosis and keratotic plug and increased pig-

ment.

In axillar skin, slight hyperkeratosis was observed at 20 days of age.

EHTC, VECREEEEGA LN, £zt o v
—VEHBEBZNNIERFERYEICD, NHTRS
PLrt 4 PLps 5 ~14 BRIz, BIRTHEK & BHR
JEEROHMAS A & B Hh, HRFMACHREZIKC LIz
LD A D DR, FF, BOZE{LAHEDLNI.

75 mg/kg UTOHRERITIE, ZDOXRESHHIERET
BETHDIHS, 225mg/kg FHABTIRES v D 50
~60 %12 LU, AETFHITH HELR L D331,
675 mg/kg BT EBRABLIZE ODIEL 2FI%ET
vie.
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3. RIEFEC, FIIIFEEE

LR 3 72 E R TIRTEESMED 25 mg/kg &
75mg/kg HEPHTREL, BRFETEIEFERY
HlzE A, WETIR3/44 (6.39%) THDIzHs, 25
mg/kg BETIZ 9/44 (20.4 %), T5mg/kg #f 12/42
(28.6%) T, ML EBRBHICEREND .
BTk AR & MAERTRAR EH L HI2EFRIEA &
Highoiz.

4. FHEROHKE

25mg/kg WHBED T v FEROEERNE WK
BEEHELTD, PRIERLUTERDERLE DD
oiz.

723 REBRO FWEEMSEARE REIL, chlorobi-
phenyls OsiEEME O BREEE & B ITHDOTH
EDTETHS.

I. = 2

1. Chlorobiphenyls i€ L % RKAE

FAE RIS & T R T A IR (RIS 0>, 1969)
10 ougEIARE (33, 1969)2 & XiFnic.

DI NIEROFERPEAIRA L RORE (&
WHR) FAERPERT A2REOETE, H5H0IEFE
BEWREOEL L, R ZHERLTO 2 HEER
GBS, BERPATHRIROERE %1 ¢ 3 pet: 2 7R
< B A BHER AL W, T chlorobiphenyls
BalR4E (chlorobiphenyls induced fetopathy) &
SOz (eI, 1969).

ZOHEROEDI 5> THS. (1) BEds chlo-
robipenhyls & DXnhilE &EoTE L, RIS
FTUIEL»TEL TS L0 GEf2), Al OF
B, BIOEHITHOIEEREDS & IEERKE &
BTFIsHin 5 ® chlorobiphenyls DIFHE, B
W B BHEe S BREA~OBITO R (FEE»,
BRI, 1969), (2) fERYS O &DD clinical
entity 2753 &. T48DE @ERIEEOD Y KD
IOV AETH . (Small-For-Dates Baby,
SFD LBEd 5 &%V, ERMIZNT A RO
R EEE —3/2 M RER TEDLH3D25.)
GHRITE, 196812 @R & ML O IEEGRBRILE, B8,
OEANHIEEREY & HAEERL YO WOETE, @
#=E (UL ORRKRIEESE. £ (3) BEFR
(embriopathy) & HasLy, FEROFBEN AT &

2. FEF, &<ic SFD Baby O &

PhvbhO 4 EFIR3H, The AL Dic s
D 2t 9 IR 6 i fy)HDHHED [T L % SFD T

(5 B 263FEER), DL 3364 2 fldRAEITE
, fED 1 Bl TENG A2 BTHEENILH S 29308 T,
PR TE bl (B3 ).

SFD Baby (&, FEPINEEFME (intrauterine
malnutrition), dysmaturity (FREKEHE), placen-
tal dysfunction syndrome (AR EREREL),
postmaturity GRBZEL) 5& % { O MBS FHigH
MBhb, MNREED N o 2D0EDEEDTINA.

FAERICHE D ALNICEE (RATORHRZ 2
L5 THA. HEIZD, 19699 43, SFD Baby il
BEUEALND2EQEHEEED EIDIEAHT &
A

WIS L, BAD E 01z chlorobiphenyls %3
falE o FEDEWEAEm %2 > C &£id, SFD Baby
OEREOY E2E LT, FEXWEROBEFRIIEN &
LR S i b i

IVDNWZORDOROREE R, IJTBEICETL,
NS TS A0S, e IBUFEEREACAT,
BETEIIMHATRERTH DI

3. EREFFR—FTERORFEEOER

FEADIEIRFTIR (EBIE»Y, BEREN®) &5
~, BHCO~TCRR © BE, RAOAERR GBY
135> 19691 1T A 5L 7ol HIWILEZEH - 8 O HiA
e, BEEFCORKIE, RRESE & KD
APADER I bR R, EENSNTE, BF
DS 2~5 AT HRUIZ CEW BWHEHTH
%. Rocker bottom heel ZZu kR IC L 5 &
JRTHEDIE 3h %H5 (13 721k Dy Trisomy
Syndrome), —@HAERLFBLTHIUIBEDD
DiIkE L ALNED L, AEICRENEIZHETER
V. BREHRTRAZARA (EHE >, 196909 & [E—T
»H5b.

WEFRRTIE, EEQ/NRTALNIENY 7Y &
S 4 I GEIFRIE A, 196920 122 6 NE 213,
@Rl EEO LR (EF1, 3), p-lipoprotein &
HAEG (EFI2), GOT O LEFMEMms GEF3, 1),
FVRYT AT 7 XK OEE (HROHEEEA
AT S, EF1) Ba60, GOT FEEXNRT
FIFREHENTHEICE S, METIEERILEHIT
W BT ORISR D TS O &0 S K519
DEBIT—ET 5 b DO d ol Lo REARD
MBI R TR RADT R EE D5, BETIE
BRAEH S NI EEDBEAGIC L ARIZRIEES 34
LA DT,

L HEEO/PRITA ST 578 XM &, trigly-
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ceride L5*® %, (p-lipoprotein, BB{LISEMED
BELREZPORBREOETE 2BLR A2 RVD D
ZRBD, bbb D4 FEHT A oNshotc &l
FARHAE R DEEREI RO Z N0 5 & R
FLUTWERENTNBL E»nD (2 ARHFERD
FETHRRFPEEEMERIL E & U T SKREFR DL DTH
B, WTFIZd, 1965020, HAREHETI A0 3H
EAZAQAR

iR 2@ U C3E % 72 %1 chlorobiphenyls Ba34
IO AIREEE S 503, MUDRRZRTLELAR
HIEZ DFUTERHTH 5.

