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OUTBREAKS OF ACUTE ENTEROCOLITIS ASCRIBED TO THE
INFECTION OF ESCHERICHIA COLI O6:K? (L) : H-

Senzo SAKAI, Takeshi ITOH, Tsutomu MARUYAMA,
Kura SAITOH and Hiroshi ZEN-YOJI

(Department of Bacteriology I, Tokyo Metropolitan Research Laboratory of
Public Health)

During the period from September 1966 to September 1967, 2 outbreaks of acute
enterocolitis, in which no known pathogens such as Shigella, Salmonella, known
eteropathogenic E. coli, V. parahaemolyticus, heat resistant Cl. perfringens and S.
aurveus were recoverd, had occurred in Tokyo. Etiological agent of these cases
was ascribed to be the organism belonging to E. coli 06:K? (L) : H-, because in
every case, the organisms were isolated in the state of pure culture, while
detection rate of this organism from the feces of healthy people was 0.13% (4/
3,000)

Followings are outline of the cases:

Case 1. On 26~29th of September 1966, 176 out of 244 students (72.1%) at the
dormitory of a certain women’s university in Tokyo developed diarrhea (100%),
abdominal pain (64.8%), nausea (24.2%) and headache (21.7%). Detection rate of
the organism was 72.2% (52/72), although failed to point out any incriminated food.

Case 2. On 14~24th of September 1967, 127 out of 350 students (36.3%) at the
men’s dormitory of a certain university in Tokyo developed diarrhea (100%) and
abdominal pain (12.6%) without nausea, vomiting and fever. Detection rate of
the organism from patients with symptoms was 47.6% (20/42) and was 17.3%
(40/231) from patients at risks (without any symptom), although failed to point
out any incriminated food.
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Table 1 Biochemical Characteristics of Isolates
Characteristics Case 1 Case 2
Indole + (10/10) + (10/10)
Methyl red + (10/10) + (10/10)
Acetoin — ( 0/10) — ( 0/10)
Nitrate reduction + (10/10) + (10/10)
H,S (TSD — ( 0/10) — ( 0/10)
Urease - ( 0/10) - ( 0/10)
Geratin — ( 0/10) — (0/10)
Phenylalanin deaminase — ( 0/10) — ( 0/10)
Utilization of :
Simmoris’ citrate - ( 0/10) - ( 0/10)
Christensen’ citrate + (10/10) + (10/10)
Jordan’ tartrate + (10/10) + (10/10)
KP-mucate + (10/10) + (10/10)
Acetate + (10/10) + (10/10)
Malonate - ( 0/10) - ( 0/10)
Decarboxylation of :
Lysin + (10/10) + (10/10)
Ornithin - ( 0/10) - (0/10)
Arginine dihydrolase + (10/10) + (10/10)
Gas from glucose + (10/10) + (10/10)
Fermentation of :
Glucose + (10/10) -+ (10/10)
Lactose + (10/10) + (10/10)
Suclose - ( 0/10) — (0/10)
Mannitol + (10/10) + (10/10)
Dulcitol - ( 0/10) — ( 0/10)
Xylose + (10/10) + (10/10)
Adonitol + (10/10) + (10/10)
Rhamnose + (10/10) + (10/10)
Inositol - ( 0/10) — ( 0/10)
Raffinose + (10/10) - ( 0/10)
Salicin + (10/10) * + (10/10) *
KCN — ( 0/10) — ( 0/10)
B-galactosidase + (10/10) -+ (10/10)
Cytochrome oxidase - ( 0/10) — ( 0/10)
Motility — ( 0/10) — ( 0/10)
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OUTBREAKS OF ACUTE ENTEROCOLITIS ASCRIBED TO THE
INFECTION OF ESHERICHIA COLI O27:K?(B):H7

Senzo SAKAI, Takeshi ITOH, Tsutomu MARUYAMA,
Kura SAITOH and Hiroshi ZEN-YO]JI

(Department of Bacteriology I, Tokyo Metropolitan Research Laboratory
of Public Health)

During the period from May to September 1967, 3 outbreaks of acute entero-
colitis, in which no known pathogens such as Shigella, Salmonella, known entero-
pathogenic E. coli, V. pavahaemolyticus, heat resistant Cl. perfringens, S. aureus,
coxsackie viruses, echoviruses and adenoviruses were recovered, had occurred in
Tokyo. Etiological agent in these cases was ascribed to be the organism belonging
to E.coli O27 : K? (B) : H7, because in every case, the organisms were isolated in
the state of pure culture, while detection rate of this organism from the feces
of healthy people was 0.13% (4/3, 000).

Followings are outline of the cases :

Case 1. On 8th of September 1967, 645 out of 991 school children (65.1%) of
an elementary school manifested abdominal pain (92.1%), diarrhea (64.9%) and
nausea (25.1%). E. coli O27:K?(B): H7 was isolated in the state of pure
culture from 94 of 108 patients (87.0%) on the 1~5th day of the illness, alth-
ough failed to point out any incriminated food.

Case 2. On 18th of September 1967, 175 out of 720 students (24.3%) of a high
school complained diarrhea (100%), abdominal pain (97.3%), nausea (33.7%)
weariness (35.4%) and headache (30.3%). Fourteen of 15 feces (93.83%) of the
patients, collected on the 1~3rd day of the illness, had involved E. coli O27 : K?
(B) : H7 in the state of pure culture, although the incriminated food was not
clarified.

Case 8. On 22nd of May 1967, 15 out of 25 persons (60.0%) who took “Sushi”
(one of the Japanese meal) for their lunch at the “Sushi” shop complained
diarrhea (100%) and abdominal pain (53.3%). E. coli O27:K? (B):H7 was
isolated from 5 of 9 patients (55.5%) on the 1~3rd day of the illness and the
organism was also isolated from the well water used at the shop simultaneously.
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Table, 1 Biochemical Characteristics of Isolates

Characteristics Case 1 Case 2 Case 3
Indole — (0/10) — ( 0/10) - ( 0/ 6)
Methyl red + (10/10) + (10/10) + ( 6/ 6)
Acetoin — ( 0/10) — ( 0/10) - (0/6)
Nitrate reduction + (10/10) + (10/10) + (6/6)
H,S (TSD) - ( 0/10) — (0/10) ~ (0/6)
Urease — ( 0/10) — ( 0/10) — ( 0/ 6)
Gelatin — ( 0/10) — ( 0/10) —(0/6)
Phenylalanine deaminase — ( 0/10) - ( 0/10) — (0/6)
Utilization of :

Simmons’ citrate - ( 0/10) — ( 0/10) — (0/6)
Christensen’ citrate + (10/10) + (10/10) + ( 6/ 6)
Jordan’ tartrate + (10/10) + (10/10) + (6/6)
KP—mucate + (10/10) + (10/10) + (6/6)
Acetate + (10/10) + (10/10) + (6/6)
Malonate - ( 0/10) — ( 0/10) - (0/6)
Decarboxylation of :
Lysine + (10/10) + (10/10) + (6/6)
Ornithine + (10/10) + (10/10) + ( 6/ 6)
Arginine dihydrolase — ( 0/10) — ( 0/10) — (0/6)
Gas from glucose + (10/10) + (10/10) + ( 6/ 6)
Fermentation of : )
Glucose + (10/10) + (10/10) + (6/6)
Lactose + (10/10) + (10/10) + ( 6/ 6)
Sucrose + (10/10) + (10/10) + ( 6/ 6)
Mannitol + (10/10) + (10/10) + (6/6)
Dulcitol + (10/10) + (10/10) + ( 6/ 6)
Xylose + (10/10) + (10/10) + (6/6)
Adonitol - ( 0/10) - (0/10) - (0/6)
Rhamnose + (10/10) + (10/10) + (6/6)
Inositol - ( 0/10) - ( 0/10) = (0/6)
Raffinose + (10/10) + (10/10) + ( 6/ 6)
Salicin + (10/10) * + (10/10) * + (6/6)*
KGN — ( 0/10) - ( 0/10) - (0/6)
B-galactosidase + (10/10) + (10/10) + (6/6)
Cytochrome oxidase — ( 0/10) — (0/10) - (0/ 6
Motility + (10/10) + (10/10) + (6/6)
Note : + Positive, — = negative,

*k

In this test the majority were negative within

24 hrs and positive after 2-7 days.
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Table 2. Characteristics of K Antigen
of Isolates
OK antiserum O antiserum
(FE1722) (FE1722)
. Absorbed by
Antigen Unab-| FE 1722
sorbed[{90°C  100°C, Unabsorbed
1 hr 2. 5hr
Unheated] 640 — — 160
FE1722
(Case 1)100°C, 1hr| 5,120, — - 2, 560
Unheated] 640 — - 80
FE1668
(Case 2)100°C, thr| 2,560 — - 2, 560
Unheated] 640 — - 80
FE1052
(Case 3)100°C, 1hr| 5,120, — - 2, 560

OBHIRRE  BESAE R X OIERFES AL HD
E. coli 027 :K?(B) : H7 OMHHEITE 3 FT
L THhDo Thbb, 1~5KHDEES M
% 108 e 94 2 G C, F oML 87.0 % T
Boto FIFRRAL CIERFE.S A M48H:h33M4:
(68.0%) »bABBMEI hico

Table 3. Recovery of E. coli 027 : K% (B) : H7 from Fecal Specimens
‘ . . No. of No. of
Outbreak Specimens obtained from igsetc;(linens positives (%)
patients at 1 — 5 th day
Case 1 of the illness 108 94 (87.0)
person without symptoms 48 33 (68.0)
patients at 1 — 3rd day
of the illness 15 14 (93.3)
Case 2 N a
patients at 7 — 9 th day
of the illness 85 38 (44.7)
patients at 1—3rd day
Case 3 of the illness 9 5 (55.6)
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EPIDEMIOLOGICAL STUDIES ON VIBRIO PARAHAEMOLYTICUS,
PARTICULARLY ON ANNUAL ALTERNATION OF MAJOR
CAUSATIVE STRAINS

Yasuo KUDOH, Kenji OHTA, Nobuyuki IKEJIMA,
Takeshi ITOH and Hiroshi ZEN-YOJI

(Department of Bacteriology I, Tokyo Metropolitan Research Laboratory of
Public Health)

During the period from 1964 through 1970, a total of 397 outbreaks of food
poisoning caused by Vibrio parahaemolyticus occurred in Tokyo.
studied epidemiologically by analyzing the results of serological typing of the
representing 3,739 isolates, those obtained from typical food poisoning cases or
from sporadic enteritis cases throughout the survey.

Results obtained are summarized as follows:
1) In most of the year, prevalent period of the food poisoning was confined
from June through October, and it was most prevalent in August in each year
excluding a few exception. ’
2) Occurrence of different K type strains implicated to the food poisoning cases
in each year had varied from 18 to 41 K serotypes.
3) Annual alternations on major causative strains were observed, viz.; in 1964,
42.29% of the isolates were occupied by K 3; in 1965, 41.3% were K33; in 19686,
36.2% were K13 and 18.9% were K33; in 1967, 46.7% were K7 and 21.6% were
K38; in 1968, 29.8% were K38 and 23.0% were K7; in 1969, 26.2% Were K7, and
in 1970, -23.2% were also K 7 respectively. .
4) After K7 had emerged in 1967, it maintained as major causative agent until
1970, although the portion occupied by this type" of organism had decreased
gradually, and replaced by others scatteringvinto variety of K serotypes.

These cases were
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Table 1. Antigenic schema of Vibrio
parahaemolyticus
June, 14, 1971
O group K type
Toreveeneen 1,25, 26, 32, 38,41 and 56
Do 3 and 28
R EETEITRIEE 4,5,6,7,29, 30, 31, 33, 37, 43, 45, 48,
54 and 57
4ooerenaenenns 4,8,9,10,11, 12,13, 34, 42, 49, 53
and 55
15,17,30 and 47
18 and 46
7 ............ 19
< IR 20, 21,22 and 39
9 ririinenn 23 and 44
1O eeeeeeenne 24
T1eeevereenees 36,40, 50 and 51
12(104)---52

Note : K4 has been shared with both groups
of 03 and 04, and K30 with both groups
of 03 and 05.

Table 2. Monthly incidence of Vibrio parahaemolyticus from food poisoning
in Tokyo from 1964 through 1970
Month
Year Totals
June July  August September October November
Outbreaks 2 6 33 18 59
1964 Patients 14 204 684 336 1,238
Outbreaks 1 20 16 9 1 1 48
1965 Patients 8 488 947 147 23 58 1,671
Outbreaks 5 22 14 41
1966 .
Patients 96 671 281 1,048
Outbreaks 1 18 26 19 64
1967 patients 15 185 318 589 1,107
Outbreaks 5 25 29 7 66
1968 Patients 55 226 537 174 992
Outbreaks 13 41 15 1 70
1969 Patients 320 461 239 14 1,034
Outbreaks 1 6 25 12 5 49
1970 Patients 187 244 460 102 187 1,180

(16
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Table 3. Serological typing of Vibrio parahaemolyticus from food poisoning
cases in Tokyo from 1964 through 1970
K 1964 1965 1966 1967 1968 1969 1970
type ~ No. of ~ No. of _ No. of ~ No. of ~ No. of ~ No, of _ No. of
isolates (%) isolates (%) isolates (%) isolates (%) isolates (%) isolates (%) isolates (%)
1 — — — 7 (1.3 — 7C1LD -
3 206 (42.2) 49 (8.1) 4 (LD 11 (2.0) 14 ( 2.8) 19 (3.0 8 (1.4
4 — — 5 (1.3 1(0.2) — 11 (1.8 1C0.2)
5 35 (7.2) — 37 (9.8) 13 ( 2.3) 5(C1.0) 9 (1.4 7 (1.2
6 4(0.8) 7 (1.2 8 (20D — 2 (0.4 9 (1.4 12 (2.1
7 — 14 ( 2.3) — 261 (46.7) 116 (23.0) 165 (26.2) 133 (23.2)
8 60 (12.3) 5 (0.8 8 (2.1) 22 ( 3.9) 46 ( 9.1) 17 C2.D 20 ( 3.5)
9 62 (12.7) — — 6 (LD 3(0.6) 1(0.2) 509
10 1(0.2 2 (0.3 - — 1C0.2 3(0.5 2 (0.3
11 20 ( 4.1 1(0.2 — - 49 ( 9.7) 3C0.5) 16 ( 2.8)
12 16 ( 3.3) 30 (4.9 13 ( 3.5) 3(0.5) 19 ( 3.8) 51 (8.1) 6 (1.0)
13 38 (7.8 9 (1.5 136 (36.2) 1(0.2) 1(0.2) 9 (1.4 18 ( 3.1)
15 1002 — — 8 (1.4 12 ( 2.4) 24 (3.8 71 (12.4)
17 5 (1.0 4 (0.7 — — 15 ( 3.0) 7 (C1.1) 10 (1.7
18 5 (1.0 17 ( 2.8) 14 (3.7 3(0.5) 1(0.2) 2 (0.3 10.2)
19 1(0.2 1(0.2) — — — 1(0.2) 2 (0.3
20 — — 1(0.3) — — 102 1(0.2)
21 — 1(0.2) — 1(0.2) — —_ —_
22 — 1(0.2) — — — 9 (14 —
23 9 (1.8 2 (0.3 — — — — 1(0.2)
24 - — - — — 507 —
25 — 1(0.2) — — — 1(0.2) —
26 — — 1(0.3 - - — —
28 4 (0.8 2 (0.3 300.8) ~ 1(0.2) 3(0.5) 5 (0.9
29 2 (0.4) — 1(0.3) 1(0.2) 1(0.2) 55 ( 8.7) 5C0.9
30 1(0.2) — — 1(0.2) — 2(0.3) —
31 — — — 2 (0.4 — 1(0.2) 1002
32 1(0.2 10.2) — - — 15 ( 2.4) 2 (0.3
33 — 251 (41.3) 71 (18.9) 48 ( 8.6) - 7 (11 7 (1.2)
34 — — — — 1(0.2) 8 (1.3) 4 C0.7
36 — 23 (3.8 — — — — —
37 — — — - 2 (0.4 — 1002
38 — 15 ( 2.5) 1(0.3) 121 (21.6) 150 (29.8) — 17 ( 3.0)
39 — — — — 204 — _
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40 _ — — — — 1C0.2) 1(0.2)
41 — — —_ — — — —
42 — — — — — 4 (0.6) 1(0.2)
43 — — — — 17 ( 3.4) 203 —
44 — 93 (15.3) — — — 34 (5.4) —
45 — — — —_— — 1(0.2) -
46 — 50 ( 8.2) — — — 6 (1.0 —
47 — — — — 1(0.2 — —
48 — — — — — 3(0.5 —
49 — — — — — 2003 —
50 — — — — — 1(02)  —
51 _ — — — — 1(0.2) —
52 — _—— — — — 6 (1.0 11(1L9
53 — - — — — 3(0.5) —
54 — — — — — 48 (7.6) 54 (9.4)
55 — — —_ — — 31 (4.9 80 (13.9)
56 — — — — — — 29 ( 5.1)
- 57 — - - —_— — - 23 ( 4.0)
UT* 17 ( 3.5) 29 (4.8 73 (19.4) 49 ("8.8) 46 ( 9.1) 41 ( 6.5) 19 ( 3.3)
Totals 488(100 ) 608(100 ) 376(100 ) 559(100 ) 505100 ) 629100 )  574(100 )
Note: * = untypable.
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DETECTION OF DRUG-RESISTANT MYCOBACTERIUM TUBERCULOSIS
STRAINS IN LAST SIX YEARS IN TOKYO

N
H

Nobuo OHKUBO, Yoshikatsu KASHIWAGI, Mikio HORI,
Minoru SHIBATA and Iwao MURATA

(Department of Bacteriology II, Tokyo Metropolitan Research Laboratory of
Public Health)

During the Period 1965~70, a total of 419 strains of Mpycobacterium tuberculosis,
which had been sent from various hospitals and health centers in Tokyo, was
tested for their drug-resistance against several chemotherapeutic agents, such as,
INH, SM, PAS, KM, TH, CS, VM, TBI, Sulfa, PZA, EB and CpM.

Results obtained are summarized as follows:

1) Throughout the 6 years of investigation, 23.6% of the isolates were resistant
against the 3 first choice agents (INH, SM, PAS), and there was a tendency that
the detection rate of this group of organism are slightly increasing lately.

2) Detection rate of the organism which had been resistant against single agent
was 47.0% to INH, 42.2% to SM and 41.6% to PAS respectively, and almost same
results were obtained throughout the 6 years of investigation period.