4 . FERFEFO R

(1) Addison JEieAH BN B L 575 KEED B D
BRUBIIX T2 E3NTV5. EHLO o
BT AR LI,

FOBEE LTI EERED #HiEll~E, MSH,
ACTH O WF#sE Ok ve ARR, X 0ET
DX T = UEEMREAD biphenyls 7213 2 D4R
BEMCLAEMIBELLNS. UhrUbhbhod4
Bl 3 BIORKRIRTIL, TEARBEROERETEIZA
T, BAT BHRULE 225 6 OOKIEHITILRA
HWhiHEDBVE, Addison HBERU BT Yl T
B3N Eo9THA.

MRIED AL, RREEOD RIEIC K 2RO RBOE
P, B B0 BNEEERBEDOTE, Xy
By, RZ, AvE L DOEEIZE ALY ADH D7kttt
REPEEINS. 1 HRAICIREIIER B L
7549, WMATHBEHOEE2A5C 3 FBALdbY
RETRIEDSE AT 0.

TRERD 2R (340D 13, IRIBEE, REO
B, RNBRE B —ERFEDOE S 2RTH, B
PRIREERED TR IET (Ts DA BRE) § ALN2h
o7z,

(3) SRIMIERIEM 727 R~ rocker bottom heel
(212U OREBERIZRTIC O, RS, &
DR H, HEFORMAEF LKL, Rk nBEN
(TSH), tapEA () FiR» 5, TEEROBRETLE
PR R OBEERE OWREEL b 5.

LMD TV 5 DDT 23, B0, &
CITERRBRICKECBEL  >DEEPELAY
5 EW, ERILEWICE A S ORDTWARDEEH),
H BV, Flo (196DY iITL>THOEHE L1,
AR - B 97101 ik b hexobarbitial REERE
YERD 5D 57z chlorobiphenyls OEFEFE
YEFA (induction) 279 {5 2> FfaMH - W

WROEEBBLOTNEL & 2R BT 5. fF Glu-
curonyl transferase @ induction T /PNEFHE -
ERBEREL 250, RIBERNGHDRE b HL
DWNWTU % phenobarbital OEESS diphenylhy-
dantoin P15 C & & EBRRL.

(4) HROIEX & 22 & a5 kE &, diphenyl-
hydantoin {c& 52N EH—Tdh%. /NRICKCT D,
AT, Z2OFREREE UT, @ TEIKEE
R, FITEAMBOEE, & WCHEEET (S5EERIT
S ARIEREDEA, HEBEZE) B¥HOT, N
FIEANOWHROBRRETH 5 & 585, @7 LVIvFE
— 5, ©EERMO diphenylhydantoin BE & R4
E OGNS b, NRIZBRAL D b Z0BRE
PEVDS &0 RFRIEH, @vr Ay LREH
VICIEERAE 2T T T 5 T2ERZ O
L BT R vy LARZHHH A (Livingston, S. 5,
196910, D5 L BFREMEN S 2L R A LN
BNTNA.

O TAPAKIDIEEERICIE 7 0 -V 28
723 biphenyl Th 5 H—H$ 5. LWIFLE L,
chlorobiphenyls DEAITH 2 OFAMKEIT I &
RIS RES = AN

(3) HIREAE~D chlorobiphenyls #5 & & (5
BT OBRICONTIE, @YY ATHYIAD
R, KBE, REICLIESEM TSN s (eI
B2, 1969314 (7277 UK 2 T3 SR Ok
B LSHEETREN), OE~ Y ZAOKHE, K TS
f5%>56 chlorobiphenyls Z#EHL T3, Ll J
v N DE FBEFRAN BBERCNLSTHA. D
NHONDEET chlorobiphenyls »S—FE&%C 4%
&, BIRT o PEEICESREEEL LD, ERO
MBS T ERVEHICd 55, UL, f5Er4i
CIRR2RERE UICRED v D TISEEEDLAAT, HE
Rich, 20REBEIZAKIC ENIHEUAETH
BLELDLY, FPHILKLUTEER2A LD
KR, Y R v A Ptk 553 (embriopathy)
EBTIREIN, LOXS BEBROEMTH 28
ZDIZDTHA 9 b

HIREZ » & AR (BE) O \lEE0NR,
chlorobiphenyls @ RAANRBFTHIROFMIL Rl &
UTHABEINS.

V. % U

(1) chlorobiphenyls % oz b BAELHOD
HAR 4 BIOEMSERRINEZE E BRERRPHREL,
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O &EDD clinical entity #7501, chlorobiphenyls
JAREE & -2 T X2 &, (2) chlorobiphenyls %
BESUIZERS v b & ZORR - FERDOHRE R
£, (3) FEOCERFELR DS chlorobiphenyls
EEEMAIZ T2, induction 1Tk % BEEERD
ZE, RE - WOWROEFNTL 5 IRFEAE DT
Wb dsc %, FLIOHEIERZ L S TADAK
diphenylhydantin & DDT OMAEEADHERE|
LTz,

FHEEELI A DR AAERRERIZTE,
HEREEICREL, WRE AKRMEREBRELLE
o O(RM), S8 (HERD, &% (ODBSED, L
O (b)) RHBOMBH, I~E (43, B
W (ERER) EEBOBMYPSICMALHLETF 3.

FREMAL RERRHELBIBToEmIFELoMn
A LZLOTHE, DL THELET S,

X 2

D FHIESH, MEZE: HEAZFODOEFKRICD
WT. EREZE  60: 468-470, 1969,

2) MMER: ERPEEBERE. IERS
4:129-133, 1968.

3) -a. JAEME—ERIEA: ARDRRSE BERCE
RamgE (196944 523H)

-b. AOERME—EB, INEER, LiERE—ERIZ
HIEORAER L D A LcFa . 5 EH AgE i
=ihe (HAPERER 1969C7 A)D.

4) ABE%E, MOPEKE : WE 8fter =
=—WHEE) ORERSENERR. BEAERE 60:
409-431, 1969.

5 SEUTE, AEER, dTHEE: mEAZN
OB FAT R, BRE:ZE 60: 455-461, 1969,

6) £V, BAERE, FEEZ: MERSORE
RBLCHERBERFEOETHEMEESENRE. 8
FiES 60: 432-439, 1969,

7 RESNE, WNHdHT, ZEET: HESRE
KB MBEZHNHR. BHEZE 60: 462-463,

1969,

&) FHEEA, BARETH: VbW D ERED
FEABRFRICOWT,  BHREZE  60: 484-488,
1969,

9 HHIERA, BAEEME, =A%, HEBEAL
KREES, KNEH: VbYW EEE Bl 7 ==—
ViREE) FERO 1 HRG]. ERERE. 60: 489-495,
1969,

10) /PMAZEZETF, Wb Chlorobiphenyls i &
% Hexobarbital FREMEREEA & MBI OZ
o). BREE 62: 35-41, 1971.

11) Livingston, S. and Lijvingston, H. L.:
Diphenylhydantoin gingival hyperplasia. Amer.
J. Dis. Child. 117: 265-270, 1969.

12) YTREF: RBSERE U kBRI ET 5
MEEIREFVEYBLIUA VR Y v EOBIRICH
AWM. FraRE 4: 7-17, 1969,

13) kA, SN Fa, AFEEl, mAEEA:
WIEEZOERAMERE. BNERE 60: 475-488,
1969.

14) Smith, D. W.: Recognizable patterns of
human malformation. W. B, Saunders, Phila-
delphia, p. 42-45, 1970.

15) mEEEWR, WWER, BEER: HEOER
RERHITE, BEAEZ 60: 539-543, 1969.

16) i, BATEZE: WHhYwamE (&t
©7 = =—nithiE) OEFENTE, & ICHBHRE
oW T. BRIERE 60: 440-446, 1969,

17) J&—8B, AKSEE, K7yEEE: WELER&
ZOJICET 5 HERE. BEIER 60: 471-472,
1969.

18)  BTALED T MIERHIER LeT A 2o
A VhDOBEEYEOLENBRE. BRERE 60: 496-
512, 1969.

19) Thomas, P.: Guide to steroid therapy.
p. 31-33, Lippincott Co. Philadelphia, 1968.

200 IRIEA, FEEER, WEME BAREEZ
Bt e 22—V EBEN YISV 2T A Tl
JE. {EMMEZE 60: 449-454, 1969.

20 yCHEE hEE: NROBETTREL - IS
BRosE. HAEREYS (6, 1965.



150 BEREZRE 62 (1): 150—156, 1971

HELCBITLIREREFEZTORKA
BoVIKRBRAOHR

FUNAFELEWERETIRR (G5 12U
BRY OER - R W - A L
= foe Rk # - RE
MH EE - FE BT AL FZ

HE &5 WF 8k
g =Mt R

Clinical and Experimental Studies on Respiratory Involvement
in Chlorobiphenyls Poisoning

Nobuaki SHIGEMATSU, Yoshimasa NorIMATSU, Tsuneo IsHIBASHI,

Minoru YosHIDA, Susumu SUETSUGU, Taketoshi Kawarsu,

Togo IkEDA, Reiko Sarro, Shuzo IsHiMARU, Takayuki SHIRAKUSA,
Masamitsu Kipo, Kozo EmorI and Hiroshi TosHIMITSU

Research Institute for Diseases of the Chest (Director: Prof. Kotaro
Sugivama) Faculty of Medicine, Kyushu University

Respiratory distress and abnormalities of clinical and laboratory investigations of
203 patients with chlorobiphenyls (C. B.) poisoning have been studied since September
1969. In about a half of patients complaining of respiratory distress, secondary airway
infections were observed, therefore immunoglobulins of 47 patients were also examined
(in the serum at first) to clarify the pathogenesis of liability to infect.

Pathological findings of 8 autopsied cases and 6 mice given C, B, were studied
with light and electron microscopes,

1) About 409 of the patients have complained of cough with expectoration, and
these clinical symptoms, X-rays and bronchographic findings were similar to those in
chronic bronchitis.

2) Secondary respiratory infections were often observed and may involve the
patients, especially showing previous respiratory diseases, in critical status,

3) Serum IgA and IgM especially IgA were revealed to be lower in the patients.

4) In their expectorations C. B. were detected in all cases examined from November
1969 to the beginning of May 1970, and thereafter it became difficult to be detected.

5) Although C, B. were detected in autopsied tracheas and peripheral lung tissues,
pathological findings of those tissues were mild desquamative and proliferative changes
in bronchial and bronchiolar epitheliums, and were mild lymphocytic infiltration in
bronchial mucosa.

6) Inspissated features were observed in inclusion bodies of type II alveolar epi-
thelial cells in experimental mice.

WSR2 A, 2L & T AR L

LB SO THERLI & LT A, 11RO

BEEZ 0 DHE AR HICEAENSREL T A Bang, Bm444E9 83X bSHEERNC % DERER
O A HE (921018 REENL, Bad 5 X 5T ANEREINI.
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HEERZ STICHE

[AFD 45 1E 7 H & TOBRAESL, REZHRAKZ
2D 203H4/T, ZOEKIER, WHLEg, [EX
AR, NHEEE, 35 IKRERE, & IERAND
C.B. RO OEHZE A, HRED/NEIZZDFEE %
LT, E BB Y BYUERDA SN B T
X Y MERERETWHIBITARE T Y LR
WALz, ik Single radial immuno-diffusion
£ (Behringwerke ## Partigen {#f) ThH 5.

DWTREER, APFEVEEOXEERTH 5
TEBBALDPTRVRE LTSN, ZORMABRLD
C.B. Bl INIGico s, KETHOMEBE 2R
RUTz, 35120853 DCF1 Rlfvw 2 6 L% 38
Ty, PEEES O WL T AREARE Y
B 1[m, 0.5vol.% HILE 7 = =— v ) — 7 s
W1, 1.0vol.% by 7 = =— vt V) — T HIBTK
2 B ZNZNEBEARABS LI, JZEAD 1 EHSE
0.2ml Ths. INLEAROIEIMO XEHRS S
ICEBRG 2R L. BEMEOEEIZ 0sO,, =X
VAT 5 S VEEERS S UV BREYE R TS DT,

ERARHIFT R o NI, IBOKE

PR BRIERIEERD & 5 1T, BEFOL { WEEE
RERFTEABPZOLUPRBNTHELIZE LTINS
D%, FBEL V1 ERBCEEINS, LizdioT
WL UTORRD PR FTDELD2THS. ULl
ZOBERAICIRBEHEEICEIL, 10X 2h
REZOD 203 ZITONWTER2DL S BHERPEIC. T
DL BOEEMLEIEE FKATE Y, FEER
EED & ORFREER RO 2B W HEEIC
»HAh.