3) Detection rate of the organism resistant to the second choice agents was

67.3%, while the one resistant to the first choice agents was 43.7%.
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1) ¥ 196541 A A H19704E12AKH F TD 6
BTN OGP L OYRBSE X b MUPTH T
£ S R FCERE g Ko

2) TiiEsEH AR OMREEE, I NH, S
M, PAS, KM, TH, CS, VM, TB}, Anr>
757 V=) (Sulfa), PZA, EB, »7vi—=4g
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vv (CpM) ,

3) HE BEAEE, BEEREEShcL 0%, X
LU X W Tt oo

K &

=1 O—RIERA (INH, PAS, S
M) X BMHEEE R R L D TH B ThbHD
—RPAEREHIC S U Ot 2 TR o o b DI, 6
rAERC 360 BB - T, FORFETHIETSE, 3
KMt D ¢ & — v a3 & DSl TR L %<, 23.6
% DTEEERY R LT\ b0 REBVOIE, A
BHCHoC, INH» SMMR7.5%, INHPAS
M. 2% OMHEEBRTH - foo BAMEIILD L,
PAS—5.6%, INH—5.0%, SM—4.7 % DIET
Boteo Flz, SMe PAS 2HfERE DS DITED
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Table 1. Resistant Patterns on INH, SM, PAS of Myco. tuberculosis
Resistant Year
Pattern Drugs 1965 1966 1967 1968 1969 1970 Total
1 6 2 3 6 0 18
INH (1.3 (s (338 (53 (77 (00 (50
1 Drug 5 1 1 3 7 0 17
SM (6.7) (1.9 (1.7 (5.3 (8.9 0.0 (4.7
6 1 2 2 8 1 20
PAS (80) (1.9 (33 (36 (103 (26 (56
6 7 5 4 4 1 27
INH,S M (80) (135 (83 (7.2 (51 (26 (7.5
2 Drugs 4 5 4 8 4 1 26
INH, PAS (53 (96 (67 Q43 (51D (26 (7.2
8 0 0 2 3 0 13
S M. PAS (10.7)  (0.0) (000 (36 (39 (00 (3.6
23 7 7 13 16 13 85
3 Drugs INH.SM.PAS 507y (135)  (21.7)  (23.2)  (20.5) (33.3)  (23.6)
o 20 22 33 21 30 23 154
All Sensitive (29.3)  (48.1)  (55.0)  (37.5) (38.5) (58.9)  (42.8)
Total 75 52 60 56 78 39 360
(100 ) (100 ) (100 ) (100 ) (100 ) (100 ) (100 )
Notice (%)
Table 2. Resistant rate on Various Chemotherapeutics of Myco, Tuberculosis
Drugs Year
g 1965 1966 1967 1968 1969 1970 Total
INH 52/101 32/62 26/65 33/64 37/86 17/41  197/419
(51.5)  (51.6)  (40.0)  (51.6)  (43.0)  (41.5) (47.0) oo
st S M 51/91 15/55 22/66 26/62 41/89 15/40  170/408 ==57z—
choice (66.0)  (27.3)  (33.3) (4L9) (46.1)  (37.5) (42.2) (5o
PAS 43/83 15/57 22/65 29/62 39/87 16/40  164/394 )
(51.8)  (26.3)  (33.8) (46.8)  (44.8)  (40.0)  (41.6)
K M 13/32 14/24 4/23 3/9 11/22 2/5  47/115
(40.6)  (58.3)  (17.4)  (33.3)  (50.0)  (40.0)  (40.9)
T H 9/9 5/5 4/6 3/3 7/8 4/4 28/31
(100.0)  (100.0)  (66.7) (100.0)  (87.5) (100.0)  (90.3)
G s 16/17 15/16 3/4 7/7 12/12 5/5 53/61
(9.1 (93.8)  (75.0) (100.0) (100.0) (100.0) ~ (86.9) .o
v M 4/5 7/7 1/1 1/1 5/5 1/2 19/2] i
. (80.0) (100.0) (100.0) (100.0) (100.0)  (50.0)  (90.5) 297
2n 1/3 0/1 1/1 1/1 3/6
choice TBL (33.3)  (0.0) (100.0) (100.0)  (50.0) (67
Sulfa 4/5 4/4 5/5 2/2 2/2 1/2 18/20
(80.0) (100.0)  (100.0)  (100.0) (100.0)  (50.0)  (90.0)
PZA 5/5 2/4 3/4 5/5 6/9 2/2 23/29
(100.0)  (50.0)  (75.0) (100.0)  (66.7) (100.0)  (79.3)
EB 1/3 4/5 3/5
(33.3)  (80.0)  (60.0)
1/1 1/1
CpM (100.0) (100.0)
Notice (%) Total Samples 1513
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SERO DIAGNOSIS ON SYPHILIS
INCIDENCE OF SYPHILIS ANTIBODY IN TOKYOITES IN

LAST 4 YEARS

Nobuo OHKUBO, Bunji KOBAYASHI, Rikuzo HIRAOKA,
Yasutaka OCHIAI, Hisa YAMADA, Fumi TAIRA and Akiko ABE

(Department of Bacteriology II, Tokyo Metropolitan Research Laboratory

of Public Health)

During the period 1967~70, a total of 265,800 specimens, which had been sent

from various hospitals, health centers and other institutions in Tokyo, was exam~
ined for the presence of syphilis antibody, by means of Wassermann and VDRL
procedures. The sera exhibit positive reaction both on these two procedures
were colculated as positive case of syphilis infection. As a consequence, the
sera obtained from Tokyo Medical Examiners Office, those had been taken from
the corpse of unnatural death and suspected of syphilis infection from their
autopsy find‘ings, showed highest positive rate (22.4%) , and then the one from
prostitutes (138.1%) , while the sera obtained from general hospitals (4.4%) ,

health centers (4.1%) and other institutions (0.8~2:1%) had remained _relatively

low level.
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4050 1 % TP Lico

Bk, 19664F (MEFN14E) DEHIER L5 REHOMH
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FEAE D WHOD SR 5 ¢ B M 7 o 85 Vit SR iy
HRCH 5 ENEMIN TR, ERCEREOR
FEOMSE 4 FEHORME R Lo
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Rolch OREBY, Z OWREDMCAR—3O R WA, IR R A HIRIRC B R T AR
STS Positive rate for the Last 4 Years DT O DB EIRNC MIE R I L
Source Year Total Positive Negative Positive TRALTLBETHE 50
Samples rate (%) = oKL b I CRIIIEE DOTER
1967 91 16 52 17.6 S — D DK X IR \
Unnatural 1968 64 18 44 28.1 yw% i i%£§%0£°FL5
Corpse 1969 82 18 57 22.0 ZEREL bR, BRARBPEOSHEDH
1970 66 17 49 25.7 o= -
Total 303 69 * 994 DIBTRES D L EDTHBo
1967 992 140 818 14.1 TERRESROBROBER 2\ £ &
Prostitute gg g% %g gg gg MR TH B, BETFHEBRARR
1970 840 sk 92 748 10 9 ?@ﬁ?hé?ﬁﬁ%biﬁ]“A@%?ﬂbi%k B
Total 3, 661 480 *13.1 DO TEBOBMRL - OERE T
1967 8, 024 345 7,609 4.3 BhDLEL bR,
Hospital 1968 10,781 604 10,055 5.6 T e
1969 10,606 432 10, 069 4.1 UL, —FHZokseEmECE b
1970 12,545 459 12,086 3.6 R T
Total - 41,956 1,840 x g4 RCBENTERMTobh TV AT
1967 18,358 951 17,173 5.2 RITERNEE OMTERERILS > &R
Health Center iggg : %8, 383 769 i7, g?’{ % % VG%ZJ @737’71») L?}’Ltﬁ\z‘i]i, ﬁ.i{@/\#ﬁ%
2,921 480 12, . . .
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1967 1,978 52 1,923 2.6 (MR, Rl Een & 0 O i
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Sero Diagnosis on Syphilis
Ratio of Biological False Positive Cases Detected in 1970

Nobuo OHKUBO, Mikio HORI, Sadao MIYAZAWA,
and Iwao MURATA

(Department of Bacteriology II,
of Public Health)

Tokyo Metropolitan Research Laboratory

It is well known that the nontreponemal tests for syphilis are nonspecific and

have a definite limitation in the diagnosis of syphilis. Thus in this experiments,

a total of 887 specimens consisted of 134 sera from prostitutes and 703 sera from

healthy people, from those syphilis antibody was detected by the Serological Test

for Syphilis (STS), were selected at randomly, and tested by Treponema pallidum

hemagglutination test (TPHA) and fluorescent treponemal antibody absorption
test (FTA-ABS). As a consequence, 12.7% of the sera obtained from prostitutes
and 39.7% of the one from healthy people were found out to be the cases of the

biological false positive.
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BFP Appearence rate in 1970

Reaction
R T D oarR Y XX T am
- + — + + + - + - +
Source Samples TPHA + + + - + + B _ _ - -
FTA-AB + + + + - - + - - - -
. 134 91 23 1 1 1% 7 9 1
Prostitute % (67.7)(17.2) (0.8) (0.8) (0.8) (5.2) (6.7) (0.8)
Total 117 (87.3) 17 (12.7)
Medical 703 355 68 1 1# 1% 104 160 5 10
Examination (%) (50.3) (9.7 0.1) (0.1) (0.1 (14.8)(22.7) (0.8) (1.4)
Total 424 (60.3) 279 (39.7)
Notice AbBR : Abnormal Wassermann Reaction (Ogata Method)
* 1 Disagreement between TPHA and FTA-ABS
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Sero Diagnosis on Syphilis
Evaluation of a Rapid Plasma Reagin Card Test

Nobuo OHKUBO, Bunji KOBAYASHI, Rikuzo HIRAOKA, Yasutaka OCHIAI,
Sadao MIYAZAWA, Mikio HORI, Iwao MURATA and Akiko ABE

(Department of Bacteriology II, Tokyo Metropolitan Research Laboratory of
Public Health)

For an evaluation of the clinical usefulness, a simple and macroscopically
visible rapid plasma reagin card test (RPR) which used for the detection of
syphilis antibody, was compared with the other three laboratory techniques, i. e.,
Wassermann, VDRI and TPHA procedures.
sera selected at randomly were tested by these 4 techniques, RPR card test sho-
wed high levels of specificity at 5 9% ratio of risk comparing with that of VDRL,
although it was less sensitive than that of VDRL. The same tendency was
observed on the test when the sera which had been considered to be manifesting

As a consequence, when 490 reference

biological false positive were tested.
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Table 1. Comparison of 4 Methods in
STS Positive serum

VDRL W-R RPR TPHA | Samples %
+ -+ 268 85.4
+ + - - 11 3.5
-+ —_ 29 9.2
- + 6 1.9
Total 314 100.0
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Table 2. Comparison of 4 Methods in

STS Disagree serum

VDRL W-R RPR TPHA

Samples %

+ + 43 45.7

— — 14 14.8

+ = + — 26 27.7

- + 10 10.6

AbR — + 1 1.1

Total 84 100.0

+ + 3 21.5

- + - — 5 35.9

+ - 4 28.2

AbR — + 2 14. 4

Total 14 100.0

Notice AbR : Abnormal Reaction, Total Samples
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Table 3. Comparison of 4 Methods in
STS Negative serum

VDRL W-R RPR TPHA

Samples %

- - - - 65 95.5
+ - 3 4.5
Total 68 100.0
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Table 4. Comparison of RPR and VDRL on Specificity and Sensibility

Specificity Sensibility
RPR  TPHA  Samples % RPR  TPHA  Samples % i

- - 95 60.5 + + 314 94.0

+ - 62 39.5 - + 19 6.0
Total 157 100.0 Total 333 100.0

Total Samples 490

VDRL TPHA  Samples % VDRL TPHA  Samples %

- - 77 49.7 + + 328 98.5

+ - 80 50.3 - + 5 1.5
Total 157 100.0 Total 333 100.0
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Epidemiological Survey on Enterovirus- Infections (III).
Virus Isolation Made at Two Sewage Treatment
Plants in Tokyo in 1970

Kenji IWASAKI, Sumio YAMADA, Yasuko YANAGISAWA
and Noriko SASAKI

(Department of Virology, Tokyo Metropolitan Research Laboratory of
public Health)

The significance of infective viral agents in waste water was studied at the
2 sewage treatment plants in Tokyo in 1970, since much epidemiological inform-
ation was available on the frequency of recovery of enteric viruses or other
viral agents from the sewage as it was reported in the previous paper. Isolation
attempts were made on raw sewage, activated sludge and treated sewage simul-
taneously, by the use of FL, HelLa, Hep2, Vero and MK cells.

The results obtained are summarized as follows:
1) Highest recovery rate of viruses was observed on the activated sludge, 40 of
55 (72.7%) ; and then the raw sewage, 31 of 61 (49.7%); followed by the treated
sewage of 41 (31.7%) respectively.
2) Nineteen straing of polio viruses, 60 strains of B group coxsackie viruses, 2
strains of echo viruses, 5 strains of reoviruses and 14 strains of adenoviruses
were recovered throughout the year, and the highest frequency of the recovery
of B group coxsackie virus types 3 and 4 had corelation with the incidence of
the infections occurring in the community. Twice a year appearance of polioviruses
in the sewage were observed on the post-vaccination period of the adoministrat—
ion of attenuated live virus vaccine to the community, while adenoviruses were
recovered throughout the year.
3) Highest recovery rate of the viral agents was observed by FL cell, followed
by Hep2, HelLa, Vero and MK cells used, and FL and Vero cells were likely to
be suitable for the detection of B group coxsackie viruses, Hep 2 cell for adenovi-
ruses and MK cell for reoviruses respectively.
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Fig. 2.
and Ochiai sewage plants,

Fig. 1.

Locations of the sewage treatment
plants, and of their sampling areas
in Tokyo,

\

%

G

__

B Ochiai sewage
treatment plant

® Sunamachi sewage
treatment plant

@® Mikawashima sewage
treatment plant

Service areas of the plant, and sampling points on the section of Sunamachi

note : parenthesis indicates the sampling point,

Sunamachi sewage plant

Most part of Koto ward Most part of Sumida
and ward, and a part of
a part of Sumida ward Koto and Edogawa wards

Sunamachi Kiba

Most part of Bunkyo,
Daito and Arakawa
wards and a part of
kita and Toshima wards

Sludge from Mikawashima

Ochiai sewage plant

Most part of Nakano
Suginami wards and

a part of Shinjuku,
Setagaya, Shibuya,
Toshima and Nerima warks

A part of
Shinjuku and
Nakano wards

Grit chamber Girl chamber

trunk sewer trunk sewer sewage warks (12) sower (13)
1 6 11
) © an | 1) |
I |

Primary Primary Primary

airation tanks airation tanks airation tanks
l Sludge Sludge

. ) . ® Primar
Primary | Primary Y

Sedimentation tanks Sedimentation tanks

Secondary Secondary
airation tanks airation tanks
Sludge Sludge
| 3) ©9)
Secondary Secondary
Sedimentation tanks Sedimentation tanks
4) (5) (10)

l—, Tokyo bay

Sedimentation tanks

Secondary
airation tanks .
Sludge
(15)
Secondary

Sedimentation tanks
(16)

Kanda river
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Comparisons of the results of viruses recovered from sewages

and from unknown fabrile disease patients,

Place of No. of ©

Specimens collected

sampling point Jan.  Feb.  March April May June July Aug.  Sept. Oct. Nov, Dec.
1 ND ND ND - CB3 CB3 _ Z - _ = _
. 2 ND ND ND P3,CB3 - CB3 CB3 - P2 n - -
Sunamachi 3 ND ND ND CB3,CB4  CB3 CB3 B3 - - - ~ -
trunk 4 ND ND ND - CB3 B3 Z I
5 ND ND ND - CB3 - CB3 - - - - -
6 ND ND ND - CB3 CB3 - CB3 - AD3  AD3  —
) 7 ND ND ND P2 CB3 ¢B3 - ND -~  CB3E7 pp -
Kiba 8 ND ND ND - ~ CB3 CB3 CB3 CB3 - = ~
trunk 9 ND ND ND P2 P2 P2,CB3 CB3 - CB3  — — -
10 ND ND ND - - CB3 CB3 CB3 CB3 Pl - -
Mikawashima 11 ND ND ND ND ND B3 CB3CB4 — B3 - - B
12 - - ~  P2ADRecl CB3CB4 CB3.CB4 CB3CB4,AD CB3 E7  P2AD3 — —
13 - - - P2,CB4  CB4  PICB3CB4 - CB3 CB3 — AD ND
Ochiai 14 ~ - —~  PLP2ADReol CB3, AD CB3  CB3AD3 CB3  — —  P2AD
15 —  ReolAD — PIP2,Reol  CB3  CB3.CB4 CB3CB4 (B3 AD3 - ~ AD
16 Reol AD  — - - CB3 - B3 — - - -~
Unknown fabrile AD3, %
disease patients AD  CB4 AD,AD3 CB3,AD3 CB4,AD3  CB4 3537 CB3,AD .

Keys for abbreviation: P| = polio type {, P2 = polio type 2,P3 = polio type 3,CB3 = coxsackie B3, CB4 = coxsackie B4, AD = adenovirus, AD3 = type 3 adenovirus,
Reol = type 1 reovirus, and E7 = echo type 7. * = indicates the agent caused mass outbreak in the comunity.
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Table 2. Recovery of Viruses from Sewage (1970)
Viruses Sewage Specimens collected
detected treatment -
plants Jan, Feb, March April May June July Aug, Sept Oct, Nov, Dec,

0 - - - + - + = - - & - F
Polio virus S ND ND ND + — + - - o4 NS —

M ND ND ND ND ND - - = — —_ = +

o} - - - — + +  + F + = = =
Coxsackie B 3 S ND ND ND + + + + + o+ 4+ = =

M ND ND ND ND ND + + - + - = —

o} - = ~ + + + + - = = - =
Coxsackie B 4 S ND ND ND + — — - = — - = _

M ND ND ND ND ND - + - — - - —

o) — - + - + + +* + + + +
Adenovirus S ND ND ND — — — - = — - —

M ND ND ND ND ND - - - — — — —

(6] - - ~ - - - - = -+ - - -
Echovirus S ND ND ND — — - - - — - —

M ND ND ND ND ND - - - — —_ = —

o} +_ + ~ R — = - = =
Reovirus S ND ND ND. — — — - - - - —

M ND ND ND ND ND - - - - - = —

Note: ND =not done
O  : Ochiai sewage treatment plant
S : Sunamachi sewage treatment plant
M : Sludge from Mikawashima sewage warks
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Table 3, Virus Isolation from Sewage by The Use of Several Cell Lines
1Cell Virus detected
ines - : Sum
Polio Coxsachie B Adeno Echo Reo

used Virus group virus virus  virus  virus Untyped
Ochiai FL 4/59 16/59 1/59 0/59 0/59 21/59
sewage Hel.a 0/59 6/59 2/59 0/59 0/59 8/59
treaéient Hep-2 3/59 4/59 10/59  1/59  0/59 18/59
lant MK 1/59 0/59 0/59 0/59 5/59 3/59 9/59
p Vero 3/59 7/59 0/59  0/59  0/59 10/59
. FL 5/96 25/96 0/96 0/96 0/96 1/96 31/96
ggﬁjffChl HeLa 1/96 11/96 0/96  0/96  0/96 12/96
trontor Hep-2 2/96 12/96 2/96  1/96  0/96 17/96
lant MK 1/96 3/96 0/96 0/96 0/96 3/96 7/96
p Vero 3/96 2/96 0/96  0/96  0/96 5/96  10/96

Note : Numerater indicates the number of virus strains isolated, and denominator
indicates the number of samples inoculated,
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VIRUS ISOLATION MADE AT PREVALENT PERIOD OF HAND-
FOOT AND MOUTH DISEASE IN TOKYO IN 1970

Kenji IWASAKI, Sumio YAMADA, Noriko SASAKI and Yasuko
YANAGISAWA

(Department of Virology, Tokyo Metropolitan Research Laboratory of Public
Health)

During the period May-July 1970, a serial outbreaks suspected of hand-foot and
mouth disease were occured in Tokyo, rampanf among the children between 8
months te 5 years of their age, who have been attending several baby farms (day
nurserys) and kindergartens. In this laboratory, 54 specimens consisted of 21
throat swabs and 33 feces obtained from 39 patients were tested for the presence
of viral agents, by means of the subcutaneous inoculation test with suckling mice
and the tissue culture techniques with FL, HelLa and Hep-2 cell lines.

Results obtained are as follows :

1) By the mouse inoculation test, coxsackie A 16 virus was recovered from 22
specimens, 5 throat swabs and 17 feces, obtained from 16 individuals.