FEBLIRBRICOWT A B &, HEIERBET, #%ib
T 5 X 5wk Kanechlor 4388 5 D ICEIE I A

= L

Feay 0~57J~10‘~20 ~ 30/~ 40/~ 50 ~60/61~

Ef— B

et

Bl 16 | 8|21(14|24|15| 8| 4 1110
i 3| 8(21]/19(16[17] 6| 3| 93

l
§+]19'16 ) 32(14[7{203

B‘m

£ 2 HEE (& 2

K %, 7w JE

BEE (i - | = |+ | e #

0.5~1| 3 36| 7| 7 ‘ 2 1 3 58
34.5%

2 2 32| 4 ‘13 ‘ 4 } 2 57
41.7%

3 2 |43 6‘ 11 ‘ 2 l 64
36.5%

4 1|10 3\8‘2‘ 24
56.5%

Kl 8 | 21120 ‘39 ‘10 ’ 5 203
37.99

1 HDE, #hit: 2~38BE, +:~
102K, #:100E

()

JEFNCIUT B, LR BRI 5 BEHRICE IR
HHENBZBED S DML, MEEMFFRS D LU
BIzO, BEELOUBDRE 3 H, ArE#mso L
RIREHBA4BITHOT, PRI TH 5.

SBYEF TREEL DL S WEOREBOMSE
Y OPINMER B BHITEE S,

FtEE I ML EBE 2 SO TERM L EBTH S (T
TUIEEFIC & FFHEEDS (MIZIER THolo g & L 91
HHUT, BELEASDEELLNS).

FERIT I HEVWARY » —L2BAD DD,
BEAGT [ B ERBZEIERRT S, I

£33 MBXKREAR
ROE R REEmRE | LA M| O RE) XBE | EHAR
REEEE BEL _
R E | RRRE | B % R EE CEARED At
0.5~1 3 2 4 25 24 58
2 2v 3 2 14 36 57
3 6 4 20 34 64
4 29 1 6 15 24
&t 3 4 11 65 109 203
E) a) ofEsid2d, 2%, 3F, b) 0EMFNT, 5F, o OESE6LT, 35T
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BE 1 WESRE @7, 1) OKEXE
a/{% REREEOREDRER &
MG DBAMED B DAL 5.

x4 FPERE @R DMROREE S &

= | ?% | ek ‘u //\}ﬂ IRk (Bl
;‘hvj:[ 3]s \ FEIS 8
+ 2 1 3 1‘ 2 6

‘ (43%) (139
4 4 \ 1

(B) 100X ofEic CaEkl, 108EEF0FEY
T, £:~9, -+:10~29, H: 30~

FHRE TRy, BEB2ETHLD8HY, 20
LA RFITRIERIFHRROWEL A 56N, £4DLED
ICHGRBIA 43 BT ARERD WEBA LN TS, £
Dt 13 ZITIFERIROML 238, Z0OX 5 36T
BTN S B 2R LS. FIORICREDRR P
RBH2DEdHA.

SR EIUR OMBERE T, F£5 DX 5 LIRH
WP EA SN D b OBEHIN TS

BEOEFCOWTE AR 108 L EIZDT, %
OFOIEEPMEREEL, #A2e< 57 4 —IC
MU T rice oil DY D& B UIERIZ, /MBITX
W#E AN 53, KAEC. B. Bl 2R IIC T8 DTC
REEUT, HIM44EI2 AL LHM4SE S AT
TOPD 51X C.B. XT3 peak M INTT
H3, ZOHBBHINENMHEADI A SN TN,

PEDE S5 IRBECENDC. BA3E» L RS

#& 5. MR RH OV P

oW W% BoE| %
a-Streptococcus ‘ 8 | 23.5
Staphylococcus
aureus 13 38.2
epidermidis i 1 2.9
Micrococcus 1 2.9
Neisseria : 4 .+ 11.8
Bacillus subtilis or gram | ‘
positive rods | 1 1 29
Pseudomonas or gram i
negative rods 7 1 20.6
Candida 14 412
Aspergillus i 1 1 29
Total 34 100

BH 2. 18R, DkEmst
%% AT L EE B A
K& BB BHIO ML #3E.

h, EEZFOERSEBROBEMCH 50, 20 LEER
20X 52 VEERRUIZEITIE, D 18 Tl
A RBEHT > EEBERE2 L TWINIT b5
<, HERES L b, gyl (EUERERI R
WILE, ERODA), THF 445 8 AniE—E R
BHE2OL 3R VERERLUTVA. BE4SHE2A
X b IFIGERAEIRE L, WIRREE, BEAHICHS B
T, PR BidENC e s {, ERLRERR
OEPHC Y AIRRE A L0, [BWEE, AL
BEO & (LR ERc L b L ool a2l LIz, 2D
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£ 6. TRAKBHOLDR LIERE (527, 5 OB

! " o H = OB OB HER
) PH | Po, | Peo, |sEwbs| ik | )vouk| gmE | Aemn
45.3.16 7.17 112 72
7.01 124 110
3.18 7.33 71 50
3.23 7.30 105 60 + e~ =+ +
4, 4 7.38 76 68 =+ + =+ +
4,15 7. 48 24 50 = + + -+
4,30 7.40 56 46 + +
A 410, fEH=a—vikE
*x 7. WERHE (A5F LI © Immunoglobulin AA.
fg (mean 1SD) DX D EEANDTRIEYLT L B RN 2

ALNBFRIR, BEOD EZSN BIRISRER P R
BEORERIC A SNIY, K[ELIMO BEHEIED 1
STH L IgA RITNNT, MmER & BT & eyl
THHEMPTHS. BAEITOL L AMERCONTE
7, M1D& I BHERBBLINTAS.

EEDREE L FRIRE 6 DL S I, MHA R & BB BB 15 FLLE38 % (B 16, #22), 4~11F
IS UBHMRORE & BOMBRIERICHE S &

WwEBE | E ¥ O# | PE

IeG 1538.9+452.7 | 1242.84:329.0 | <0.01
IgM 138.4+ 71.2 170. 14 53.6 | <C0.02
IgA 147.9+ 89.1 206.9+ 95.5 | <0.01

s IgA 300
100
20
: 5 — lgM
15 N T TRt R
101
100
40
3000
30
20 2000| lgG
10 F X
10000 .. ST e
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B 1. 1m#% Immunoglobulin {ED 4. ) z .
B34 Immunoglobulin 4 (mg/dl), B 2. fu# Immunoglobulin fEDREKFIZEAL.
Wtsh3sEE (%), #e#i2 4 Immunoglobulin fE(mg/dD),

i
YidiERH, CluERS. R IRER LD O A%
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DINROZ (B3, X6) Thbh, WEEUTHEHER
A57T4 (43, 214) OifE2AEL, EBEEL
72, IEHEEIE 1gG 12434329 mg/dl, IgM 170454,
IgA 207496 ©, 3&&d KMEDHY Btk b HiE
2R AP A SN WEEEDS L ISFTULED
Blic > TaBE, £7, M10OX5C IgA, IgM
WBWTETHA LN, 1gG 3EEERL, &I
HEIEMICEBDETH 5 L 005,

% 8. MWED/NE® Immunoglobulin

g 46 K 1gG IgM IgA
4 ¥ 1 500 60 40
6~8 ¥ | 5 802 78 34
9~117% 3 713 98 20

INBOFRE S 07 ) L idE 8 DX DT, IgA DED
PEWT Holz. BEGEAFA2 B EELER 11
BlHTNT, &R 0TI ORBRABE, K2
Dk 3T, IgG, [gM icidEic—EoMEmRH I
s, IgA T4 FOPMRD 1 B2k 2RREE
EBIRERLTLAS,

HIERE S FIN FETL, 2L 26 O FAEHELOID
C. B. R 2 » % & JERGEEL, KE, WE, 5%
B, Ji& i R EHAT S 510,

EFEFHNmMR

THUE B S ORIREMAT ROV T Fih b O
O H A, KE, [ELMONBEMBBIL, AKX,
HEEY (BE3) L RFEEUT EEORERHEE
BIOBEOBEAEEREOEBETSH 5.

ficis CIsERBICEEERT 28 DL LT, HilgD
type 11 cellV® *MIKEZ D Clara cell'® 315

|
23 3. 1.0vol.9% chlorobiphenyls # ) —7
ThIAT 2 BERANEARD < 9 XO/IK

Bk L OO LR, (X400)

T3, ERi~ v TN T 205 MO BENGR
BhBHE, BEAGIERSEYRHOL OT, HaEmms
MM L RIS BARRIC B A & SN A B AMLD lamellar
structure 234 5N 555, 1.0vol.% C.B. ) —7
AR 2 BIHGHTIR, BES DL 5, HLE»ITE
@ lamellar structure OBMEE - 3 FHET~~xE(L
DS, BELUIZH5WS type II cell ixk@icadh
7.

B30 0T ATERERIZ LIT DT, TR/
Jath D& 2 & %y, FEEOEGSOUEERR
EFRT NI EPBRENTINAD 3, BFRERIC
DWT $ 2D & 5 SNBSS X O REEEY
HDET DT DL D E L OREF 21775 5 HEDIR
rLohs.

Z ®

BE L ORI NI EED T0~90 %, BEZ&
TEITAICET 2009, EEMIIER LY &
REYZ <, —ERPARRE) 217755 T LML MIT
2o TE DY, FTIMmE OB U RIS
T hydrolysis 25775 s C LBHEESH, DT
ffifad type II cell & AW g Clara cell 2T
IERTER DA ERDTIehb e by ah, igEmEEE:
B ERB L EVHMENTNAY, DX SIIhficss
WT FEFS JRERES TN T WA bbb
7, B THBERRWEI L 2 RREREIC OV
TOWMERIANE 2L BOENLZNL 3 THS.

BESTOBMNZRELTASE, BHDC. B
W% B AT DI WEFEAER 1 820 % R0 HFn 44
FER AT 5D, #OERLET BREFO£R
KREEDZEZONC. B.OBEBEIN TR0, FizE
Bpl 2 BOMiREEIC § C. BRI 3o, —&5EiR
D& 5 7 B NBHREE 28> TC. B. WEMAICA
b, ZLIKRBEED LTI TH SN,
KEUTHBHINTRIILENELONS., COB—
DR AL, BRGSO TEEIC C.B. 5L
ZEBRHINIL LT, $BOBRHD-HFELEEA
5N5.

LDk 5L >TC. BB LI i
UfilaLs, E0k 5BBIL2ZIF T A iE, BB
2 B 5 e LIRSS, WG CBREORE
X LR OB &G, BEAEEERORENS S
1, BEEGTI fREE EBEED & B type I
cell REAKRDBRROBLTD HN 5.

U OBRFREENBRE & —HU T, AEHEEOR
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EH 4. A#HBARE IR BERANEA~-Y ZOfiladtype 1T cell. (X10000)
A: Alveolar space, M: Mitochondria, I: Inclusion body, N: Nucleus

EH 5. EBEE3Offiotype I cell. (X10000)
Inclusion bodies DEHHEBR EHR L ILWENA SN B,
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WiREUTI, BUERSEZREOVIRE B EE
T, 3V EDNR & ESEO—EICHIREDN A
SNTZHS, ZI 5 DM —IRI 2 & D>, ZIRIVER
Dol L LIk 2 A DR RBE LT LS

W (=750 LT, C.BUIT L AE@EENEYE
DEMECHET A ESMPEBEALLNS.D

TRER LS TC & O DFEECIIHITHE 5 > s IFFRER D
WL 2D TIRNBROEREREZZ 38, ZDFEHA
EUTC. B, REAKEZMO HEMED LT 2E
Z, ZD—D0THAFHETaT Y AT DN T L
2. WHETTOE CAIMBEDFRBEDAL S DT/
DTNAD, IgA, IgM OIETHA SN, & MR
i< IgA DWAPERTH Y, “RINKERSE DM
HAEPEZEZIRLY. NROHRRE S 07 ) ATONTIE
RAED THHIC A S Ebit, IgA o Cid,
South!” |& 3~ 5 F TH# 118 (38~208), 6~ 87F
T 107 (34~145), 9~11F 7 211 (92~290) & LT
AV

REEE O—IIC BRI b OIS ERE A
ERZED S OV DY, Z DHRICHFEERENZ 2§

st TR LTI,
BMrELZONS.

R C. B, OfEHIS /NBICE DT ﬁfot:b:m:ﬁf,
Kanechlor »i1~6{® Cl » &3 2% © HEiL
biphenyl D BAYT » 519 BELE £ peak
ZRUTEDY, #OBF0OHDIIE ClLEOZHEDE
INs. K EEEERABED C.B. OzhzEnO
peak D55, WHDHOR—FIL, ClEODIN
TIH3 T TICIRE s O U S - TRE 2 Bk U, B
BT 5 peak U Ok, FHICk T 2 IEERHO
AP B H B L E BEL SN B,

PLED& 5 0ZBEONEIE, BRI THTbn
7z H3-labeled Kanechlor #5127 J A EEBERIC K
DT, BRI OSNIZENABZTHAD H20.