2) On the other hand, by the tissue culture technique, 3 viral agents, i. e.,
coxsackie B 3 virus from case 22, adenovirus type 6 from case 37 and coxsackie
B 4 virus from case 39 were recovered in association with coxsackie A 16 virus in
the specimens.

3) It was concluded that the pricipal agent of the prevalence of hand- foot and
mouth disease was coxsackie A 16 virus.
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Table 1. Virus Isolation Made from Specimens of Suspicious Patients of
Hand-Foot and Mouth Disease

Health Place of Case Days Date of sampling and results
center  occur- No. Age Sex of of virus isolation
rence onset Throat swab Feces
1 m Apr. 27, May 4, -
Kiyose 2 m Apr. 27, May 4, -
Tanashi baby 3 f  Apr. 24, May 4, —
farm 4 f  Apr. 23, May 2, —
5 f  Apr. 23 May 2, -
Nishi- 6 2 m June 1, —
kojiya 7 2 f June 1, +
baby 8 2 f June 1, +
farm 9 3 f June 1, —
Moriga- 10 2 m June 1, -+
saki It 2 m June 1, —
Kojiya  baby 12 3 m June 1, —
farm 13 4 f June 1, —
The 3rd 14 | June 1, -
Kamata 15 4 June 1, —
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baby 16 f June 3, —_
farm 17 f June 3, -
18 { June 3, -
Edogawa 19 m June 8, —
Mitsu- 20 2 m  June 18, June 25, — June 25, -
boshi 21 4 m  June 18, June 25, + June 25, +
Senju baby 22 4 f  June 18, June 25, + June 25, + (CBY)
farm 23 4 m  June 21, June 25, — June 25, 4+
24 5 m  June 21, June 25, — June 25, -
25 2 m June 29, +
Kanda 26 2 m June 29, -
Kanda  baby 27 1 m June 29, +
farm 28 2 m June 29, +
2 1 m June 29, +
30 5 f June 30, +
St. 31 4 m June 30, -
chuo Joseph 32 4 f June 30, —
kinder- 33 4 f June 30, -
garten 34 3 m June 30, -
351 m  July 12, July 15, +
July 16, +
36 1 m  July 10, July 15, +
July 16, —
37 0.11 £ July 13, July 16, +
July 17, + (AD6)
July 18, +
Bokuto Hospital 38 0.8 m  July 13, July 16, +
July 17, -
39 1 £ July 11, July 16, -
July 18, —  (GB%
July 21, -
July 22, + (CB9
July 24, + (GBS
© July 27, -

Note
of other viruses.
B 4 and AD 6=adenovirus type 6.

BIETHE, BRIDATRLEENDO LD TH i,
HDHT Y 2% S e S EEERTI, 395EH15 4
Bk IGEFI228 A0 5 v 4 v A0 T & h, RER
BADHERTXTH CAETH B = L2 iz, WikTE
B2 5 & IREER & W R CIR 21 At 5 ks, %
FECUE33MfR h 1Th s 5 CAL6 23R i,
MRS R BTk, 3ORERISARA h 3 FEF 5 ik
By A RERBL TS, CAIGTRIE S hieds o T,
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sign indicates the isolation of coxsackie A [6 virus, and the parenthesis indicate the isolation

Keys for abbreviations ; m=male, f=female, GB 3=coxsackie B 3, CB 4=-coxsackie

FEM22i% Coxsackie BE v 4 vz (CB) 3 23, ¥E
FI37¢k Adeno w4 xZEl6 (AD6G) 7%, JEF 3%
CB4 b ¥hic, Thb 3EATAOHR TR
DEET CAI6 ZHRH L T 5 O TRARGDIEST
5o

FEATC, CAL61L3 ARERL CIRIL IcE o
FTRTHLBRE &SR, ADG6 ikt 1 Bokos
bl Ehic,
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ADG6 & L EA» bR & s, wihd kEo
IGEFIIC g E R L b FRE Y 4 v 2L CA 16
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U AN RADFABREFE L OO CE LD, TORKE

HHCB3, CB4M Y A VAR X BELRMN 4~10AK
P TCRBETCH-T=DT, H: F M- KELBEEST
BIEWCB3 7n\ L4 DRIUERS, Zhb DRET
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3WEF DT A v ZBEHEFNTONT, T4 vk
Bk z, FLoAi=w R, FL, Hela, Hep 2 KHIfE
DIEERRNCEL DB LE2DL I TIRD,

Table 2. Precise Results of Virus Isolation

c Virus isolations succeeded in, and at the passage of
ase Specimen Date 9f - -
No. sampling Suckling mice FL cells HelLa cells Hep-2 cells
st 2nd 3rd 1st 2nd 3rd 4th | Ist 2nd 3rd 1st 2nd 3rd
7 | Throat swab June 1 + (CA 16) _- - = = - - = - - -
8 | Throat swab June 1 + (CA 16) - - = = —- - - _ - -
10 | Throat swab June 1 — + (CA) — — — =— - - - —_— e
21 | Throat swab June 25 + (CA 16) _— - - _— - - —_— — -
Feces June 25 + (CA 16) - - - = - —- - - - -
22 | Throat swab June 25 + (CA 16) - - = = _ - = - = =
Feces June 25 | — + (CA16) ~ + (CB3) |~ - — - -+ (g)B
23 Feces June 25 + (CA 16) _ - - = —_ - - - —
25 Feces June 29 - + (CA16)| — - — -— — — - — e e
27 Feces June 29 -+ (CA 16) —_ - - _- - - —_— - =
28 Feces June 29 - + (CALE)| - - - -— - - - —
29 Feces June 29 + (CA 16) - - - - - - - - - =
30 Feces June 30 + (CA 16) —_ - - —_ - - — -
35 Feces July 15 4 (CA 16) _ - = = - - - - - -
Feces July 16 + (CA 16) - - = = - - - - - =
36 Feces July 15 + (CA 16) - - = - - - - - - -
37 Feces July 16 + (CA 16) - - - = - - - — - =
Feces Juy 17 | + (CA16) |- — - +(6f)‘D - - - - - -
Feces July 18 + (CA 16) - - - - - - - - - =
38 Feces July 16 + (CA 16) - - = - —- - - - -
39 Feces July 18 - = - - + CB4 |- +(CB4 |+ (CB 4)
Feces July 22 + (CA 16) — — +(CB4)| + (CB 4 — + (CB 4)
Feces July 24 + (CA 16) — — +(CB4)| + (CB 4% + (CB 4)

Keys for abbreviations;

adenovirus type 6.
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FECCB 4  3#kEN3 #2Y, Hep2 MR CIXCB 3

CA 16=coxsackie A 16, CB 3=coxsackie B 3, CB 4=coxsackie B 4 and AD 6=

1#, GB 4 3EkE 4 ¥k M T hic, MAERIR
Z5r CBIRIVCAMERI~3RTRHE I h i
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INCIDENCE OF HI ANTIBODY AGAINST RUBELLA VIRUS AMONG
INHABITANTS OF TOKYO IN 1970

Sumio YAMADA, Kenji IWASAKI, Noriko SASAKI and Yasuko
YANAGISAWA

(Department of Virology, Tokyo Metropolitan Research Laboratory of public
Health)

Surveys were made on the incidence of circulating antibody against rubella
virus among the healthy inhabitants of Tokyo. A total of 337 specimens collected
on June 1970, at 3 different areas, 2 densely populated areas and 1 suburban area,
each one of them had been consisted of 6 different age groups, were tested for the
presence of rubella HI antibody by means of the microtiter procedure. Subsequently,
the data obtained were compared with those of the previous year’s one.

Results obtained are summarized as follows:

1) Incidence of rubella HI antibody which manifested by the 6 different age gro-
ups had indicated that the existence of the newly infected population among the
age groups of less than 15 years of their age.

2) Geographical areal difference on the incidence of rubella HI antibody had
indicated that the existence of the previous mass outbreak of rubella infection at
5 or 6 years interval, among young people who had been living in densely popula-
ted areas. On the contrary, in suburban area, it was likely that, there was a mild
and gradual invasion of the virus among the young.

3) Difference observed on the data obtained in 1970, in comparison with that.of
1969, had clearly indicated that the increase of the newly infected population,
between the period of June 1969 and June 1970, among the age group of 13~15
years of their age. ’ '

4) No difference was observed on the incidence of rubella HI antibory by their
sex, and more than 90% of the female population, between 20~49 years of age
had had the antibody titer greater than 1:8.
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Table 1. Incidence of HI Antibody Against Rubella Virus in Healthy Tokyoites
No. of Cumulative positive rate at the titer of greater than
Age sera
tested | 1:8 | 1:16|1:32|1:64| 1:128 | 1:256 | 1:512 | 1: 1024 1: 2048] 1:409%

4—6 20 15.0%, 15.0| 150 150 15.0| 15.0| 10.0 5.0 0 0
8 7—9 19 47.4) 47.4| 47.4| 47.4| 26.3| 21.1| 15.8| 15.8 0 0
g 10—12 15 66.7| 66.7| 66.7| 60.0| 60.0| 53.3| 46.7| 46.7 | 33.3 6.7
a 13—15 5 40.0 | 40.0| 40.0| 40.0| 40.0| 40.0| 40.0| 40.0| 20.0 0
g o 20—30 20 85.0| 85.0| 80.0| 80.0| 55.0| 35.0| 25.0| 20.0| 15.0| 10.0
?2 %g 31—40 13 100.0 | 100.0 | 84.6 | 76.9 ! 53.8| 38.5| 30.8 7.7 0 0
B 41—50 8 100.0 | 100.0 | 100.0{ 75.0| 25.0| 12.5| 12.5| 12.5 0 0

51— 15 93.3| 8.7 | 80.0| 73.3| 73.3| 46.7| 33.3| 26.7| 13.3]| 13.3

4—6 20 25.0] 25.0| 25.0| 25.0| 20.0| 15.0| 10.5 5.0 5.0 0
— 7—9 18 4.4 44.4 | 4.4 | 44.4| 44.4| 44.4| 38.9| 16.7 5.6 5.6
S 10—12 17 52.9 | 52.9| 52.9| 52.9| 52.9| 41.2| 23.5| 11.8| 11.8| 11.8
g 13—15 3 0 0 0 0 0 0 0 0 0 0
g o 20—30 22 90.9 1 90.9| 86.4| 63.6 | 54.5| 36.4| 18.2 4.5 4.5 4.5
2 %g 31—40 6 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 33.3 | 16.7 | 16.7| 16.7 0
M e 41—50 9 100.0 | 100.0 | 88.9| 66.7 | 44.4| 33.3| 22.2 0 0 0

51— 24 100.0 | 100.0 | 87.5| 83.3| 58.3| 41.7| 250} 16.7| 12.5 8.3

4—6 10 20.0{ 20.0| 20.0| 10.0 10.0{ 10.0| 10.0| 10.0 0 0
) 7—9 13 15.4 | 15.4| 15.4| 15.4| 15.4| 15.4 7.7 0 0 0
o 10—12 19 31.6 | 31.6 1 31.6| 31.6| 21.1| 21.1| 15.8| 10.5 53 0
& 13—15 8 62.5| 62.5}) 62.5| 62.5| 62.5| 62.5| 50.0| 50.0| 25.0 0
g ° 20—30 17 94,1 94.1] 94.1| 88.2| 70.6 | 52.9| 47.1| 17.6 5.9 5.9
K %’ 31—40 8 100.0 | 100.0 | 87.5| 62.5| 50.0| 37.5| 25.0| 12.5| 12.5| 12.5
E e 41—50 6 100.0 | 100.0 | 100.0 | 100.0 | €6.7 | 16.7 0 0 0 0

51— 22 100.0 | 95.5| 86.4| 81.8| 59.1% 40.9| 27.3| 13.6 9.1 4.5
# 1 Oy bESHE BRI 3 IR OHLA M A4 L, ThZho@miemns & Figl ok

REROFHEYREML €, EREEREREC g v b %o

(48)



L

64 128 256 512
H I Titer

8 16 32

Fig. 1. Different in cidence of rubella HI antibody
observed on healthy Tokyoites by their age
groups.
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Different incidence of rubella HI antibody observed on healthy Tokyoites, by their
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MASS OUTBREAKS OF TYPE 3 ADENOVIRUS INFECTION
OCCURED ON FALL 1970 IN TOKYO

Fujiko SAKAI, Kenji IWASAKI, Sumio YAMADA, Yasuko YANAGISAWA,
Noriko SASAKI, Tadahiko ITO, Kiyoshi YABUUCHI and Michiko SASAKI

(Department of Virology, Tokyo Metropolitan Research Laboratory of public Health)

Summary

Results of laboratory diagnosis made on the specimens obtained from 77 patiehts,
belonging to 14 primary schools, who had been involved in a mass outbreak of
summer grippe which occured on September 1970 in Tokyo are discussed, in
comparison with the results of the sero-epidemiological studies made on the sera
obtained from the inhabitants of Tokyo. At the same time, the results of the
virus isolation made on the specimens obtained from the two sewage plants at
certain intervals are also discussed.

Conclusions obtained are as follows:

1) Forty-six strains of type 3 adenovirus were isolated from the throat washings
of the 77 patients consisted of 14 groups, which had been brought in to the labora-
tory between the period of 14-26th of September.

2) It was found out that most suitable cells for the isolation of type 3 adenovirus
was Hep2 cells, and followed by FL and Hela cells.

3) Retrospective sero-diagnosis made on the individuals by means of CF, HI and
NT techniques revealed, that 12 out of 14 groups were type 3 adenovirus infections.
4) Results of the sero-epidemiologcal surveys made on the sera collected from
the inhabitants of Tokyo, at the period of May-june and September-Decembtr,
highly supported the above mentioned consequences, that there was a relatively
large scale of epidemic due to type 3 adenovirus infection, paticularly among
young people, some around the period of latter sampling.

5) Dissemination of type 3 adenovirus in Tokyo was proved by the isolations of
the virus from the sewages collected on August, September and October at
Ochiai Sewage Plant and from the sewages collected on October and November at
Sunamachi Sewage Plant respectively.
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Table 1 Results of Laboratery Test Made on the Specimens Obtained from the Patients, Who Had
Been Invelved in the Mass Outbreaks of Summer Grippe on September 1970 in Tokyo

No. of positives by No. of individuals serologically
No. of . . . . .. .
Group | Specimens Place of Throat virus isolation test confirmed as adenoirus infection by
No. recieved on| occurance Washings type 3| type 7 |type B-3 CF . Nt
recieved |adeno. | adeno. |coxsakie type 3| type 7| type 3| type?
1 Sep. 14 Shibuya 5 5 0 0 5151 4/4| 0/4| 4/5| 0/5
2 17 Itsukaichi 5 3 1 0 3/4| 3/3| 1/3| 2/4| 0/4
3 17 Honjo 5 3 0 0 2/5| 3/3| 0/3] 4/4] 1/4
4 17 Koishikawa 6 4 0 0 4/5| 3/4| 0/4| 3/4| 0/4
5 17 Fuchu 8 5 0 0
6 17 Nakano 6 4 0 0 4/6 | 5/6 | 0/6 | 5/6| 1/6
7 18 Umegaoka 2 2 0 0 3/4| 4/4] 0/4| 4/4| 1/4
8 15-20 Suginaminishi 12 8 0 1
9 21 Hachioji 5 5 0 0 5151 4/5) 1/5] 5/5| 2/5
10 21 Edogawa 5 3 0 0 4/5 | 5/51 1/5| 4/5| 0/5
11 21 Takaido 3 2 0 0
12 24,25 Takaido 6 0 0 5
13 2% | oshime 5 0 0 o | o/4| o5 05| 1/4] 0/4
14 26 Machida 4 2 0 0 2/4| 3/4) 0/4| 2/4| 1/4
sum 17 46 1 6 32/47| 34/43) 3/43| 34/45 6/45
THY, 1VEMEa /4 Y+—BREIBI A v X D3 FELET B e, Hep 2l lUTIR468F T35

BLDTHAHZ LHFERTE I, YO LEMc oW
TEbhbhPBREL iz DR RS T
THZENTERD T,

Table 2. Differences Observed on the Recovery
of Adenovirus from the Throat Washings
by 8 Cell Lines Used

Virus isolation succeeded by No. of virus
Hep-2 FL HeLa isstcr)zla;;les d
+ + + 16
+ + - 6
+ - + 0
+ - - 24
- + + 0
- + - 0
- - + 0
Total 46

Table 2 34 M OEMFEE L D SBEL fcdolkD 75
J 3Ty A4 v 2O ERAHE A L ofleofE g
BLIcdDTHS, TibbHep2, FL, HelLajifig
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HEEHTWB, L b0 5 24k (W52%) LFL,
HeLa fEfETIX4 BT X9, Hep2flilacoasy fES
h, Hep2 fiasg bmROE» -l L E2IRLT
Wh, RTF LK, Helefflfig @I &7 5Ty
5o

Table 3. Evaluation of the Diagnostic Value of 3
Different Serological Procedures Used for
the Detection of Specificd Antibodies
Against Type 3 Adenovirus

Serological procedures used | Results No. of
of virus | Cases
CF HI NT isolation | diagnosed
+ + + + 22
+ + - + 3
+ - + + 1
+ -+ + - 1
- -+ + - 3
- + - — 2
- - + - 2
Total specimens tested 34
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Table 4. Surverys Made on the Incidence of HI Antibody Against Type 3 Adenovirus, in the Sera

of Inhabitants of Tokyo 1970)
May~ June Sept. ~Dec.

Grouping made Cumulative incidence at the titers of Cumulative incidence at the titers of
by their ages greater than greater than

1:10 | 1:20 | 1:40 l 1:80 \ 1:160 | 1:10 ‘ 1:20 1 1:40 | 1:80 | 1:160
0.1~6 years 13/57 5/57 3/57 1/57 1/57 | 18/46 | 16/46 | 12/46 9/46 3/46
of age (22.8) (8.8) (5.3) (1.8) (1.8) | (31.1) | (34.8) | (26.1) | (19.6) (6.5)
7~15 years 37/116) 26/116] 16/116] 11/116] 2/116 | 18/62 ] 11/62 6/62 2/62
of age (31.9) | (22.4) | (13.8) (9/5) (1.7) | (29.0) | (17.7) 9.7) (3.2)
16~30 years 3/47 2/47 1/47 1/47 13/43 | 11/43 2/43
of age (6.4) (4.3) (2.1) (2.1) (30.2) | (25.3) (4.7)
Average 53/220, 33/2200 20/220] 13/220] 3/220] 49/151] 38/151] 20/151] 11/151] 3/151

(24.1) | (15.0) (9.1) (5.9) (1.4) | (32.5) | (18.5) | (13.2) (7.2) (1.3)
Note: Parenthesis indicates per cent positive.