TEREFREE LA LRIKR OB OEIIC L D TH
EUREFIRDINE SN T A5, B D.D.T.
DL IBEZIIUDEL, MOFETEUR OIS
TRICHBEERYEDLE L N TN T, #iEN

DESIFHIR L EZ DS BHHIND L 51> T
WTNACEOD, Fiz L OEBVINCKIT 3 BER
BB LTI REEIR 2 R U2 E WS EBRI A DT
HHIRIBAGOED &, BREERYEOWIRIFT
ST A BB ORND L b EERITIT b N B HEENE % 5%
T 5.

ZOBERSTIEEBO—H

MRIE»12A

F E0®

M@ 5 4iE ] (chlorobiphenyls poisoning) iz

BB FREREER B L.

1) ARG & FRITROAMIC AR A T B iR
RITE B B HPHFIET, WRI45HT A TicksL
872 203 Zrh, #9540 B IRAER 2Ry, % D
FRIERE L O RISBEREIATLTH 5.

2) KGEBIREII UBWERY D b, RIRERRIC
MAERHET 3 3 OTR, BRAEZEIZTERIH
5.

3) miE IgA, IgM & (i IgA DETZED

4) ¥z chlorobiphenyl 3 aEH)%?ﬂZ:i)h ﬁ
WG RENCD U, B INEEL 20T 3.

5) HBROKE 2 KHEMMHE iz chlorobiphenyl
PR SN TV A28, HERHS T ER OB o4
BEOBEE OB EEMEORETHS.

6) B EBRITOERBRTIY, FE A
DI AFICEALB A BB,

AREFZEh, BRI DWW T OARERBE L
TEEBBBFICDHEEDF 2 OMEBEHBHICLD
DREH WAL E T,
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Electroencephalographical Studies on 20 Patients
with Chlorobiphenyls Poisoning

Keiji NacamaTsu and Yoshigoro Kuroiwa

Department of Neurology, Neurological Institute,
Faculty of Medicine, Kyushu University

In 20 patients with chlorobiphenyls poisoning neurological and electroencephalo-

graphic examinations were performed.

In only one case slightly abnormal record with low voltage 6-7 c¢/s theta wave of

frontal dominant was revealed.,

This was not specific finding in relation with other

skin or neurological manifestation. So it was thought that in chlorobiphenyls poisoning

central nervous damage was not significant,

i C ®

HEANICIS T 5 PRI R E 552 B o » D
MREENRA ZEDIIO 0B/ THY, ZORE
gDy VR, SOEE, HE, WEORDRE
THDIH, HREEEERE 2 &Y I EEARE
TR, R, FIUEREROBERERICEY
BHERZ AR SN2 oI C LT TICH
Bz (BES).

SENIINEEEHCHES 2 VIITHERPHFALE
FBOBNCE, BEERTIZMERSH L M) *H-
Kanechlor #SEEHAaN % T & &0 5, HRMIERIC
LI DEENR T A AREENH HES T L T
INBADT, BWRMBEENRE & BEOHER 1772
7z,

REWRERE

WENSII/REZEHRL D at random TEATZS5
FTE TNFETOBETHR RI3ZTHE (F1).H
FORER & UTEMEMAROED I EEER, &
SRR, B, BWMOBEREL T BRI
WA T, HRERERRERCED 5N  Did
24, WIN BRNSEHES A VWEHEERDATH
DT RIBHERICBNT S B S0 e BB, B RS

T DR, FEREOBEEOETR2RT O
Bld B DAHTHDI.

ISR I TER, BIFEEEFR DA 2T, EY
iTL AFERD AWV IR T > T, 20
Bl ERME PR LD 1 04T, 192 F
HWEHEaNI. BERRU LGN 56 7 ORMET
HISREBALOD 50 oV BEDEBE 6 ~Tc/s 0 T LI
UITHER LT § DTaHh 5. sharp wave, spike wave
wiznd, BEEEY 2ol BEOREIRIL 2T
HAEROMRPZE LT,

] #

HEENSEEEZ H at random 1T 20 ZIT-DW TN
BEZTEO1), BREFIRZELIIDX1ZDAT
Hotz. T 1H A EEEEN O low voltage 6 D
HIAT, CTRRBENEB2TRETS 3 DOTIR/S0.
fLDREIR & ERT % &, 6 PIMSIBARICREEONE
EHEINTOEY, b ORMEIROWT NS IERET
dote. BERZRUNIGIREEFEIETHS. T2
COFNZEFICHFRBERERZ 7 A T 5 DSEEEREINIC I 8
BRRRDT, MIEFRIME S 5> O EEEE DX
EI3E A .

TREQICHIERRZHRAS b DIWIINECERR 2
TA5LOVERIVEZOCERMALEI HED SN T
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No. | & & |E4 | W5l | KEEEE 25888 v B | hiRsRER | KEHERER | NEiR
1 Y. M. 39 g v + + — TEEv4 iE
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N, COBETITIZRETH B3, MDIER» S A
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BEPRRAEAY, INRERICIEI 3 WO T IR ZS I
HHILEENEDTH D, —T555M 5 D 2 FIOFIEHIIC
17 % Kanechlor OFTEREET, BCIED THE
THDOTTEVSEEN L EBAT, HIRHREREE
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H55.

20 Bl OFEREIC OV TR, FEER, Mk
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P MOFTR &L TEEICE S DL IEAE
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BRI W HATE e R E, LERERE
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Endocrinological Studies on Chlorobiphenyls Poisoning

Akira WATANABE, Shinji IrRIE, Toshiro NAKAJIMA
and Shibanosuke KATSUKI

Second Department of Internal Medicine(Director: Prof. S. Katsuki),
Faculty of Medicine, Kyushu University

Rapid ACTH test was performed in 86 outpatients with chlorobiphenyls poisoning
to find out a disturbance of the adrenocortical function, The results showed no evidence
of severe abnormalities of the adrenocortical function,

In two male patients, 17 and 38 years old, endocrine functions including adrenal,

thyroid, gonad and growth hormone were examined,

In one case the results revealed

slightly decreased adrenocortical responses to ACTH and methopyrapone, low urinary
LH (ICSH) concentration and slightly reduced response of plasma growth hormone

concentration to insulin administration.

43 £4 BE L D ERR% RO BRA—RIC
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to. HMEREORIC Bf45ES ARB L TIRIFD
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RO1IFRE U THEDRBEREVALNIILENPD
D, HREREOWDIWEEIC O TETORRE 21772
DT D THET .
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Afi44E8 J4 LD 826 HIZHIIT, BREE
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Zliz. 432400 5 5 113 flic o0 CRIB R ERgER
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B, EHBROMN S D, FEAS = BREEORE
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B 9 > & 4FRT 10 R OREICERE L, MDD L, &
247 3 i ACTH 250xg % fHEL, 300 BLT
60 YT M U CinsE 11-OHCS & % De Moor
LOFHICHEL THE L. NEFIO ACTH 58
i, KEZZEBUTRABRD 122200 1/3 %ML
7.