Table 5. Surveys Made on the Incidence of HI Antibedy Against Type 7 Adenovirus, in the Sera of

Inhabitants of Tokyo (1970)
May~ June Sept. ~Dec.
Grouping made Cumulative incidence at the titers of Cumulative incidence at the titers of
by their ages greater than greater than
1:10 1: 20 1:40 1:80 1:160 | 1:10 1:20 1:40 1:80 1:160
0.1~6 years 7/57 2/57 1/57 1/57 8/46 2/46
of age (12.3) (3.5) (1.8) (1.8) (17.4) (4.3)
7~15 years 13/116 | 6/116 | 2/116 18/62 4/62 2/62
of age (12.2) (5.2) (1.7) (29.0) (6.5) (3.2)
16~30 years 6/47 3/47 11/43 7/43 2/43 1/43
of age (12.8) (6.4) (25.3) | (16.3) (4.7) (2.3)
Average 26/220 | 11/220 | 3/220 | 1/220 37/151 | 13/151 | 4/151 | /151
(11.8) (5.0) (1.4) (0. 4) (24.5) (8.6) (2.7) | (0.7
Note: Parenthesis indicates per cent positive,
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Table 6. Isolation of Adenoviruses from the Specimens of Patients and the Sewage
(1970)
Type of Time of sampling
adenovirus
isolated Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept. | Oct. | Nov. | Dec
Throat washings| type 3 0/56| 0/12] 0/1 | 3/16| 0/1 | 2/22] 2/25 0/19 46/87] 0/9 | 0/15] 0/17
of patients type 7 0/56] 0/12] 0/1 | 0/16] 0/1 | 0/221 0/25/ 0/19] 1/87 0/9 | 0/15 0/17
Ochiai type 3 — — —_ — — — - + + + — —
Sewage
8 - g type 7 - — — — - - - - - - — —
g ant miscel- - + — + - + - - - — T +
o leneous
« .
% Sunamachi | type 3 - - - — — — — — - + + —
(}%) Sewage type 7 - — - —_ —_ — — —_ — — —_ —
Plant miscel- + — — — — — - — _ _ + _
leneous

Note: Denominator indicates the number of samples, and numerater indicates number of positives.
Sewage samples were taken at the plants once a month interval.
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ECOLOGICAL SURVEY OF JAPANESE ENCEPHALITIS VIRUS AND
SEROLOGICAL CONFIRMATION OF ITS INFECTION ON SUSPECTED
PATIENTS IN TOKYO IN 1970

Kiyoshi YABUUCHI, Michiko SASAKI, Fujiko SAKAI,
Tadahiko ITO, Kenji IWASAKI, Naomitsu NEZU,
Kenya WATANABE, Yasukazu MORIWAKI and Takao KATO

(Department of Virology, Tokyo Metroporitan Research Laboratory of Public
Health.)
(Metropolitan Tama Meat Inspection Station, )

(Received Aug. 31, 1971)

Summary

A total of 42 sera obtained from 15 suspicious patients of Japanese encephalitis
(JE) were studied serologically by means of CF and HI techniques. On the other
hand, ecological survey of JE virus and of its mode of dissemination in Tokyo
district were made by setting mosquito traps and sentinel rabbits at several stations.
Simultaneously, observations were made on the appearance of JE HI antibody in
swine sera collected at the slaughter house at a week interval.

Results obtained are summarized as follows :
1) None of the suspected patients were diagnosed as JE infection throughout the
investigation period.
2) Appearance of JE HI antibody in swine sera was first observed on the specimens
collected at 14th of September, and it was a latest record throughout the past 8
years investigation. A total of 8 strains of JE virus were isolated from the sera.
3) All the sentinel rabbits placed at several stations had not show any respense
against JE virus, and no JE virus was isolated from the mosquito traped at the
stations.
4) Remarkable decrease was observed lately in the number of human JE infection,
however, continuous effort should be paied for the control of the disease, if there
is some evidence on the dissemination of JE virus in the district.
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Table 1. Results of Serological Test Made on JE Suspected Patients (1970)

Antibody titers
No Date of | Days JE CF -
* | Name | Age | Sex |bleeding| after HI Polio Goxsackie B 2] ol 3|2
(1970) (1970) | onset |y TaG Ay CF EIEIE |5
vama ol 1123|1234 |5|8|<|miT
534 M.K | 20 f | Apr. 24| 12 | <10 | <10 | < 4 K 4K 4K 4/ 4< 4[< 4)C 4K 4/< 4K 4K 4K 4
535 ” ” v | June 15| 64 | <10 | <10 | < 4 [< 4K 4< 4K 41< 41¢ 41 41¢ 4)< 4K 4K 4 4
536 0.Y 23 m | May.28| 6 | <10 ] <10 | < 4 K 4K 4K 4K 4K 4K 4K 4K 4K 4K 4 4K 4
537 ” ” ” June. 2| 11 <10 | <10 | < 4 [ 41K 4< 4K 41¢ 4K 41K 41 4K 4K 4K 4 4
538 ” ” ” 7 6 15 | <10 | <10 | << 4 K 4K 4 4K 4K 4 4K 4 4 4K 4K 4K 4
539 ” ” ” v 16| 25 | <10 <101 < 4 | AC
540 | T.M | 2 | £ |June. 9| 3 | <o01|<10] <4 | ND
541 ” 1 ” 7 22| 16 | <10 | <10 | < 4 K 8¢ 8K 8K 8¢ 8¢ 8C 8/< 8K 8K 8K 8K 8
542 ” ” // » 29] 23 | <10 | <10 | < 4 < 8K 8K 8¢ 8¢ 8K 8¢ 8 8K 8K 8 8K 8
644 S.H 8 m | July. 20| 16 80 80 | < 4 K 8¢ 8¢ 8 16 8< 8< 8| 16K 8< 8< 8 8
645 ” ” # | Aug. 5| 32 80 80 | < 4 < 8¢ 8¢ 8 16 8< 8 8 8 8K 8< 8K 8
646 ” ” P v 14| 41 80 80 | < 4K 8¢ 8B 888 Y 8B 8LBK 8
633 M.T | 33 m | July.21| 10 | <10 | <10 | < 4 K 8< 8< 8 8< 8« 8K 8 8< 816K 8< 8
639 9 ,, " » 31| 20 | <10 | <10 | < 4K 8 8 8< 8¢ 8< 8K 8¢ 8K 8| 16K 8K 8
640 P o v | Aug 17| 37 | <10 | <10 | < 4 K 8K 8K 8K 8K 8< 8K 8¢ 8K 8/ 16K 8< 8
798 Y.K 4 m Sep. 8 6 80 | 320 | < 4K 888 888K B B 8< 8K B8
799 ” ” ” v 14 12 80 | 320 | < 4K 8¢ 8< 8¢ 8L 8L 8K 8L 8 8K 8K 88
800 p p p v 2| 22 80 | 160 | < 4 KK 8¢ 8¢ 8 8l 8k 8k 8¢ 8 8K 8K 8¢ 8
823 N.M | 42 m | July.28| 9 | <10 | <10 | < 4 K 8K 8K 8¢ 8< 8¢ 8K 8K 8 8K 8K 8K 8
824 ” ” v | Aug. 7] 19 | <10 | <10 | < 4 K 8K 8K 8 8K 8< 8K 8‘< 8 8K 8< 8 8
825 / ” ” v 15| 27 | <10 | <10 | <€ 4 K 8K 8K 8K 8¢ 8K 8K 8< 8¢ 8K 8K 8 8
827 | M.M | 27 f | Aug.20) 11 | <10 20 L < 4K 8 8 8 16 8<8< 8 88 16K 8 8
828 ” ” # | Sep. 7| 29 | <10 20 | < 4 K 8K 8¢ 8 16< 8< 8< 8 8< 8 16< 8 16
830 K.N | 23 m | Sep. 11| 13 40 | 160 ] < 4 K 8¢ 8K 8¢ 8K 8< 8K 8¢ 8| 8 8K 8K 8
831 ” " s v 22| 24 40 | 160 | < 4 |< 8< 8K 8K 8K 8< 8¢ 8l 8 8 8K8K8
888 T.S 13 m | Oct. 25| 4 10 80 | < 4 KK 8< 8K 8K 8< 8¢ 8 8K 8K 8< 8 8 8
389 s ” # | Nov. 7} 17 10 80 | < 4 K 8< 8K 8K 8K 8K 8K 8K 8< 8< 8< 8| 16
890 ” ” ” » 26| 26 10 80| < 4 AG
891 M.N | 21 m | Oct. 29| 26 | <10 40 | < 4 AC
892 ” ” # | Nov. 7| 35 | <10 40 | < 4 ”
893 ” ” ” v 26| b4 <10 20 | < 4 4
603 S.H 10 m | July. 27| 11 | <10 | <10 | < 4 K 8K 8K 8< 8K 8K 8K 8< 8K 8| 16K 8 8
604 " ” v | Aug. 3| 16 | <10 | <10 | < 4 K 8< 8K 8¢ 8< 8K 8¢ 8< 8< 8 16K 8 8
605 " ” P » 10| 23 | <10 | <10 | < 4 K 8K 8K 8 8K 8K 8< 8K 8| 8| 16K 8| 16
568 P K.M | 26 m | Aug.23| 6 | <10 20 | < 4 K 8K 8< 8K 8K 8K 8 8K 8< 8K 8< 8K 8
503 UM | 1.2 f |June.19| 16 | <10 | <10 | < 8 |<(8|<(8|<(8|< 8| 8|<8|<8]|< 8| 8|< 8|<8|<8
504 ” ” ” v 23 20 <10 <10 < 8 |<8 <8<8<8 <8<8 <8 <8 <8<8 <8I<8
576 M. T 7 m | July.29| 6 | <10| <10 | < 4| 8 8 8 8<8|<8<8<8<8 8«88

* Virus isolation made from patient brain showed negative result.

Keys for abbreviation : AG=Anticomplementaly reactions, ND=Not done, m=male, f="{female,
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Table 2. Distribution of JE JaGAr 01 Antibedy in Swine Sera, Collecied at Tachikawa Slaughter

House (1970)

Date of HI antibody titer Sum Positive 2ME —Sensitive | Virus *
bleeding <10 10 20 40 80 160 320 64012802560 rate(==1:10) rate isolation
Jan. 12 12 1 1 3 1 1 4 23 48(%) 1[¢73)
Feb. 2 16 1 1 1 1 22 27 0
Mar, 1 12 1 1 1 7 22 46 0
Apr. 13 19 1 1 1 22 14 0
May 4 22 22 0 0
25 22 22 0 0
June 8 18 2 2 22 18 0
22 22 22 0 0
29 22 22 0 0
July 6 22 22 0 0
13 21 1 22 5 0
20 22 22 0 0 0/22
27 22 22 0 0 0/22
Aug. 3 22 . 22 0 0 0/22
10 22 22 0 0 0/22
17 19 1 2 22 14 0 0/19
24 22 22 0 0 0/22
31 21 1 22 5 100 0/21
Sep. 7 22 22 0 0 2/22
14 11 2 9 22 50 55 2/11
21 14 1 1 6 22 36 38 2/14
28 14 2 6 22 36 38 1/14
Oct. 5 12 10 22 45 20 0/12
12 20 2 22 9 0 1/20
19 10 1 2 9 22 55 25 0/10
26 10 1 1 5 4 1 22 55 0 0/10
Nov. 2 17 1 3 1 22 23 0 0/17
30 9 1 5 5 2 22 59 0 0/ 9

% Virus isolations were limitedly made on the specimen which showed less than 1 : 10 in their HI titer.
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oo lcBiE, JLiEE, B B5F LWE04ERD
HTHoleds, RO, dhigdl, Fk 55
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Fig. 1 Comparison of yearly incidence of JE HI antibody in swine sera collected at a slaughted house.
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1) MERE fh: HEPER, (15, 160 (1963)
2) AREMDL, ti: FATUIER, (16), 52 (1964)
3) MREME M MEPIER, A7), 76 (1965)
4) HE — o EETERERE, (204, 1(1966)
5) MEpL, M WEDIER, (18), 59 (1966)
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Table 3. Number of Culex tritaeniorhynchs Giles Trapped and of its Results of JE Virus Isolation

at the Stations

Station 1 Station 2
Date of
collection a b c
3 Q [ ? B ? 5 Q
June 8 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0
July 6 0 4 (=) 0 1{-) 0 0 0 0
17 0 0 0 1 (=) 0 3 (=) 0 0
20 0 0 0 0 0 14 (=) 0 0
23 0 6 (—) 0 0 0 3 (=) 0 0
27 0 19 (=) 0 5 (=) 0 9 (=) 0 0
30 1 27 (=) 0 6 (—) 0 5 (=) 0 0
Aug, 3 1 55 (=) 0 0 1 117 (=) 0 0
7 0 39 () 1 3 (=) 0 67 (=) 0 0
11 0 114 (=) 0 1(-) 0 101 (=) 1 1 (=)
13 1 41 (=) 1 0 0 48 (=) 2 4 (=)
17 0 920 (=) 1 2 (=) 2 54 (=) 0 0
20 4 57 (=) 0 2 (=) 1 42 (=) 0 1 ()
24 4 56 (=) 0 0 0 8 (—) 0 0
27 0 24 (=) 1 3 () 0 9 (=) 0 0
31 4 12 (=) 0 4 (= 0 29 (=) 0 0
Sep. 7 7 23 (=) 5 0 2 6 (—) 0 0
14 4 4 (=)
21 0 2 () 0 0 0 2 (=) 0 1 (=)
28 0 0
Oct. 5 0 0 0 0 0 0 0 0

Note : Station 1, a=this laboratory’s chicken en; Station 2, b=Ueno zoo’s rabbit pen, c=horse pen,

d=animal hospital. Parenthesis indicate the result of virus isolation.

6) MRELEDE, b EADIER, (19), 57 (1967)
7) AW, b HREEETELR, (200, 39 (1968)
8) &N 7, fih: MEBITEE, (21),19(1969)
9) B TFHEES: U4 v RERPEH,00,A%D
10) EAAMER: BANMERTTE £ 5 2 ®
£ (1967)
11) BRI BRI R, 7(1969)
12) BRI R« BAUEBL AR, 18C1970)
13) HGERA AR BT PR R, 19C1970)
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COMPENSATING DEVELOPMENT IN ELECTRON MICROSCOPY (I)

Goichi MAEKI

(Virology Department, Tokyo Metropolitan Research Laboratory of
Public Health)

In the course of research into fine-grain developers, a curious fact was noticed.
It had often been believed that the finer the grain, the sharper the image would
necessarily be. It appeared however, that many fine-grain developers caused these
images to be noticably less sharp than normal development. D

The acutance of an emulsion seems to depend less on the size of the grains
than on reducing the thickness of the emulsion: apparently in a thick coating,
scattering of light by the individual grains causes adjacent grains to become
developable, forming larger images of points. So far maximum detail in a photo-
graphic image-- and sharpness too, incidentally-- a fine-grain, thinly coated film
should be used; it should be developed in a normal developer, not in one of the
so-called ultra fine-grain types.

The recent introduction of the thinly coated, high-resolution films has revived
interest in the compensating type of developer. A small amount of potassium
bromide is used as the restrainer in most developing formulae. It protects the
unexposed silver halides from the action of the developing agent and helps to
avoid fog. Some developing agents, such as catechol, p-aminophenol and photo-
graphic glycin, are very sensitive to bromide ion, and any more than the minimum
amount causes a considerable decrease in the activity of the developer.

Now, we make a catechol or glycin developer which is very dilute, and therefore
quite sensitive to additions of bromide, and if we use this developer completely
without bromide so that it retains its maximum energy in developing shadow
details, we can secure some compensating actions. As the film starts to develop,

the darker or more heavily exposed areas will contain many grains of silver

#*

SR AERTRT v 4 v R
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bromide, and as each grain is reduced to silver it releases a certain amount of
bromide ion into the developer. In the darker areas, then, a good deal of bromide
is liberated, and the developer in these areas is therefore restrained. In the less
exposed parts, however, few grains are developed, little bromide is released, and
the developer maintains its activity.

This compensating action is most strikingly shown when developing the thinly
coated fine-grain films of extremely high resolving power such as Fuji Minicopy
RH and Neopan F 2>, but its possibilities in electron microscopy appear to have
been overlooked. The Writers have found that the compensating development
also affords excellent results when used for electron microscopy and usually more

satisfactory than ordinary routine precedure as D-19 (Figs. 1&2).

0.8
Catechol
bl
g
~ D-19
5u
Distance on sample
Fig. 1 Photomicrographs (500 x ) of edges of Fig. 2 Microdensitometer traces across knife-
images formed by a sharp edge in edge images printed onto Fuji FG film
contact with Fuji FG film. exposed in electron microscope,

In this way, development is automatically slowed down in the denser parts of
the negative, while it continues at its full rate in the shadows, or lighter parts.
This tends to produce a negative with a somewhat compressed range of tones in
the highlights and brilliant gradation in the shadows, with as much details as

possible in both (Fig. 3).
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Fig. 3 HVJ negative stained in phosphotungstic acid, Fuji FG negatives were
developed in D-76 mod, by Tamuma (A), and in Catechol (B), Original
magnification X 8, 000; magnification as printed x 2 (1), and x 13.5(2).

Modified Windisch Catechol Compensating Developer
A. Basal Stock Solution

Sodium Sulphite, anhydrous ««-ooeeovees e T 5. 0g
Catechol, Eastman Kodak Co. -+veo--- PP TSTPRN 10. 0g
Add cold water t0 MAKe «orrrrerereerrirmeneiiieiinnnnis ceier e 500ml
B. Accelerator Solution
Sodium Hydroxide -« eeoeeeeeenes s T ST . 5.0g
Add cold water to make -eecreeees e e TR, o 500ml

For development of Fuji FG film, take about 100 ml of water, 10 ml of Solution
A and 10 ml of Solution B, and then add water to make 300 ml. Develop 10
minutes at 20°C with constant stirring. Depending of film type, it is -important
to adjust the proper concentration of the developer in minimum to falls short
somewhat in threshold energy. And the maximum density in the denser parts
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of the negative should be entirely unchanged, if exposure and the time of

development will be increased. It is additional advantage for the electron microscopy

that the optimum exposure can be determined in the clear areas of the specimen,

or the denser parts of the film.

This developer keeps fairly well in stock solution, but deteriorates very rapidly

when diluted for use.

This mixed solution is used only once and discarded, since

the developer is highly diluted and catechol is susceptible to other silver halide
solvents, including ammonia and its salts, hypo and the thiocyanates.

The author is indebted to professor keiichi Ishii of Hosei University for his

invaluable suggestions and guidance on making this manuscript.
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COMPENSATING DEVELOPMENT IN ELECTRON MICROSCOPY (1)

Goichi MAEKI

(Department of Virology, Tokyo Metropolitan Research Laboratory of Public Health)

Application of the compensating development procedure was made on the field
of electronmicroscopy, and succeeded in making a sharp negatives and a plenty
of gradations comparing with teose of the hitherto used developing procedure.

Results obtained are summarized as follows:

1) The prints on the microorganisms’ specimens, made by the compensating

development procedure with catechol, were proved to be more useful than that
of the one made by the hitherto existed procedure.
2) The sharpness of the prints were proved by photographing the micrographs

of knife-edge images, and by making cross-sectional traces of the negatives drawn
by a microdensitometer.

3) Usefulness of the procedure was also proved by obtaining characte ristic curves
made by electron beam on the gradation, sensitiveness and fog of th e negatives.
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STUDIES ON ERYSIPELOTHRIX INSIDIOSA, WITH SPECIAL

REFERENCE TO ITS DISTRIBUTION IN VARIOUS FOODS AND
IN OTHER ENVIRONMENTAL MATERIALS

Fujio UMEKI

(Department of Milk and Meat Sanitation, Tokyo Metropolitan Research
Laboratory of Public Health)

During the period from January 1969 to December 1970, a total of 2,751
specimens cosisted of 1,449 livestock industrial product, 557 marine products
including their immersed water, 615 packed frozen foods, 105 sewage water and 15
sea water samples were studied for the presence of erysipelothriy insidiosa.

Result obtained are summarized as follows:

1) Throughout the survey, 557 strains of presumptive erysipelothrix insidiosa were
isolated from various specimens, by the use of a specific selective media.

2) More than 80% of the waste water samples obtained from a fish market had
been harbored erysipelothriy, insidiosa, and then 80% of the immersed waters of raw
fish, 37% of raw fish, 32% of household meat, 1009% of sewage waters of an
abattoir, 7% of packed frozen foods and 3% of sliced ham respectively, while none
of the raw oyster and sea water samples had been contained detectable quantity
of the organism.

3) Recovery rate of the organism from various specimens had indicated that the
abundance of the organism in marine products or of their Related materials,
particularly the ones obtained in summer were significant comparing with the ones
obtained in other season. Same tendency was observed on the livestock industrial
products or of their related materials.

4) All the representative strains derive from variety of sourses showed completly
the sam biochemical characteristics with those of the pilot strains.
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Table 1. Distribution of Erysiepelothrix insidiosa in Various Food and in Its Related Materials

(1969~70)
. No. of No. of per cent
Specimens tested positives dositive
Raw meat 687 219 31.9
- Sliced hams and
§ 8 8 sausages 754 19 2.5
n B o
b 2.5 Raw milk 18 0 0
5 = Sewage water of an
-1 LH
= abattoir 10 10 100
" Marine fish 354 132 37.3
§ Raw oyster 109 0 0
s
<) Waste water of
g a fish market 9% & 83.2
& Immersed water
ke of raw fish 94 73 e
el
“ Sea water 15 0 0
Precooked fish
g and its products 262 2 8.1
) Precooked meat
© and its products 131 4 18.4
F o« Cooked fish and
'gé ng its products 68 0 0
A Cooked meat and
its products 154 0 0
Total 2,751 577 21.0
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Table 2. Monthly incidence of Erysipelothrix insidiosa in various Food and in its related materials
Sampls Jan. | Feb. |March| April | May | June | July Aug.|Sept. | Oct. { Nov. | Dec.
Raw Meat 10/34 | 1/7 [11/54 |17/17 | 0/10 | 9/24 |37/38 | — [21/129] — [86/287/27/87
§§3§-£ g?sgagigns and 1 os28 | os31 | 0/45 | — |1/7 | 5/143 0/3 | 3/32 | 57159 4/108| 17187 —
,é%% Raw Milk 03 | — | — | — | — lo/4 |0/3 |04 | — | — | — |o/4
e Sewage Water of | gz Jaa Jan | — i |1 | — i n [ |
. | Marine fish — [19/26 | 6/38 [10/34 | 4/32 |21/50 [18/27 |17/29 |23/33 | 7/32 | 3/31 | 4/22
S | Raw oysters - == = | =1 =1 =1 =1 =1 = 1lo/700/39
E }ﬁffwﬁﬁgir of — | — |5/10]4/5 | 7/10 | 8/10 | 9/10 |10/10 | 9/10 | 9/10 | 9/10 | 9/10
-% gpg:afigggvater — | — |5/10|4/8 |6/10|7/10|8/10|5/6 |8/10|7/10 | 8/10 | 8/10
= | Sea water — | —fos | — Loz joj2 | — |oj2 | — |o/2 |oj2 | —
Zg Precooked Fish | Vg/183 037 — | — |o/2 fsao| — | — | — | — | —
T | odents | = Tfo | = s — | = | = | -
e e L D o I Y )
zg ggoﬁfghifﬁfta“d — 10/106 0/11 | — | — | — |o/37| — | — | — | — | —
Note : Numerator indicates No. of Positives and denominator indicates No. of samples tested.

—— Indicates no sample was tested.
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Table 3. Morphological and Biochemical Characteristics of The Isolates

. Pilot strains Marine Swine origin
Characteristscs Serotypes A-F isolates isolates 8
Gram stain + C77) + (25/25) + (25/25)
Form Rod ( 7/7) Rod (25/25) Rod (25/25)
Spore - 77D — (25/25) — (25/25)
Acid-fast — (7T — (25/25) — (25/25)
Motility —(77) — (25/25) — (25/25)
Catalase - (77 — (25/25) — (25/25)
Oxidase - (77 — (25/25) — (25/25)
Indole — (77D — (25/25) — (25/25)
Metyl red — (77D — (25/25) — (25/25)
Acetylmethyl carbinol - (77 — (25/25) — (25/25)
Hydrogen sulfide + (77D + (25/25) + (25/25)
Liquefacation of gelatin — (77D — (25/25) — (25/25)
Reduction of nitrate - (77 — (25/25) — (25/25)
Hemolysis + (17) + (25/25) + (25/25)
Litmus milk - (77D — (25/25) — (25/25)
O-F test Fer. ( 7/7 ) Fer. (25/25) Fer, (25/25)
Lactose + (77D + (25/25) + (25/25)
Sucrose + (77 ) + (25/25) + (25/25)
Maltose + (77D + (25/25) + (24/25)
Melibiose - 77D — (25/25) — (25/25)
Melezitose - (77D — (25/25) — (25/25)
Trehalose - (77 — (25/25) — (25/25)
Cellobiose + (6/7) + (24/25) + (23/25)
Raffinose - (77D — (25/25) — (25/25)
Arabinose - (77 — (23/25) — (24/25)
Xylose - (77D — (24/25) — (25/25)
Rhamnose - (7/7) — (25/25) — (25/25)
Glucose + C7/7) + (25/25) + (25/25)
Galactose + (77D + (25/25) + (25/25)
Fructose + (77D + (25/25) + (25/25)
Mannose + (7/7) + (25/25) + (23/25)
Starch — (717 — (25/25) — (25/25)
Dextrin + (77D + (25/25) + (25/25)
Inulin - (77D — (25/25) — (25/25)
Sorbitol — (77D — (25/25) — (25/25)
Inositol - (77D — (25/25) — (25/25)
Dulcitol - (77D — (25/25) — (25/25)
Mannitol - (77D — (25/25) — (25/25)
Adonitol — 7D — (25/25) — (25/25)
Salicin - (77D — (25/25) — (25/25)
Esculin - (77) — (25/25) — (25/25)

Note: Fer. = Fermanted.

b, FhRER - CHBINGR 7 7 Y ROFEE LR
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Destruction of cabohydrates were observed for 2weeks at 37°C.
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STUDIES ON SERO-DIFFERENTIATION OF
SPECIES ORIGIN OF HOUSEHOLD MEAT (I)

Characteristics of species specific antigen and of antibody

Hajime MURAKAMI, Masako KANZAKI, Fujio UMEKI,
Misao HARUTA and Masao BENOKI

(Department of Milk and Meat Sanitation, Tokyo Metropolitan Research
Laboratory of Public Health)

Studies were made on the characteristics of partially purified raw meat extract
antigen and of the antibody which would react species specifically by micro-gel-
diffusion technique, and behaviors exhibited by the urea treated meat protein and
heat processed one were also studied.

Results obtained are summarized as follows:

1) Two prinicipal fractions of horse meat protein obtained through Sephadex G-
200 column, showed species specific antigenicity against corresponding antibody.

2) Second peak of r-globulin fraction of anti-pig rabbit immune serum, obtained
through Sephadex G-200 column, which have been considered to be 7S r-globulin,
showed species specific activity by the precipitation.

3) Reversible denaturation of pork protein was observed when it was treated
by 8M urea, while all the saline extracted meat antigen lost their antigenicity
irreversibly when they were heated at 80°C for 15 minutes.
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Fig. 1 Gel filtration of horse meat protein
on Sephadex G-200 Buffer : 1.0M NaCl
in 0.05M Tris-Hel buffer (pHS8.0)
Flow rate: 1.5~2.5m1/10min.

B AR EIL 4 DOKRE SOBEHD T BT
> TED, ThbDHNDROKE XD 2 FEOKE

WEAD, ST HHR L ERNCEIET 5 2 &A%
(80)

AR 7LCo

I HEAKRGCES T 2BEEENGEONEE:
IEE R M % F R i F10nlic S FITREE 7 o
E= U L10pl%, 4COKRBRTHRAEM XA
Aoz, 1TEEREL fo0b4 Uil Hii%10. 000
rpm 1053 [{)E 0L, Phis 4 10w DR KICFERE X ¢
Too ZOBMERSEL DRLI=DD, BHOWLE T
Tris-Hel i@ 10n % N %, 12.000rpm 10 23 R0
L, B bhic BRI 04 & Rkkic Sephadex
G-200 D% 7 A%BL THEHIT -7 3bIIESD
T D% (3 IR BE A 280muiic Js b} % SEAMBIRIE X b
ek oh, Fig 2RIRLIc L 5 InidfiLic 3 oDk

50

Optimal dencity (280 mu)

Anti-body titer

50 70 90 110 130 150 170 190

Fraction number

Fig. 2 Gel filtration of anti-pig serum on
Sephadex G-200 Buffer : 1.0M NaCl in
0.05M Tris-Hel buffer pH 8.0 Flow
rate : 1.5~2 5m1/6~7min,
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elution at 37“’C for 1 hour
centrifugation
at 2,500 rpm for 15 min.
supernatant sediment
discared
filtration
150 ml of saturated f
ammonium sulfate 50ml of filtrate antigenic titer
1:80 ()
centrifugation
at 12,000 rpm for 10 min.

sediment supernatant
discared

disc]bc;‘l by 50 mi

of 8M urea
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running water 1:5 (1)
tor 72 hours

antigenic liter
1:80 (111

Fig., 3 Procedure used for the experiments
on the reversion of 8M urea treated
pork protein
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Table I Degradation of meat antigenicity by heating

Meat extract antigen

Temperature Time
Beef Horse Pork Mutton Rabbit Chicken
15min. 160 160 160 160 160 160
60°C 30 » 160 160 160 160 160 160
45 » 160 160 160 160 160 80
60 « 160 160 160 160 160 80
15 ~» 160 80 160 160 160 80
70°C 30 ~ 160 80 160 160 160 80
45 » 160 40 160 160 80 80
60 « 160 20 160 160 80 80
15 #» < 5 < 5 < 5 < 5 < 5 < 5
80°0 30 » < 5 < 5 < 5 < 5 < 5 < 5
45 » < B < 5 < 5 < 5 < 5 < 5
60 ~ < 5 < 5 < 5 < 5 < 5 < 5
raw meat extract 160 160 160 160 160 160

Note: Figures indicated are reciprocal of highest dilution of antigen
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STUDIES ON SERO-DIFFERENTIATION OF
SPECIES ORIGIN OF HOUSE HOLD MEAT (II)

A survey made on the detectabilities of species specific. antigen

from heat processed meat products

Hajime MURAKAMI, Masako KANZAKI, Fujio UMEKI,
Misao HARUTA and Masao BENOKI

(Department of Milk and Meat Sanitation, Tokyo Metropolitan
Research Laboratory of Public Health)

Denaturation of soluble meat proteins on heating is a phenomenon familiar to all.
In this change, it was believed that the soluble meat proteins lose their original water
solubility and ability to combine with a corresponding species specific antibody.
However, detection of species specific antigen from some heat processed meat products,
which supposed to had been treated by the relatively mild temperature, could be made
in some extent by the use of commercial species specific antisera (Barroughs-Wellcome).
In this survey, a total of 838 heat processed meat products, consisted of 243 pressed
hams, 522 Vienna sausages, and 73 Frankfurters and others were examined by means
of micro-geldiffusion technique.

Results obtained are summarized as follows:

1) PH12.0 H;BO,-NaOH buffered saline (12.0 BS) extracted antigen showed superior
reactivity with species specific anti-serum, when mutton emulsion was heated experi-
mentally at various temperatures.

2) Slight superiority of 12.0 BS extracted antigens, made from commercial heat
processed meat products, were also observed on their reactivity with corresponding
species specific antisera, when they were compared with those of the saline extracted
antigens.

3) Detection rates of species specific antigen, extracted by 12.0 BS from heat
processed meat products, were varied according to the sort of products tested, ie.,
- 67.4% on Vienna sausages, 53.4% on Frankfurters and others, and 46.0% on pressed
hams respectively.  These differences might be caused by the different heating
temperatures and duration of the process of the products.
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Table 1. Influence of The Solvent On The Detection of Species Specific Antigen
Mutton emulsion heated at 80°C for
Solvent
0 min. 5 min. 10 min. 15 min. 20 min. 25 min. 30 min.

Saline 160 20 — — — — —
12,0 BS 160 20 5 —_ —_ — —
0.2M NaOH 160 — — — — — —
Note: Figures are indicating reciprocal of highest dilutions of antigen which gave positive results.
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Table 2,

A Comparison of Two Kinds of Solvent, Used for the Extraction of

Species Specific Antigens from Heat Processed Meat Products

Test antigens

Species specific antigens detected

No antigen

extracted by One kind of Two kinds of Three kinds of detected Total
antigen antigens antigens

Saline 64 29 8 99 200

12,0 BS 66 32 8 94 200

Note: Figures are indicating number of specim

ens

Table 3. Detection of Species Specific Antigen from Heat Processed Meat Products

Species Specific antigens detected

. No. of No. of
Specimens tested BBBEETPTPDO BBEP negative
B EUPOTL PEOPOOTLL PP PO
O L O L
Pressed Ham 243 1 31961 6 2 1 2 1 7 7 2 131
Vienna sausage 522 4 195 1 4 16 1 84 26 2 1 216 170
Frankfurters
and others 73 L 14 3 1 16 11 1 34

Note: Figures are indicating the number of specimens. Keys for abbreviations: B=Bovine,
E=Equine, P=Porcine, O=O0vine and L=Lapine. ‘
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STUDIES ON MYCOTOXINS IN FOODS (1)

Detection of Aflatoxins in Peanuts and Peanut Products

" Yasuo KIMURA, Yasuta NAOI, Toshioc TOMOMATU, Hiroshi OGAWA
Eiji KAZAMA, Kazuo SAITO, Yoshiko EGUCHI

(Department of food hygiene, Tokyo Metroporitan Research
Laboratory of Public Health)

Detection of Aflatoxin in raw and process peanuts was performed by modification

of the method J[ specified in A.O.A.C (1971).

As a result of test on 30 samples of

them, it was found that 8 samples contain aflatoxin B;.

However, aflatoxin B; was not detected from Miso, bean paste used daily in Japan.

1. #&
BAECSO TREBINCEEIC L b BBERko T
FEET B WIRI DV TOIFEM 2 3, TOEEH
B SHEL T2 % € Penicillium toxicarium Miyake s
BRWE2EET 3 CEPMED ShT0s, Kz
£ LT 5AXRADHITIZERR L VWb, WK
WOHD Y, HIFRZ E LEEh, B ERAD
BERMIEATS I, COREDPEL LB LORE
VB RTALLY, ZH5 3 TiepisndEoh
¢ P. toxicarium DA TIEHNK 2 AV TR E LR
ROV, WEREOKEREZSCTCE2HRALC
WhH, HICHNEHRE <A a b F e vofiER e b
ARSI R B C 5 T Y, RETRC DERD
B0 T, BERBEDS —RE > T O TE
O EV D RIESTEIMNE 2o TIN5, BItkeE
BETHEMY O R TR, SHERBSRONEE
BEEBELTZEVDNATEY, OB T
BTh 5. WO QMBI R 5 KIHA

* TRGUE B AR A

T
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Shichs, MAERLEOPIEE L O RBABIE
CEBOEMERIN, COBELKoPh LB X
N2 HBERIOWEO BWER KL 2bh, A X5
DNFTL, VTFFRANA Y 2, T w v IS ENS
BEEINTO -T2, NERPEB I CHCREEOE A
EETRE LS DLRY ERCRRPEIINT S, B
HEETIARBPHOERY E UTHRy CoFEHOR L
B lebiad, By CHEOEEEE LTSN 2
Fusarium - BEIC X 3B HOBELICE - T, ABI O
Bc AmER B 0 UICEHIO WA E b Ex b
BRETYRESNTEY, XEMICE 5 PHEHO &8
CHEIDBHAS N TN B, WHSE TR T IS
T—REEBD Y, RV OREEE 2 BYER
THBERSER SN 1:00, EiZEFI284E, 384Eic
RV EEE ORI DRI CIROWE R 5 177205,
WBEEITR=R () , WA, 2B (D) Kk 2HBRE
BRI S, BN, WEENHES 23 h
Toe HICAE, M, RBOCLIY - THMWEShI:
Fusarium [BEOEEMTIC, & FHEETZHED



BB /s S, BT Fusarium nivaleDFEA:
9% Fusarenon T OWTHES CIEHZIRE® ps
HB, O HTEMEICKT % ¥ Mycotoxind
BigER% L opkR %2 B, 2 ORI EBRANIC b8 <
FES N TV 5o —TF1960F RISV T-HE R
SR R BIEIET 5 WO BN, ZOHEK
WCOWTEE»2 36 C /g - 285, @D Tropical
products Institute MFFFE 7 W — Fic k b, FRlO ©—
T v ) FREBYESBH SN, O
MENT e e FIRNUTHEEE 2L IR &R ULE
W T &2MEREL Aflatoxin & Hi& Uiz, MK
WY =)y 3 =X b COWHPERT S W E b OEE
% h, Aspergillus flavus Linkex Fries& @4 3z,
Eipl Aflatoxin 208E S N 5 & 2 ORI 2RI
kb, bR TER SN, BEXTREEK
DTG R I EODCBBBED I 1T b,

B ECRERAEFROH THEAROSD 2 &
WEL, »ECOEIEREZRHT S C L% BROBER
OHTTR->TE2C &d b, BAR, EHEO 53H
b, Mycotoxin, e Aflatoxin ic & 3 A 5TE YL
TR UTEE2IEL, HEMEIE TORETRDH
TR IRIH L 72, 19714E 3 HEMARBFUITIIR E — v il
AL b Aflatoxin 2HH UTzicy, EAEREREY
—Fv, €—rvillgAo Aflatoxin FERE % R4
ENCE®E® U, Raelkco@®icd &0, BEEY
—F VR —F vl o T Aflatoxin D EE %
EHL, BTOAMRRZE IO THRET %,

2. = B
Aflatoxin 13BI{E ¥ TIT By, By Gy, Ga M, M.,
Boa, Gea o SFHEEMMERINTE DY, b Db
RER, BEEIT oW TR 3500088 H3dh 3,
A.0.A.C (1971) iz Natural Poisons OIS
b1, o Aflatoxin OEIBREE® HHIE s iz,
CORBMIED > b3 EEPRABE L TOLbNIZ{D
DB L AEBPET, Y—JF v, ¥—F Uil
@ Aflatoxin BEEE: & U TBELENTCHE—3
TZHE—D D TH 5,
(1) =+, E—F Vgt Aflatoxin O ER
L #lk; ©—r v, -7 vl
2. BI; A% —), n-AFHL, ZBok
WALFNE—T )y, XLV, Tt
b= b Uy, KRBT U U A (D
ER Y )]
vy 45 (ADSORBOSIL—1)

(88)

3. BE#ER, (aflatoxin) ;
U SDAHESRB, : B: 1 Gy 1 G, (31
1 10:17:2)
aflatoxin B; (MAKOR BIOCHE
MICALS FOR RESEARCH)
4. R Q) #F—¥ (method 1)
Sampe (50 g)
n-Hexan 200 ml
MeOH 1% NaCl (55 + 45) 250 ml
Blend (5 min}
Centrifugalization (2500 r.p.m.) 10 min
n-Hexan Sl:ssftr::ed MeOH® precipitate
50 ml

Chloroform extraction (50 ml)

Chloroform

filtration (Na2SQOa4 anh)
Concentration

g
Chloroform (20 ml)

s

Cleanup

Elute Column with 200 ml
Methanol Chloroform (3 + 97)

Eluate

Concentration
Dissolve in 50041 Be nzene
acetonitrile (98 + 2)