T, WEFN444E 10 B SREE 12 BRI T, Ju
REZWRHC AR LT HEEERVE (EE) O 38
FTEIFBIF T FEFO2HIC0T, BB, R
IR, PR, REANVT VR ERTWEBERORER 21T
27z,

ACTH B34 24 7 2/ 8 ACTH-Z 0.5mg
s 3 HREMEL T, K 17-OHCS BittE % Hie U
?z. Methopyrapone &3 3.08 % 6 [T 4K
MO CEABEL T, #EMABLITEADR 17-
OHCS #HitE%2HE L.

BB ANV E VRIS EE SR ROk, v
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® 1. Rapid ACTH B
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X =
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A : Grade of Clinical Status 0& 1 14 Cases
B : Grade of Clinical Status II 15 Cases
C : Grade of Clinical Status II 31 Cases
D: Grade of Clinical Status IV 26 Cases
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BARUIZ. LG D& FFTERE & ORITE—ED
BERE A S0t

ACTH #5.305r» % W3 60534 01fnsg 11-OHCS
EDWTNADS 13.0 28/100ml P ET, H»o, N
BhS 5.0 ug/100ml DLED &% o e b DR ER
B EHETE, 208RIMET &4 SNThs,
COD2ENEREDS 21.4 BL 08 24.4 2g/100m] &5

R 3. RIE R ERRER AR

(ACTH #50

il

FR 17-OHCS mg/H

Fir

#1A } #2n | w3n

M. Y.
S. M.

38
17

E:
3

13.3
14.4

12.1

19.8

o

WEPRUTZBICHDTZ.

ERE

’ 7.8~14. 8|12. 8~26. 0115. 5~28.5

I, ABED 2 BIOATUHERAE 2 22~ 8

IRLTz.

x 4. ACTH 9 T et
(Methopyrapone :RER)

Bl 7B MR IR C I3 R 17-OHCS 35 L o° 17-

KS ghitd (#2) 12261 3 EBT o1, A‘ I 17-OHCS mg/H
ACTHEH(E 3) TM.Y. PICBEDRIGIE s 8 01 B8 8 1w s o
Hntz. F1z, Methopyrapone &k (324 ) THE U L MyY. |3 | 5 = 72 o3
Y. IR ORISR T4 Sz, BB st : :
M. Y. P DRINME T A S iz, RIS HEE S.M. | 17| 5 0.1 185
xR 2. RIBEHEERSERARE EEE | | 9.2~14.6 16.0~21. 8
(5% 17-OHCS, 17-KS #hit &)
R 5. EIFBEESRR AR
B oaEal | R }gé?é{ cs E{mg/_él( S (J# Noradrenaline, Adrenaline #ijjirg)
5.3 7.9 ; sl g (VT FVF UV TRUFY Y
B »g/H ug/H
MY. |38 | = 4.9 7.6
3.3 8.2 MY. | 38| 5 12.0 0.8
6.1 10.6 ) 25.0 2.9
7.3 10.9 42.0 7.3
S.M 17| & 9.2 11.8 S.M. | 17| & 54.0 9.6
7.6 12.6 55.0 9.3
i 3.5~7.9 5.0~15.0 FEE 6.0~45.0 1.7~12.0
6. HICR BB BB E R
] BL LYY [ .. j .
BMR | sugEme | V2L InEay 4ok | PBI B B
B o 2| 8 24 Iﬁfr‘-o H1E Z(n;r/io/sé%g%ﬁi (Tetrasorb) . o
% % % £#g/100ml #g/100ml (> v F 773 A
MY.| 38 | B 433 18.4 25.8 10.0 6.4 B2 N
S.M. | 17 | B8 — — 28.9 7.5 — —
EiE —10~+415 | 10~40 25~35 5.9~11.5 3.5~7.0
RTOME B KR E KK
LH 3 g % 3
i #loE 4 i .ﬁ
Equiv. HCG I. U./L 2 ml BT x108/ml
M.Y. 38 5 30> 1.3 41
S.M. 17 =21 — 2.0 228
Fo® @ 1.2~6.0 11.5~188.3
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WA RS T3 R Noradrenaline 35k ¥ Adrenaline
Heite (R5) KELEZNIDEZA SN,

BRI s iR (2 6) Tl M.Y. il BMR
P33 B ERREERR LI, Z DILOBRERRITC
FEE oz,

R (K T) TR, M.Y. flOR LH
(ICSHD BEEN O EYEsNID, BT B
WL 2P0 & B ICEBEIPED b olz.

£ 8. BE+LvEVIRERE
(A vRYVERD

mEgRE+rvEY mag/ml
BB [Es]

| 30 ] 60 | 90 ‘1205}
MY. 38|51 3 1] 8] 9
SM 1703 1> 1111 |2 | 7
EEE 5> 5~1520~45{20~40|10~30

BERVE L BERE (FE8) TA 2T B
%, fuFEix MUY, FICI3ENE 97 me/100ml & b 47
mg/100 ml, S.M. | Ci2EifE 87 mg/100ml X b 58
mg/100ml IET UL, 281& i ERmEEReEL
7205, M. Y. TIZIMBERE & V€ L8 OB P
&k o0,

Z 2

16 7 B-F OHED FELHIT BEE D BIBERE DHR
FIRMBALNIZC ED S, e 7 2 =—ViZL 5EH]
EREOEREHLE A 511, 86 FIOMEBREICAZ Y
—=y e 7 A& LT Rapid ACTH HEHF172
bhichs, Z OB E OB R AR T 2R
B3 2 FRIZED b ishol.

Rapid ACTH 2B % 11-OHCS Dai{EICE
%R U NS B A 5 ks, AREBZD
1DFIREOREPEE L TN &, SRR
DOEIREICE 5 AEEAD THREOHEL BALN
T, BEOELAZOEEDIT21T/85 CLIXREET
HBEEDNS.