Sample extract

T.LC.
Table I

M F—FDLBh, MAERS09 2EHT 3,
& E DAY~ CHEIPHIH SR T 5 & T
41BN G, (n—~F) o —BWEY—2 %/
— VIRE—FIE) B RO n—~*y U EIRIED]
Bk, OBWEHEIERL ThE, B2 X/
-~ VIRBEEBE DR Co R ALVEER
FBNMEBERLT 5, RiILE—-FY, ©=Fv
WEIWEBIE B Z N O TOO » £ 7 — VBBRIZE S
n—~FY 2 100 LiRE UNIR 2 52T 5 &
LI DIRIED T I BIGEWdH B, 2 & 7 — iR
WE0ml B 7 mn RV ATIEBLICE, Z ook
VA R EKIEER S b Y Y A B L TS ULKT
BCEDERINTVAD, 7o ksl
WK b U v £10~15 ¢ B8 U T ERgis
BL, ROBRIZBE > 12 I0,



7Y =v7 v T L OCHRBERORH,; —Bic i
TR ERBE IS OB ENZEE AL N
20, WEBEROD B b0, XEHoZ N0
FRCRREDRETH Y, 20— 7 v Tk
LIFBLIEDNETD b,

Juw AT L8222 mmx500 mNT 7 v v kv A
BRESE TAHIZL, NaSO, (anh) 10¢, it
VY HFL209 PEEEBYRACIA, BRI
NazSO; (anh) 10¢ BT 2, ynwhbak
WT SR, @02 v ok AffHE2H»I
i, BEE2RAERB S IHE, n—~Fy v

TFNE =TV 1500 L TH 5 & R RkikEd
B.2EWALR =, ZuuFaB+97)ER
200mf % 3 L C (10~15mf /min) aflatoxin % JEHH
T B IBHER 2L IRE L 128, N ¥y, T b
= b Y VIR (984+2)500p £ 2INA, T ¥V —T
WMULKBIEMIE s, CNERRIBRET %,

SHERE WE 2 o< ML — 200 X 20cm
(ADSOLBOSIL—1, [E X 0.2574m) 1CEERARK
B & Faflatoxin{B -G EHEN 2104 ¥ & (Faflatoxin
B, ¥R S5ul AKXy bL, Yuukiva, 7
2 b O+ 1) % B E U THRL0emERId %o
BTHRTS V- NERIZU, BT aflatoxing
BR®HT 5,
aflatoxin 1Z R DA X WIEIC By, By, Gy, G &
A By, Bsy EEEG, G, G BEFFGOEE
TN RFEL THERHSE S,

B #—p: (method T)

U LBEEREREIC L 2RRETH 205, COFE
B—ISEERE 2 I A TV B & T, BRI
TLCLEDARy F 2EHER & LKL TZ OB 2 T
WU aflatoxin & LTV AT BV, RAXBEEE

Fig. 1. developer : Chloroforﬁl-Aceton 9+1

ERAR O, BERDEOLERBICBNT, WE
s NS4, R—=x—rav TS5 T745EDN
BRBLE->TWV5H5, ZORH»6E LI, 3
THAELFERBIC O T 2 U O RMG % 5
UTHERZHTC EMWRETH 5, FHTH CIZRRBIT
BEURBEEOORER I UD, SHOBRYE 2E
EgaceBmenTsh, XAMIC aspergillus
flavus 23BAE A IRAE T, b v € OHEE b YRE
AbNBDY TH- TMycotoxinDIREILY - T,
T b QR RFICE A THRBE2ERL 2 hig
725, ENHEETS IR ORRE P E Tk
L, aflatoxin 2#fiH L1z & D20 T, Andrellos®
B Stoloff® & DfIERE b Lt LT, ROTTHE%
Bopk (ERED) LUTwa,

(Aflatoxin B, ofzEzER)

WHBAKR?2 BRI o< VA TLr— D EMD
o, FHIH» BAmDOPBIR ARy U, T — F2ED
T 2ROV IZOL, 7oodsv s, 72 O+ T
W10enER 4 % (Fig. 1), 7L — b 2B aflatoxin
Bt S B D b 1~1. 5cnd [ % 61 T B
BRRZTFNC AR v b9 5, IBERER B tEbH
BAFEy b EEEEREOARX Y FO I LHEICD A, K
FY 7t ufiih (CFCO)0 %% 6p { HEELT
WTRUE, BERERLSIELTNY 7% ol %25s
EEE, DRBBZT/25. BEBRE 2 -0,
swakis (54+95) 2RV 10m BT, &TH#
Tr— MRBEEL, BHROTCEE v M5 A
PIRT R, RETE T 75 by Bk by oug
o B DM IRD T &, TRERE I, Re 0.3~04[
HEHFERAD ARy b EUTHRALES, 1) 7
WA DR Z T U o 12BEHER D 2 R | EB,
Gy, G 2 A o MO BT 5 (Fig.2)

5

S ——

By

o .Bld
B !
B o E
-B: B o
G0

"\\G‘ G oé
G2 !

o : of

@

afratoxin B;Derivate

Fig. 2. developer : Methanol-Chlonoform (5-+95)

TLC Chromatogram of aflatoxin B; B, G, and G, (method II)
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6 BHRERBROQ L UTFB EELF A =~
PRGVATEIHEREL TV S, RMxORBTIE By,
By, Gy, Ge OAESHH shiIzC EBF DT, D
FEOAR B Iso 1z, Y EOFEETHIRGG30/E I >
WTHEBEPBL o125, Y=ok 1, ©
— > VRO 7TH Y aflatoxin B, BH LTz,
(23 HZHO aflatoxin BERED AR

Aflatoxin DR % B C 8584, ARBREET
ZHEAOEB LR, WEHoR, Bk > T
HEEBEZ ROHERZT 5 C & - TOIZH, A%
DFHITC —F v BIROEEY: 2 G U T $ aflatoxin
WA ETIHE SN, 2 THE—RIRUILHER
HTOWRZMAT (B=H) ERERETL-> 12
CABIFSERBE LN,

Sample (Miso) S0g

Methanol 175 ml

n-Hexan 100ml

blend 10min

Centrifugalization (2500 r.p.m.) 10 min

Precipitate
n-Hexan Suspended Methanol Cipitate
: matter 100 ml

n-Hexan 100ml (Defat)

MeOH

100 m}

H, 060 ml
Chloroform extraclion

Chloroform

Na2S0a4 (anh) 10 ~ 15g (Dehydration)
Concentration

Methanol Layer

Chloroform (20 ml)

Cleanup

Elute Column with 200 ml
methanol chloroform (3 + 97)

Eluate

Concentration

Dissolve in 500x1 Benzene
acetonitrile (98 -+ 2)

Sample extract

TLC
Table II

M &2 RS DHI50% S E N 2 O T 1 %At #
S = VIRRTHIHT B LD, A0 —v e
BHUZEI MBIV, n—AFy ek 25053
2B D DD B, AT VT A Y —HBFED
DHET AL, AN, BELULTA 2/~
EEEb, (KESNESFEIGEL) 55 100

W ICEEH K60 2N AIZDL, Yook AT 2
EHHT 20 7 v v kol AT KT -
VU & CRKBEIRERMGE L, 8200l & 3%, RiC
DY =T o TREBLED,

2 =27y TR IR A% i aspergil-
lus oryzae M & UTELNIEERRMTD %
OT, FEOBRPLEHEOBNMEEZZEL T
%o fto THRADERTIE, ©—FVIMFEORB
BERBTZVVAFNVNASAIEIDI) -0 T y
FCRBEOTL COBCSHEOBNYEIC L > T
PiE S h, BINERICIW TR, ¥ - 70 CHBIREE
THoTe 2TV A NO ECHEITERET IV
TFEBEBULILYS ARV, Thbbiuw
FAB S & (22w %500 mm) W& owkibhRE
X, WIKHEEF MU v AL0gPIT Y Y B 20 g
20Y, FICHEAKHRERT MY v L1009 2HEE L
Db, BEZ V> 59 20w, BEBICHKRER
F MUY AI0g RTHET S, THOT v 7 2RI
TrZunRVARHTIURLE, 7ooivafil
W (20m) 2 AN, WBERTRAERBUIE,
n—~FY150u, =F vz —5v 150 TH
Mg D, PRIERTHR A4 7 — v nuFrva(B+
97)300m6 TIEMET 5o (5~10 nl/min) FEHEK 1315
[EWERe, <€ 7 € b= b U ou (98+2) 500
L BiNA, ¥EY-—THEUIBHBRIE S,
CNERIBERE T 5,

N TLCLETY -+ v R OIBE & FRkicE
9 %, LLEOHBIRE - TRINER 21T 1
L3, B BIRBWT, 66%, 80%, 81%, 90%
DEIE R R 12,

TLCEB®BFT A MY —;

Ayres 35 X ¢F Sinnhuber®ic X > CTLC 7 v — k
RHEBEBT v b x—& =) T aflatoxin =
HFy NOBRKIE 2 2 HEVERINI, Z0OR
BT X B & 2.5~15X 104y ¢ OHFHT B, DILE &
BT AV — L OMICERBIRYSD B 5, H
izPons® 513 aflatoxin FHZE LI TLC 7 v —
PR EPSTHICBE ST, BTy b A MY —
BIiE- 1. Z DR — 7 HH & BIEHRE O Ric
2~105X 107 1 ¢ O CEMEMESRITAC L %2
WELTWVE, BRerizchbOF—%—-%2BL,
TLCHBYFT v b M) =2fTkoizel b, R
v FMYBEE LT 3. Ing~13. 2ng OREHH T
BErE s iz, (Fig )

(-90-)
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1000

500

P 3 6 9 12ng Bing/spot
Fig. III

83 CREBIR 2R U T8, MEROFEREI v
T, PIRUEREPE L NT, BAKSWTIEET
ME LTV ED, MEDDEFRI~NE D EE L
o Fru b I afE4AN, 85 NEAZDORINER
BPBCRONBOIDTH B, TLCEOZHAKY
MBI  DEEDS X, BB F v hx b)Y —
RIS L, OEBHE—2dE > s b bdbh
b, FBOMEEC—7Y (A-FUE) LB LR
aflatoxin O TLCF v b5 AT, G, Go BE
MBI FIEDICTER T X205, Ty A MY =T
BE-2ELUTHTT BV, oMK B BERN
T% ¢ 203 383ppb 1T 5, BT —F v
2y — A b LT aflatoxin O TLCF vy b &
56T, Tr— b ETHIRMCHR GRMUESD T

B1

Lx: 368 ms

EM: 444 my
B2 Sons: 2
Densitogram

Bl B2 GI G2

B1B2G1 G2

Excitation 368 mp
Emission 444 my
Sens x2

Excitation 368 mp
Emission 444 my

Sens x2
Densitogram of aflatexin mix Densitogram
on TLC plate
Fig. IV Fig. V

%72B1s Bz, Gi, Ge: DAEDORFEy bF vk
TR THELAB EWHREIL, BHERIZS4~
BRIRMERZBC B> TEOTLCF v M5 A
Thbo FTHERIEFIC I VD By BIREEART By B8
ZLHTWVACE, G, G DERDIHVEDIZNC
LWnzDYE (Fig. 4 Figh) LRI 28 TH 5, M
INEA~DHE S S TH THREMRTH 5,

Lxitation 368 mu
Emission 444 nix
SENS: x3
Densitogram

I 0!

El 44
Sens: x2
Densitogran

Fig. VI

Fig. VII

Fig. VIII



HFIMEHIRA Z 4TI 2T, FroBRLUIL L
HOBFETHR 2R - BOTLC T L — 25
NRBE LI DT, chiZUBlessc2->Th
BELOEBENWEBAONE, CNUHDANX Y POE
Feid, HfRe, B0, Bigt, 586, 56, F
Ftae & S8 a% 8 UEED T, ey
2Ry bDH B By OMED LI By O EFH—D
BHERT ARy "BEETICE DY, AZOHK
BRICHES L) ORBEE R ES 5 ¢ & 2RRL
2o MABARKZCBIZ2) -7 THETKENS
BUILBDEZ A DA, BINEBRBIDEICIEE - 12
DT, BIRHRKREAZ 3> TO 32T 5 KEOR
BER2HEATN 5,

SR, FERoRBE X VRS2 THEICONT
aflatoxin DIFH 2B C 8- 1205, WTh

MH ST,
O o O o
Q o
@
S B, O
0 o © o S(B)jg
o G, ©
5 & 2 3 2
48838
ORIG%N I,II\fE . . ) ‘
49 50 51 52 St St

Figure of a developed silicagel TL.C plate spotted
with MISO extract and aflatoxin mix. St;USDA
standard

Fig. IX
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BB OV THREHTH 5, RO & 5 2B T
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5, Wihd aflatoxin 2HH L Ld - T,
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iz oW T aflatoxin By d3faH ¥ iz, aflataxin DE
BB ©— F RO BT ON T SN IDREETH
50T, S8EH EHERER2HEMEL T 25
D& BT OV THED < B 2 /R4 5 HE
DH B, FICETFHREE UTIA SN a3 v vE,
HE OV TIIRRZCHBRIERIED 120, NEEAM
oW TId & 2 Oftbie, i, , Hilize s zhzh
BIORBEDSNBELC I > TLB3DLEES, thbiT
DWT B TBIEIEE 2D TV 5,2 Dfth aflatoxin
BROEL N EWDbNAMAFE TREERL T 5
AHEBYCEORW, HicHico0nT B Ol %,
NAFLDNTEM O 2 s 5 BEXD 5,
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STUDIES ON EXTRACTABLE HEAVY METALS IN CANNED FOODS (I)
Detection of tin and lead from various sort of canned baby

foods after their opening.

Yasuo KIMURA*, Kou UEDA*, Motohiro NISHIZIMA*, Toshio MAKT*,
Misao WADA*, Shyoko TAKAHASHTI*, Takaaki YAMADA* Munekatsu
ARAT** and Tomoyuki UEMATSU™*,

*(Department of Food Hygiene, Tokyo Metropolitan Research
Laboratory of Public Health)
#¥(Food Inspection Section, Tokyo Metropolitan Govermment)

Summary

Many reported on the detection of tin from canned foods immediately after their
opening. However, no one reported on the amount of heavy metals which would be
dissolved into the contents of the can after its opening. In this investigation, a total
of 90 commercial canned baby foods were used for the detection of heavy metals. After
the opening of the can, all of them were tested, at 24 hour interval, for the consecutive
3 days of their strage both in a refrigerator and at room temperature. Determination
of the sort of heavy metals detected were made by means of polarography and atomic
spectrophotometry techniques.

Results obtained are summarized as follows:

1) A large amount of tin was easily dissolved into the contents from a plain can, -
within a short period of time after its opening, and an amount of lead dissolved into
the contents of the can also increased during its strage after opening.

2) A large amount of lead was detected from a certain brand of canned tomato
juice, which presumably extracted from the welded part of the can.

3) There was a tendency that a larger amount of tin or lead had dissolved into the
contents of the can, when they were kept at room temperature after opening, while
the ones kept in a refrigerator extracted relatively smaller amount of them.

4) On the basis of our observation, it is better to transfer the contents of a
canned baby foods to an another vessel, such as a glassware, immediately after the
opening for the prevention of food poisoning.
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Fig. 2. Change of tin contents after opening
: of canned baby foods, (Soft drinks)
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Fig. 3. Change of lead contents after opening
of canned baby foods, (soft drinks) |
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Fig. 8. Change of tin contents after opening
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Fig. 10. Change of tin contents after
opening of canned baby foods.
(strained tomatoes)
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24 18 77 hr

Fig. 11. Change of lead contents after
opening of canned baby foods.
(strained tomatoes)
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Fig. 12. Corrosived parts of an
abnormal can,
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CADMIUM CONTENTS IN CALCIUM PHOSPHATES
FOR FOOD ADDITIVES

Fusayoshi ENDO, Masako HIROKADO, Komeko SAKAINO,
Mitsue TAMURA, Tetsuko YASUNO and Osamu YAMATO

(Department of Food Additives, Tokyo Metropolitan Research
Laboratory of Public Health)

Summary

Determination of Cadmium in Calcium phosphates for food additives was made by

means of atomic absorption spectrophotometry using the DDTC (sodium diethyl

dithio carbamate)-MIBK (methyl isobuthyl-ketone) extraction system.

It was found that Cadmium in food additives contains less than that in chemical

fertilizer (15 ppm), and it will be safety on sanitation in this respect.
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Table I Absorbance of Cd Standard Solns.

cd . Absorbance
(p1g/10ml) 1 T i Means
1 0.0630 | 0.0605 | 0.0580 | ©.0605
2 0.0996 | 0.0995 | 0.0997 | 0.099%
3 0.1337 | 0.1397 | 0.1367 | 0.1367
4 0.1925 | 0.1930 | 0.1935 | 0.1930
5 0.2581 | 0.2503 | 0.2328 | 0.2471
8 0.3852 | 0.3848 | 0,3850 | 0.3850

FIRE AT B 3 R UIIE U 72 B o EiE
B9 7ICE 5 IfERIE Fig. 1 0TELThH B,

%10

Absorbance

12345678910 ug¢/mpCd
Fig. 1. Calibration curve for Cd
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4. 136 1 4. 210 - T, [EEIAKK - S, 3ES
S 2 RE L g, Table[ T E L Th-T20

(102)



Table II Determination of Cd in the Samples

Sample Absorbance
No. 1 I il Means
1 0.0132 | 0.0114 | 0.0128 | 0.0125
2 0.1118 | 0,0985 | 0.1002 | 0.1033
3 0.3851 | 0.3716 | 0.5421 0. 4329
4 0.0079 | 0.0088 | 0.0066 | 0.0078
5 0.0057 | 0,0066 | 0.0088 | 0.0070
6 0.0185 | 0,0173 | 0.0141 0.0156

L ORERE L NI R B OBLE OFISE % Fig. 1
OTAENH F 2T AIEROBNE Y 5 7 2 HNT, HH
Bl Cd 28T 5 & Table IO T L L Th - 120

Table III Cd Contents in Samples

Sample |Contents (ppm) Sample |Contents (ppm)
No. 1 0.26 No. 4 0.20

No. 2 2.10 No. 5 0.15

No. 3 7.98 No. 6 0.33
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STUDY ON THE QUANTITATIVE ANALYSIS OF STRONTIUM
BY ATOMIC ABSORPTION SPECTROPHOTOMETRY
1 The Effect of Calcium and Hydrochloric acid.

Fusayoshi ENDO, Masako HIROKADO, Komeko SAKAINO, Mitsue
TAMURA, Tetsuko YASUNO and Osamu YAMATO.

(Department of Food Additives, Tokyo Metropolitan Research
Laboratory of Public Health)

Summary

Effect of various ions on the additive test was investigated when the determination

of Strontium in Calcium Salts for food additives was made by atomic absorption

spectrophotometry.

Especially, it has been performed that a large amount of Calcium and Hydrochloric

Acid influence over.