ABEGID 261055 1§10 RIBRE HEEHRE T,
ACTH % 45 L 0¥ Methopyrapone iRERD BRigh>
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Hematological Observations on the Patients with
Chlorobiphenyls Poisoning

Mitsuo Kozuru, Seiji

MoToMURA,

Kouko Saxal,

Hiroshi Hiraiwa, Yoshihiro HATTA, Kazuaki TAKEUCHI,
Kuniaki Inoue and Chizuko NARAMOTO

Third Department of Internal Medicine, Faculty
of Medicine, Kyushu Uniyersity

In 22 cases with chronic chlorobiphenyls poisoning (Rice Oil Disease or Yusho),

hematological examination was carried out in March 1969,

In the peripheral blood of

the patients, leucocytosis and monocytosis were found, The bone marrow picture show-

ed elevated plasmacytosis and reticulocytosis.

These findings suggest that the blood picture of the Rice Oil Disease corresponds
with the hematological picture of acute or chronic inflammation,
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No 54 (8, &6) [BIER (29 | (10| ) | G |WBC | @) | (%) (@B tas | o
11Y.S. (F.45) | 1 76 | 393 35 4 4600{ O 24 1310 9158 46.0
2 | M.H. (M.41) | 1 96 | 402 | 35 2 6000| 6 58 411 6123 20.1
3 H.H. (F.5D} 1 88| 334 32 4 5000 5 61 1 402020 3 3.3
41 S.T. (F41) | 1 101 | 376 32 2 4400, 6 51 410 6133 26.3
5 T.U. (M.70) | 1.5 791 331 39 | KRHE | 11900, 2 60 | 1|2 26 N
6 |U.T. M4 | 2 91| 520 | 45 | Rz | 7200 Hhe
71 I.A. (F.3)} 2 90| 439 | 38 |’K#g | 5800] 5 36 | 2|0 |11]46 N
8 | M.C. (F.4D) | 2.5 86| 397 41 8 79501 O 64 | 2 10| 7125 2 |556
9 | N.K. (M.36) | 2.5| 118 | 375 | 47 4 9400 7 66 | 21|10} 14 6.8
10]1.Y. (F.37)| 3 93| 416 | 46 12 9050 17 53 /0|1 1019 9.2
11 T A, (F.52) | 3 781 378 39 2 5700f 1 46 | 3 | 1 6| 42 1 28.0
2 K.K, (F.46) | 3 85| 352, 42 2 72001 12 59 110 27 2 {331
13| S.H. (F.35) | 3 79| 383 36 16 9300f 2 53 1010 7137 1 29.1
14| S.A. (M3 | 3 99| 411 | 36 0 | 12200 12 4 144101223 19.7
151 S.8. (F.32)| 3.5 85| 394 35 2 9650) 10 58 4121 6120 11.0
16 | T.K. (M.21) | 4 94 379 2 9500 2 4 | 72| 5|44 26.0
17 | K.M. (M. 16) | 4 78 | 380 | 39 8 9000 9 49 1211 5134 42.6
18 | K.Y. (M.42) | 4 79| 386 36 2 6950| 6 4 1 211 9138 9.8
19 | K.K. (M.19) | 4 89 511 43 4 8200 6 67 310 8|16 19.4
20 | MY, (M.38) | 4 951 375} 33 4 | 13100; 3 60 | 310 4|29 1 15.8
21 | UK., (M.40) | 4 88 | 437 0 | 10700 3 50 171 342 23.6
22| U.T. (F.40) | 4 73 31 11 6350 14 52 1211 328 3 30.1

A.L.*: Atypical lymphocyte
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Further Studies on Ocular Lesions of Yusho
(Chlorobiphenyls Poisoning)

Masaaki Kano, Fuminori NaAxao and Hiroshi Ixul

Depariment of Ophthalmology, Faculty of Medicine,
Kyushu University

Sixty three patients with chronic chlorobiphenyls poisoning were observed on August
3 and 4, 1970. The hypersecretion of the Meibomian gland and abnormal pigmentation
on the palpebral conjunctiva, fornix and limbal conjunctiva remained unchanged in al-

most all the patients,
noticed to become milder,
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But in several patients of young age those ocular signs were
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Therapeutic Trials of Yusho (Chlorobiphenyls Poisoning)
with Sulfadiazine-Vitamins Mixture

Toichiro Sawapa, Hajime NarasuiMma, Kaname AKIvosHI,
Genya AxanosHl, Hisamichi MATsSuMOTO
and Eiichi Iwao

Kitakyushu-Kokura Municipal Hospital

Since October 1969, cases of Yusho have been observed in the outpatient clinic.
The cases observed could be divided into three groups:

The first group: The mild cases who abandoned the continuous treatment, by them-
selves, The second group: The cases who received a single treatment with sulfadiazine
vitamins mixture, at least from three months to one year,

The mixture contained 0.5g (together with V, B,, V. B,, V. C and Ca. pantothenate)
in 6 tablets, a daily dose for the adults, 2 or 3 tablets being given for children,

The third group: The more or less severe cases, treated with the sulfadiazine-vita-
mins mixture, together with the other treatments, suggested by the Study Group.

Results: A spontaneous improvement was seen in 4 out of 19 cases, during one year
of observation, among the first group.

In the second group, a definite improvement was observed in 13 out of 38 cases fol-
lowed during 3 months to one year.

In the third group, an improvement was detected only in 6 cases out of 29 cases,
during one year,

The other 28 cases could not be followed.

Comment: Besides the spontaneous improvement, sulfadiazine-vitamins mixture
seemed to be somewhat effective for the skin lesions in Yusho at least in some cases,
No deleterious effect was detected,
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The Effects of Balneotherapy of Yusho

Yoshio Nakamizo and Takao SARUTA

Deptartment of Dermatology, The Institute of Balneotherapeutics,
Kyushu University, Beppu, Japan

The effects of balneotherapy of Yusho (Chlorobiphenyls poisoning) were observed
in 32 patients who were treated more than 30 days and the following results were obtained,

1) 29 of 32 cases (17 males, 15 females) including 9 children under 10 years of

age had the severity of grade III or 1V,
conditions was observed in 24 cases.

Improvement of the eruptions and the general

2) The skin eruptions and the pigmentations became better in all of the cases,
These changes were seen especially in the patients whose treatment extended for a long

time,

3) Improvement of the abdominal symptome was seen in more than half the pa-
tients, As concerns ocular signs hypersecretion of the meibomian glands disappeared in
many cases but most patients didn't recover from the weakness of the sight, Joint and
nervous (including vegetative nervous) disturbances were unchangeable after balneo-
therapy. Many cases got better in the edema of the faces and diserder of menstruation,

4) In regard to laboratory examinations improvement of liver function tests and

blood sedimentation rates was observed in many cases.

Rates of colloid-reaction tests

rose slightly in a few patients. Triglycerides levels in serum were almost unchanged,
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