The results obtained showed that there is scarcely effect under 0.2% Calcium and

5% Hydrchloric Acid.
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Range vis
Wave length . . 230.7
Slit width 4 mm
Source 14 mA -
Aspirating (air) 8 L/Min
Fuel (Acetylene) 8.5L/Min
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%,

3.2, AIEFHEBIUHER
0, 05, 1, 2, 5% IRERIEIK % W TC2.20% T T
JRFWA A2 b VR 460TATIHE 2 HIE LTz,
HE A ERBKIC 2 & 3 {# L ELITW, XY
fli%skwiz, % DRI Fig. 3 DL BHTH 3,

3.3 0B K

Fig. 3 1 b, BGEISIEMBELHETICONTET
THINES, 5% BEMUTLLIEERICEAKRLEN
CEDHPoT,

Uteh3 -, EB2E»TREN 1% CIEROH
BRERT ZDEPENE VAL,

4. ¥ W

BV LU AR S MEROFER, EBRINETER
B {Trs S BEWIE AV Y D A 0.2%% I ONEEE5% D
FHPICRBE L 72N L E b T,

COEP AV YT AMEROTHEBIRS &L ) VBRI
BB, AR, 7IVIZULA, Y UM E OB
EUTHWSNE S v v ORRIT W T H FE R
Tdh b,

X ld

30 E (Ca2000ppm-+Sr2. 5ppm)
D (Ca 800ppm+Sr1. Oppm)
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Fig. 3. Effect of the Various Concentration
of HCl on the Additive Test

2 E X #

1) HERE—EB, BIIEEB, A HES, KAKE
B BA{LEHERS, 89, 2, (1968)

2) WEFER—M, REME, MEE— oW, 19,
1618, (1970)

3) D. Trent & W. Slavin : Perkin-Elmer Atomic
Absorption Newsletter, 3, 53, (1964)

4) ibid, 7, 45, (1968)

5) J.J. Diamond : Anal. Chem., 27, 6, 18, (1955)

6) T.J. Chow & T.G. Thompson : ibid., 27, 6,
913, (1955)

7) Bowman & J.B. Willis : ibid, 39, 11, (1967)

8) D.J. David : Analyst, 87, 576, (1962)
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STUDY ON THE STRONTIUM IN CALCIUM SALTS FOR FOOD ADDITIVES

Fusayoshi ENDO, Masako HIROKADO, Komeko SAKAINO,
Mitsue TAMURA, Tetsuko YASUNO and Osamu YAMATO

Summary

Strontium and Calcium belong to a homologous element and it is wiedely known

that they are coexistent with Barium as impurity Calcium salts.

Accordingly, our investigation has been performed on Strontium in Calcim salts

for Food Additives.

The detection of Strontium in Calcium salts was made by means of emission spe-

ctrophotometry and atomic absorption spectrophotometry for qualitative and quantitative

determination respectively.

The results indicated against expectation that Calcium salts contained 90~3200 ppm

of Strontium,

i.e, marine products contained 700~3200 ppm, biological products 480~

1300 ppm and synthetic products 90~450 ppm of Strontium respectively.

As to impurity in Calcium, Barium contents are regulated limit of 300 ppm by spe-

cification of the Standard of Japanses Food Additives, but Strontium contents are not

regulated.

As a result, we ought to set up the regulation of Strontium contents to be limited.

1. FAME

A b UFY LRIy AORETETHY,
OEEIIVYY R, NYvAEEBEBEL T
%,

B, ARRINYATESE T, N Y 7 A DRAR300
ppmB T EHBMEDLNTNE Db H B, X b
=N R ) Mcomﬂiﬁﬂ;ﬁgb;i&b ENTNZRL, U
LA bkurrFysRASEEMCIINY U ARKES
BIhBdnEzs 200 Th 5,

* SETESI TS R
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S, & x o MR s X OYEIKFRY ED A
o rF U AGEIOVWTRERIRENR LN, BAER
BRI VY MERO X b o vF Y AICDONWTIE,
FBEPLED T NOTHEAI N VY MEHDOR o LT
T ACDNWTEAEREHABL IO THRET 5,

SEMERITIE, Tt B » TN Z 0
FAE TR L, DV CRIMERERIC X 5 JFRIGHE%
FNTREBH USRI DV TERRZITE - 12,

2. EHHE R
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Table I Samples

Sample Constituent Remarks

1 | Fossil coral CaCO3+ Cas(PO,), | Okinawa-ken

2 ” ” ”

3 | Sand of a coral-reef ” ”

4 | Kenkocal A (Shiraishi calcium Co.)] CaCOj; (Precipitatus)

5 7 B( ” ) ¢ ” )

6 | Fossil scallop CaCO;+Cay(POy), | Aomori-ken

7 ” ”

8 | Calcium carbonate CaCO;,

9 7 ”

10 ” ”

11 7 /"

12 ” ”

13 ” ”

14 ” ”

15 | Calsite  (Toho chem. Co.) ” Okayama-ken

16 7 B( ” ) "

17 7 S( ” ) ”

18 | Minehomal ' CaCOs3+ Cag(PO,); | Powder of the whale born
19 | Gypsum (Yoshino Co.) CaSO, Eqypt
20 | Calcium sulfate (Mukéjima Co.) ” Co-Product of salt
21 | Gypsum A (Yoshino Co.) ” Eqypt, building materials
22 7 B ( ” ) ” ” ”
23 ” C ( ” ) ” #  the raw ore
24 | Calsium sulfate (Nissan chem.Co.) ” the synthesis,

25 ” (Mizunami chem. Co.) ” ” dental materials
26 ” ( ” ) ” " made from the useless sulfate
27 ” ( ” ) ” ”

2. 1 # B DI A <7 | VA60TA D JLIBHR 2 Ak 2 FREIC

ERCEA LIRS 5 b o, FEEE
Table | oCT& xdDRHA NI,

2. 2. ¥ B

BT EEFE R

BEKBEDHBEAEBEE

FEIE L A e — 7 TSR % 0 F

2, 3. & b2

B

T4h TuwRix AT (F T ZIFE)

HRK avF—, A—N—TD719I2R

2.4 B ®E & :

HEREZ I (REE) hieAh, BEXES
WEELUIEDE, A= 7B H 0 I S
¥, Z OREFET 5 B AR bV RHR RICEES
¥, BIRPBHBUICOBEHR LD o o F o 8E
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BYEL TRIGOEMENR 2 <7 b v BRHEE UTH
HU, Abn 7Y aDEERFTE- 12,

2. 5. =2}

2. 5. &l No. 1~27 2N TOMEA LY b
i Fig. 1 0T TH 5,

Fig. 1 M2~ b, X bu a9 A0S
Jith 2 < 2 1 oL4607A DILIBIMOE S & 08 7 DI
i3 Table [ OTETh %,

+RbLbTPIEDLINE D
HIEPEED D
HELEYBDENIEIDTD 5,

2. 6. 5

Table T & b EFRIGAD % v oo MEERT
TiRMBEH I, FHBORILSHYEOEENT
fHahs,

]



Fig. 1. Photogram of Sr. by Emissin Spectrophometry
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Table II The Intensity of 4607 A Line
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3. TEER
FEADTEDOERERP DO DAX ha v F A Y
DVED LMD T, FFEEERRENS S 02 RE R
kv F Y AEERE S LS % IV T4607A o Eic
BOTHFEEDF 21T 720, 2 b o oy AR
BRIETZ0SR2HE LT,

3. 1. HANBLUHBSROTAN

3.1.1. = %l

BN EERBIC N 12 REN 2 L D10 S 5Ty
VR ¥ & O KIR{Ld (No. 11~No. 14) %8I0 L 72,
BT Table T 0T & L TH 3,



Table III

No. Name Constituent Remarks
1 Fossil Coral CaCO;3+Cas(POL), Okinawa-ken
2 Sand of Coral-reel ” ”
3 Fossil Scallop ” Aomori-ken
4 Calcium Carbonate CaCOy
5 Calsite ” Okayama-ken
6 Calsite ”
7 Minehomal CaCO3+Ca3(POy), Powder of the Whale born
8 Calcium Sulfate CaSO, CO Product of salt
9 Gypsum ” Egypt
10 Gypsum ” Made from the unless sulfate
11 Calcium Phosphate Cas(POy),
12 Parl Calcium CaCO;+Ca(POy), Parl Powder
13 Lime Ca(OH);
14 Sepcial Lime ”
3.1.2. EHRBWOF Aspirating 8.0 L/min.
HEHIL g 2IERIC O : S, K 10w 2INATE Fuel 8.5 L/min.

{3B3BLIZDEL, XS ERLH LKL ITHR
BB 10 2mAiizob, LIES SMEL,
B CINEL L THRFERE T 5.

WER, FERE 100l 5 & 07K 1008 %2 0 A THNEYE
L, EEPANTION @22 752akBL, &
BKBIMA TR 1000 & L, 20 LB 2HRE
WELUTHNWS,

3. 2. RhOYVFYLEERRK

B R b w5y o (RERR FDE) 2 110°4K3 [
WELIzDb, 0.24159 20 x SWL, DEOHER %
MATHE»L, K2NATEE 210000l & Uts,
DWW 1nl 1% Sr. 100p 9 » & i,

3. 3. HEEBIUCHESRH

3.3.1. & i

H 37 —Perkin-Elmer 303 Y

2 b woFY ARERES LT 4607A

(Ransley Glass #f:i)

BREIA A BR—~T e F L

3.8.2. WELL:

Range vis

Wave length 230.7

Slit width

Source

4 mm
14 mA

3.4 A ® %

2 bwrFEo AERER 2, 4, 6, 81 REhER
100w 2 275 2aieh, REEKION T D24,
KEMATEER 1000l & L, CORIKDOWTHEFR
SEVEICEER: 2 I T, 4607A DB 3 B
PRE Uz, —3kNe> 5 SEM EAERTSV, 2
OVHE % RO THER 2 VER L 120

T, BB bevF v ASBOLN DI, B
BIEE 20me & 1243 50mf % N TIT 2 - 120
3.5 AEHR

#atBlic o S 2 HE U iR Fig. 2-1~2
AT E L TH B,

Fig. 2-1~2-14X b B o hizfia (Fig. 3) & bkt
K- TaREARPERUI,

100 «
AR R ()

1000
SEHF B ER (m ¢ )

HAEFOZ bovFy A 4B Table V 0T &
{THhoi,

3. 6. & =

A a rFT AR OWTRFENECE > TERL
TR, TR TR U TR & 2 iR L

A (ppm)=ax100x
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Table IV Determination of Sr in the Sample

THBETableY o licizh, L {—HLU T3,
R 2 HHIC A B &
RO e 100~300 ppm

Sample | Value from graph Content
No. (g /mt) & (ppm) K@ {t#g- 450 ppm
! 0.5 500 DINZ 3= T 90~1300 ppm
2 0.48 480 W OB M 700~3200 ppm
3 1.3 1300 Thh, ) VEBEL I OMBECE {FEN TV 2,
4 0.15 150 mRElcas e, v, WA, BELE0EY
5 0.3 300 RO b DIF 480~1300ppm &7z Y, B OIS
6 0.1 100 POBEFRENDD 25 TH 5,
7 0.65 650 TR LB A DN AR AV v Y A% 700
8 0.7 700 ~§%02.ppr;§ o 2;:
? 8.2 5200 By AERCEEINE A o v F Y AETFEL
10 -9 1300 TOREID BRBDIECAINTNEL LD
1 0.6 600 -
12 0.09 90 BAE, v v AEHRONY U AIDWTIE300ppm
13 0. 45 450 UTEBBTED BN TNE D DB, Abhm v
14 0.45 450 F U LD TREEHED 5 TS0 THAER
BB H 5 EZELDbN S,
Table V Sr Contents in the Samples
No. Sample Name Qualitative Qu?;;ﬁﬁive Remarks
1 Fossil Coral H 500 NZ
2 Sand of Coral-reef H 480 NZ
3 Fossil Scallof H 1300 NZ
4 Calcium Carbonate + 150 S
5 Calsite + 300 NM
6 ” + 100 NM
7 Minehomal H 650 NZ
8 Calcium Sulfate H 700 NM
9 | Gypsum ur 3200 NM
10 ” HH 1300 S
i1 Calcium Phosphate 600 S
12 Perl Calcium 90 NZ
13 Lime 450 NM
14 Special Lime 450 S

& E XK

1) D.J. David: Anolyst, 87, 576, (1962)

2) T.J. Chow and T.G. Thompson:

Anal.

Chem., 27, 6, 913, (1955)
3) J.J. Diamond: Anal. Chem., 27, 6, 18,
(1955)
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HYGIENIC CHEMICAL STUDIES ON TEABAG MATERIALS

Teru FUJII, Hideko SHIBA, Takashi MARUYAMA and Osamu YAMATO

(Department of Food Additives, Tokyo Metropolitan Research
Laboratory of Public Health)

Paper-bag products containing certain seasonings or other favorite drinkings which
originally known as teabag are now being widely used in Japan. At the use, these
products are supposed to be dipped into hot water or even into boiling water, possibly.
the components of the paper used in these products might be eluted out into the water.
In this investigation, 8 kinds of paper materials used to making paper-bag produbts were
extracted by the use of distilled water and 4% acetic asid solution. All the extracts
obtained had contained neither formaldehyde nor fluorescence substance. In addition to
this result, none had contained greater than 0.05 ppm of -heavy metals, such as copper,
lead, tin and cadmium. Maximum quantity of the evapolated residue was calculated as
15 ppm in the eluate of distilled water and as 28.3 ppm in that of 4% acetic asid
solution. The value of the eluate of the sample No. 1 in Chloroform had indicated
about 23 times greater value comparing with that of the other samples. Maximum
consumption value of Potassium permanganate in samples extracted by destilled water

for 30 min. at 100° was 6.6 ppm.

DOHMEBEZETH 5 o ASERFERERERDOTHEITT

1. A2 hE
BT S 12ROV THRET %,
F o4~y FHEEN, ZUDRFITH BN, B 9. )

TTH, < I, AL EDIE N 5 -

g'f‘i %@éﬂgétmzﬁzjgﬁ*ié@%i‘ JEEEAE D 5 2 6 7B} No. 1~No. 4 &5 & OVl

ﬁﬂﬂ%}bc, ff:z»oios\b, Eim; tbOJ,J-Htu No. 5~No. 8 0 8 Tz o\ C BB 1575 o T2
1%3@5 58, ZOMBRBELTE TS, 71 S48 No. 1 BE/SV 7 1 & — ko LH-E

=Ny JOEREIZFERIEE L whh, FEENE, K N e

E D7 F 2 E ~HEFEH60~T0%% 5, FHIIEA o2 FEAs

A ? T No. 3 HA#%E :5—~Ny K (v— No

O HAMES X CBEE/ Y S ETEBES T 5,

Q0046)
== R oD 5] EE X e
ﬂ%@c%ﬁ&é@@%ﬁwi, ,.\&Ei{lc{sﬁ}ﬁém%iwnbi No. 4 B4R £ bty 5M (80—
DISNDTHBMS, 74— 7L, BEICRHZER No. R-1)

HABITLEDTHY, R LUTREIERBHSNSOD

" o N . No. 5 Y7 ofFEnNy s
T, FRHRORIBEHT 2 WEEE b A& <, fHEL No. 6 HHty 2 (ERTAHR)
* BUREL VISR ARSI No. 7 FiZk\ o 2 GERFEERE)
R LTS No. 8 R/ & (UARUD
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WEOBERFICONTH S L, e s ABRTH
BELUIZEDE, b~ =BT sTaELIZED
Db, BELEERAINTOAROKRE S, K
£1119.8—9. 4em, BX 15an TH %, FEZEN 7T,
E— b= LTHDY, TOKXKEI L, 10X16mT
B3, No. 5 T2 Tk, FESE LNz THEER
B2 17755 C £D3T & 12hs, No.6—No.8 iz 21Tl
RNERB 2 TR R T EDRETH D, 128K
Ko&Ed+0Thb-iztc®, MERRISY 217/ -

Bk, By, B3 Table | DEBHTH
%,

Table I Detail of Samples

No Weight Width Tickness
mg/100cm? P i

1 0.1715 110 0.075~-0. 080
2 0.1211 94 0. 065~0, 075
3 0. 1324 94 0. 055

4 0. 1672 100 0. 060~-0. 090
5 0.1220 93.5 | 0.060~-0.070
6 0.1914 100 0. 100~-0. 110
7 0.1228 93 0, 065~-0, 070
8 0. 1251 93.5 | 0.065~-0.075

3. B OB (BHER)

T4 =Ny 7, WERSBBETRBHUTCKET D
Thb, LICERTEEIBBPTHLAEEHD
BROT, BEEOBEYBHEELOMBEE 2%,

HBREICOWTIE, BARERIC X 3 5 RE IR
AR EEORBHRICEI LTI 512,

3. 1. HEBRAEROAR

F 4 =Ny 7 LE, 9.4X15emTHI140cidH b, T
N2 150uf FikOMB TEH L CHRET 2 OPEHET
HAHDT, BE lemxlow TN TEIBBRK 1nd OE
BTEH»TR L LT 4,

BHAEEE LTI, KB U4 %EBER 2
W3, '

RHREE LTI,

a. YU =B HEE % ED CERTEL0D

b. ZRTEEE ANIMEL T, WRREEL05E

c. b &R UTBIERFRB0M, 34k

hEMR2TT25,

3.2.1. HRIMLZILFEER

BB OBBHRIBICHE LT, FRFNT R
HIT X b R T 5 T REERIE, PRI X UV 4 %k
BWIARIC L 2BER» S, a, b, cWINOEMI X

STh, dVAPFe RERBUSV,  (BRHEE
0.1ppm)

3.2.2. E & E

K J CMA% BERRIS WL %2 AV TR U o BB A 1200
wl e KB RICFEFE LT, 105°T 2 BRI 286
VaEAELVIZDL, ¥l 2INA CTKE L CEEL
rob, BRETEE (2M-HCl+2MNH,ClL:,) 10n
IR L, MIAP 8D, (IBER~-5as 57
4 —=RfI otz A, W, 88, AX, WFIDvLRE
M Usv,  GABRYIAR 0.05ppm PUF)

FIBAEED IR LD, BEY I DWW T
DDTCHEBLIUMI BKTHHOD L/ —F
Vv — P RGERT 303 8% Flv CHRTROGHIT &
DR RIE U2 #ESRE, Table T 0&BHTh 3,

Table II Amounts of Ignition Residue and
Lead Detected

Sample No. | Ignition Residue 9% | Lead ppm
1 0.59 0.20
2 0.38 0.61
3 0.73 0. 60
4 0.47 0. 36
5 0. 40 0.55

3.2.3, BT UHVEEHYILEEE

Ber A BT AHEERT AN BN Y U A
HEBRICOWTHR %1375 - 12 #5813, Table ]l Fig. 1,
Fig. 2 lWRT LBV TH %,

Table III Potassium Permanganate
Comsumed Expresed in ppm

Eluant
Destilled Water | 49 Acetic Acid

Condition

a b c a b ¢
Sample No.

1 3.8 4.7 6.6 4.2 7.3 7.7
2 2.8 4.9 6.6 5.2 150 21.3
3 1.7 1.8 40| 2.4 6.1 8.6
4 2.6 3.8 5.6} 3.9 6.3 6.4
5 2.5 3.8 4.7 4,0 10,2 16.7

Note: a =Extracts were prepared by the eluant
warmed at 100° and left at room
temp. for 30 min.

b =The same eluant was used and left at
boiling temp. for 10 min.

¢ =The same eluant was used and left
at boiling temp. for 30 min.
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10.0
5.0 :
Sample No.1 No.2 No.3 No.4 No.5

Fig. 1. Comsumed (in Destilled Water)
Potassium Permanganate

bpm
20.0

5.0

o

alblc alb alblc aiblc alblc
No. 1 No.2 No.3 No. 4 No.5

Sample

Fig. 2. Comsumed (in 4% Acetic Acid)
Potassium Permanganate

3.2.4. FERZEW

RIHIEHWICONT, KB X O 4 %ERRIERIC
XY, a, b, cO3FHTEHBRET L - TRHRIL,
Table IV, Table V, Fig. 3, Fig. 4 ltc7R4 ¢ BH T
H5,

Table IV Residue on Evapolation
(Destilled Water)

Condition (m?}liﬁier) mg/5 ¢
Sam%\%e al|b|c a b c

! 10, 5|11, 8{13.0 29.8 33. 5 36. 9,
T T 005990 (0.679%) (0.74%)

2 4,3/ 5.0 7.5 17.6 20.5 30.7
(0.35%)| (0.41%) (0.61%)

3 5. 3|10, 5|14, 0 15.4 37.5 50.0
(0.31%)) (0.75%)] (1.0%)

4 4,3/ 8.8 9.3 11.9] 24.4 25.8
(0.24%)] (0.49%)| (0.51%)

5 5.0 9.310.5] 19.5 36.3 40.2
(0.399%) (0.73%), (0.80%)

Table V Residue on Evapolation
(4% Acetic Acid)

\&?\dition (maiiter) mg/5 ¢
Samlf\}g \ a|blc| a b c
1 143170215 40.6 48.3 611
0.81%) 0.96%) (1.22%
2 [10.017.825.5] 410/ 72,9 1045

(0.82%])) (1.46%)] (2.09%)

3 21.623.0126,3/ 76.8 821} 93.9
(1.53%) (1.64%)] {1.88%)

4 12,815.517,.3/ 35,6/ 43.1] 48.1
0.71%) (0.86%) (0.96%)
5 11,817.328,3] 44.1] 67.6/ 110.5

(0.88%) (1.35%), (2.21%)

rpm
30
20
10
Sample No.1 No.2 No.3 No.4 No.5

Fig. 3. Evapolated Residue (in Destilled Water)

ppm

30 - ]

20 l»

10

0 albjc alblc ajb|c ablo alblc
Sample No.1 No.2 No.3 No. 4 No.5

Fig. 4. Evapolated Residue (in Acetic Acid)

3.2.5. [F(\vieipE
ARSI L D, WTORE D T eEED L
WV, FIED®, 0.1%7 v EZ 7 KB & 50% =
2 —VT X BB RTE 5 120BIT W REOUEH
BITRHBELILECS, WTFNLBETH T2,
3.2.6. 7 wuxR)ABHEY

FENZ DNWT, yendovalc k 2 IR 2R LTz,
Fieb by v akrsiRRE T REEREH %2
3750, BE 7 2 0@l N TR AE LI H Y
o rakov A100 T 2 [\BEIEL, ERE2ADYET, =X
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Ry — & —CHEIBEORLE B HEL, AR E D
KB LTEIELUIz DB, 106°T 2 KL, Fvr
— 4 —HICHISHO 2 5B T 4, 7 v okl AldEHM
BxRs bvEBRBERLUIZ.

Table VI Extracted Amount in Chloroform
(at boiling point 1 hr.)

Sample No. mg/dm? mg/inch?
1 30. 85 1. 940
2 0.20 0,013
3 0.08 0. 005
4 1,30 0.081
5 0.25 0.015

4. # H R B

4. 1. FHARBIRR~SY bIL

AESEIRGRIC L b, FBEE, K4, KBrik
b, BRZOEE0 OB L CBHRBRICEREL
DB KU HBRERYI N TR 2 (T2 512, %
DOFEROFMNEIN ALY b vr Fig. 5—Fig. 6 TR
ED

4. 2. BEBICKBELE MR

SR EHEBICERBL T e — 2O THEH
Vi KpEL, MU0 bR RIS ¥, &
DL BRUC DN TEE LTz, Bkl 18 X0 No. 6%
RERCE BITIZZ LA A 5T b Dikic iRt 72 -
2o BRI ONTRERR 21755 &, HERORK
&, BREBOKBEIEHBD 5, B vOFEER
ez Uz, No. 2, 5, 7, 81, BElBIC & -~ CHEBLICIE
D FnEt b BiRt L 72 b, KT 5 & EEYIE
ELRR2% (AN

No. 3 1%, WERICEET % &, MBRALLEBEL L
hy, RLLEBLT, 2TV, EBDE LT ARFEORE
Hgh@R» o5, BT LREIRSRMH b, KBr
FEREOL D, BB Ay v B LR
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DETECTION OF EXTRACTABLE HEAVY METALS FROM CERAMIC
AND PORCELAIN TABLEWARES

Teru FUJII, Hideko SHIBA, Takashi MARUYAMA
and Kentaro AOYAGI

(Department of Food Additives, Tokyo Metropolitan Research
Laboratory of Public Health)

During the period from September to October 1970, a total of 448 ceramic and

porcelain tablewares were examined for the presence of several extractable heavy metals.

In this experiments, 4 different elution procedures were adopted simultaneously, for the

extraction of heavy metals from the products.

As a results, quantities of lead detected

from the products were varied according to the elution procedures used, e.g., one

sample in which 1.5 ppm of lead was detected by the standard elution method had

yield 12.5~220.0 ppm of lead by other elution procedures.

Maximum yield of lead

was 250 ppm (50 mg/waie), and no other heavy metals was detected throughout the

investigation.

These results suggest us that more strict countermeasures to control

these products, as well as the revision of the standard elution procedure for the heavy

metals are required for the safty of consumers.
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Table I Effect of Lead Extracted by the Four Different Elution Precidues

SaNmople Diameter |Capacity Lead Extracted (ppm) Lead Extracted mg/ware

’ ci l a b c d a b ¢ d

1 18. 9 730 0 0 0.75 0 0 0. 548

2 19.4 780 ol o 0.5 (L.oy| o 0 0.39 | (0.78)
3 19. 6 740 0 0.75 0.5 0 0.555 0,37

4 19.0 750 0 0 7.5 0 0 5. 625

5 19.2 780 0.5 0.75 2.0 0. 39 0. 585 1.56

6 19.5/ 800 0.5 20 | 60 0.4 L6 | 48

7 19.0 770 0.3/ 0.5 0.5 0. 231 0.385] 0.385

8 19.0 870 0 0.5 0.5 0 0.435  0.435

9 21.0 900 0.2f 20 2.0 0.18 1.8 1.8

10 16.0 715 0. 5 3.2 1.2 0. 358 2,288 0. 858

11 18.8 700, 0.1 4.0 2.4 (0. 5) 0.07 2.8 1. 68 (0. 35)
12 19.0 750 0.2 1.0 1.0 0.15 0.75 0. 375

13 19. 3 720, 0 1.0 0.5 0 0.72 0.36

14 19.0 800 0.5/ 0.5 0.3 0.4 0.4 0. 24

15 20.0 140 0.5 12.5 10.0 0.07 .75 1.4

16 20.5 600 4.0 5.0 25.0 (4.0) 2.4 3.0 15.0 (2.4)
17 230, 1.5 3.4 4.5 (3.5) 0. 345 0.782 1. 035| (0. 805)
18 230 1.5 3.0 5.0 0. 345 0. 69 1. 15

19 220 1.o| 3.5 2.0 (0. 8) 0.22 0.77 0.44 | (0.176)
20 18. 2 320 0.7 2.5 3.0 (0. 5) 0. 224 0.8 0. 96 (0. 16)
21 18, 2 320 0.8 2.5 3.5 0. 256 0.8 1. 12
22 16.3 280 1.0 2.5 2.0 (5.8) 0. 28 0.7 0.56 | (l.624)
23 14.5 200 15.0[ 220 180 3.0 44,0 36.0
24 14.5 200 30.0 250 200 6.0 50.0 40.0
25 18.0 370 0.1 1.5 1.0 (1.5) 0. 037 0. 555 . 296| (0. 555)
26 16.0 300 0.3 1.5 1.0 0. 09 0. 45 0.3
27 20. 6 250/ 12,0/ 28.0 50. 0 (35.0) 3.0 7.0 12,5 (6.25)
28 20. 6 500 0.3 0.3 0.3 0.15 0.15 0.15
29 8. 8 35 3.0 18.0 25.0 (200. 0) 0.10 0. 63 0. 875 (7.00)
30 20. 8 500 0.5 5.0 3.0 (9.0) 0. 25 2.5 1.5 (4. 50)

231 8.7 40 1.5 7.0 4.0 (40. 0) 0. 06 0. 28 0. 16 (1. 60)

32 180 0.5 25 | 30 | (5.0 0.09| 0.45| 0.54| (0.90)
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SaNmople Diameter |Capacity Lead Extracted (ppm) Lead Extracted mg/ware
o c wt a l b ‘ ¢ l d a i b 1 ¢ d
33 20.7 500 .5 11.0 48.0 (8.0) 0.75 5.5 2.4 (4.00)
34 11.0 85 0 0.3 0.8 0 0.026/ 0. 068
35 12,0 100 0 0 0 0 0 0
36 12.0 100 0 0.5 1.0 0 0.05 0.1
37 15.0 200 0. 2 1.0 3.0 0.04 0.2 0.6
38 100 0.3 0.5 0.5 0. 03 0. 05 0.05
39 25 0. 3] 1.0 2.0 0. 008 0. 025 0. 05
40 100 20. 5 150 140 2.05 15.0 4.0
41 100 1.0] 7.0 5.5 0.1 0.7 0.55
42 13.7 300 0 0 0,25 0 0 0. 075
43 9.3 50 0 L. 4.0 0 0.075 0.2
44 1.5 120 0.8 0.7 | 3.2 (2.0)| ©0.06| 0.084 0.384 (0.24)
45 10. 2| 50 0 0 0 0 0 0
46 11,2 65 3.0 2.5 5.0 (3.0) 0.195 0.065 0.325| (0.195)
47 9.1 35 5.2 15,0 37.0 0,177 0.525 1, 295
48 18. 3] 70 .O] 0.8 5.0 0,07 0,056, 0.35
49 15.8 200 45.0 9.0
50 15. 2| 100 0.7, 0.9 2,0 0,07 0.09 0.2
51 15.0 100 0.5 0.8 0.8 0.05 0.08 0.08
52 12.0 140 0.3 1.0 7.5 | (150.0)| ©0.042 0.14| 1.05]| (21.0)
53 12. 0] 140 0.3 20 6.5 0.042f 0.28 0.91
54 15. 0| 180 0.3 0.5 3.0 0.054{ 0.09 0.54
55 6x9.8 20 1.7/ 10.0 22.5 0.034) 0.2 0.45
56 9.0 40 0.3 0.5 1.0 0.012 0,02 0.04
57 10. 5 60 0.3 2.6 10.0 0.018/ 0.156] 0.6
58 14.5 145 0.8 2.3 5.5 0,116 0.334 0.798
59 10.0 200 0 0 0 0 0 0
60 10. 5 40 0 0 0 0 0 0
61 12.0 80 0 0 0 0 0 0
62 12.0 70 2.0 15.0 | 20.0 7.0 0.14| 1.05| 1.4 | (0.49)
63 12.0 100, 1.0 5.0 5.0 0.1 0.5 0.5
64 7.5 25 0.5/ 0.5 1.0 0.013 0.013] 0.025
65 13.0 100 0.5| 4.5 4.0 0,05 0. 45 0.4
66 10, 2 60 0 0 0 0 0 0
67 11,0 50 0 0 0 0 0 0
68 12,0 85 0 2.8 3.0 0 0.238| 0,255
69 11.5 260 0 0.1 0.5 0 0.026] 0.13
70 14.5 260) 0 0 0 0 0 0
71 10,3 40 10,0] 30.0 30,0 0.4 1.2 1.2
72 12,3 65 1.0} 6.0 10.0 0.065] 0.39 0.65
73 11.9 70 0.3] 0.3 0.3 0.035 0.021 0.021
74 7.0 45 0 0.3 1.0 0 0.014f  0.045
75 13.0 100 0 3.6 9.0 0 0.36 0.9
76 10. 8 65 0.2f 3.0 3.0 0.018] 0.195 0. 149
77 9.5 35 10.0] 40.0 80.0 0.35 1.4 2.8




Lead Extracted (ppm)

Lead Extracted mg/ware

Salilnople Diameter |Capacity
' o wt a b ¢ d a b ¢ d
78 15.7] 280 27.0 100 90.0 7.56 | 28.0 25,2
79 15.7 280 36.0 110 100 10.08 | 30.8 28.0
80 15,7 280 38.0 120 100 10.64 | 33.6 28.0
81 10. 0] 45| 22.0 100 100 0.99 4.5 4,5
82 10. 6] 55 0 0 0 0 0 0
83 12.0 90 0 0 0 0 0 0
84 10. 4 65 0 0 0 0 0 0
85 13.0 95 0 0.8 Lol @3 o 0.076| 0.095 (0.313)
86 10, 3 65 0 0 0 0 0 0 )
87 9.7 60 0.5 1.0 0.03 0.06
© 88 10, 8 50 0.5 0.5 0.025 0.015
89 13.1 80 0.5 90.0 0.04 7.20
90 10. 2 40 10.0 80.0 0.40 3.20
91 12,9 95 12,5 100,0 1,188 9.50
92 10. 0| 60 3.0 20 0.18 1.20
93 9.2 60| 0.5 0.5 0.03 0.03
94 10.0 80 0 0.7 0 0. 056
95 19.0 200 1.0 80.0 0.2 16.00
96 15. 0] 110 0.2 0.5 0. 022, 0. 055
97 6.5 45 0.5 36.0 0.023 1.62
98 11.0 160 1.8 1.5 1.0 0,288 0.24 0.16
99 11.8 200 0 0 0 0 0 0
100 11,0 210 0 0 0 0 0 0
101 11.0 180 0 0 0 0 0 0
102 6. 0| 200 0 0 0 0 0 0
103 7.0 135 0 0 0 0 0 0
104 6.0 170 0 0 0 0 0 0
105 14, 4 240 1.0 11.0 12,5 (4.0) 0.24 2.64 3.0 (0. 96)
106 15.5 120 0 0.2 7.5 (1.0) 0 0 0.9 (0.12)
107 16. 0] 140 0 0 0. 25 0 0 0.035
108 26.0 500 1.8 13.0 20.0 | (100.0) 0.9 6.5 10.0 (50.0)
109 14.0 200 0.3 0.5 0.5 0.06 0.1 0.1
110 10. 0 35 0 0 0 0 0 0
111 14.0 215 0.8 5.6 2.8 (8.0) 0.172 1.204| 0.602 (1.72)
112 15.8 270 0. 25 5.0 0.068 1.35
113 10, 2 65 0.5 2.8 0. 033 0.182
114 23.0 700 0.9 0.8 0.35 0.56
115 16.7 95 0.25 1.8 0. 024 0.124
116 14,5 200 0. 25 1,0 0.05 0.20
117 20.0 510 0 0 0 0
118 16.0 110 0 0 0 0
119 19.5 515 0.2 8.0 0. 103 4.12
120 14,0 190 0.2 2.0 0.038 0.38
121 13.0 175 0 0 0 0
270 0 0.5 0 0.135

122

14.0
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S aNmO ple Diameter |Capasity Lead Extracted (ppm) Lead Extracted mg/ware
’ cit w a b c d a b c d
123 15.0 270 0 9.0 0 2.43
124 4.0  pyE 0 0 0 0
125 19.0 200 1.5 8.0 12,5 | (220.0) 0.3 1.6 2.5 (44.0)
126 15. 1 100 0.5 1.0 25| @8 oo0s| o1 0.25| (0.28)|
127 10.5 40 0.5 1.0 3.0 (L.} 0.02 0.04 0.12| (0.06)
128 14,0 200 0.2 0.5 0.7 0. 04 0.1 0.14
129 16.1 150 0 1.0 0.5 (1.0) 0 0.15 0.075] (0. 15)
130 11,1 190 0.25 0.25] 0.048 0.048
131 9.9 140 1.25 8.0 0.18 1.15
132 14.0 240 1.5 50.0 0.365 12,15
133 14.0 240 1.5 45.0 0. 365 10.8
Note a =Extracts were prepared by 49 acetic acid at room temp. for 10 min. (Standard procedue)

b =49 acetic acid warmed at 80° was placed on the ware and remained at room temp. for 30min.
¢ =The same solvent warmed at 60° was used and left at 60° for 30 min.
d =The same solvent was used and left at room temp. for 24 hrs.

Table II Effect of Lead Extracted by Standard (a), b, ¢ and d Test Solution
Lead Table wares used for the following dishes
Extracted Total
ppm Chinese Japanese Occidental Children
% % % % % %
0 ~ 0.50 26 (63.4) 42 (66.7) 17 (85) 5 (55.5) 90 (67.7)
0.5~ 1.0 | 5 (12.2) 6 ( 9.5) 2 (10) 0( 0 13 ( 9.8)
@ 1.01~10.0 | 6 (14.6) 9 (14.3) 1(5) 4 (44.5) 20 (15.0)
10.01~20.0 | 2 ( 4.9) 1 ( 1.6) 0(0) 0( 0 3 (2.3)
520, 01~ 2 (4.9 5 (7.9 0 (0) 0(¢ 0 7 (5.2)
total 41 63 20 9 133
0 ~0.50 11 (26.8) | 24 (47.1) 4 (57.1) 1 (20) | 40 (38.5)
0.5~ 1.00] 6 (14.6) 6 (11.8) 0( 0 3 (60) 15 (14.4)
(b) 1.01~10.0 | 17 (41.5) 13 (25.5) 1 (14.3) 1 (20 32 (30.8)
10.01~20.0 | 3 ( 7.3) 2 (3.9 2 (28.6) 0 (0) 7 (6.7)
320,01 4 (9.8 6 (11.7) 0( 0 0 (0) 10 ( 9.6)
0 ~ 0.5 9 (220) | 20 (39.2) 3 (42.9) 1 (20) | 83 (3L.7)
0.51~ 1.00] 6 (14.6) 6 (11.8) 0( 0 1 (20) 13 (12.5)
© 1.01~10.0 | 19 (46.3) 16 (31.4) 3 (42.9) 2 (40) 40 (38.5)
10,01~20.0| 0 ( 0) 1 (2.0 1 (14.2) 1 (20) 3(2.9)
520,01 7 (17.1) 8 (15.6) 0( 0 0 (0 15 (14.4)
0 ~ 0.50 3 (27.3) 4 (33.3) 1 (25) 8 (29.6)
0.51~ 1.00 2 (18.2) 2 (16.7) 0 (0) 4 (14.8)
@ 1.01~10.0 0( 0 6 (50.0) 1 (25) 7 (25.9)
@ 1 10.01~20.0 1(9.1) 0( 0 2 (50) 3 (11.2)
520,01 5 (45.4) 0( 0 0 (0 5 (18.5)
0 ~ 0.50 2 (14.3) 0 (0) 0 (0 0 (0) 2 (7.4)
0.51~ 1.00| 2 (14.3) 0 (0) 1 (25) 1 (25) 4 (14.8)
@ 1.01~10.0 7 (50.0) 4 (80) 2 (50) 2 (50) 15 (55.6)
1 j0.01~20.0] 0( 0 1 (20) 0 (0 0 (0 1 (8.7)
$20.01 3 (21.4) 0 (0) 1 (25) 1 (25) 5 (18.
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Table II{ Amount of Lead Extracted from One Ware

w solution a b c d
\\.\
tipe
Leadmg =~ 1) @ @ @ 6|0 @ 66O G0 ®O0O OO
0 ~ 0.10 20 47 15 5 87 8 31 4 3 46 4 24 3 -1 32 0 5 4 1 9
0.1l~ 0,50 16 10 4 4 34 8§ 12 0 1 21|15 12 0 3 30 14 6 2 13
0.5~ 1,00 0 1 1 0 2|13 1 0 0 4 6 6 2 0 14 6 0 2 0 8
1.0l~ 5,00 4 1 0 0 5 7 4 2 1 14410 6 1 1 18 4 3 4 1 12
5.01~10.0 1 2 0 0 3 0 1 0O 1 0 1 O 3 2 0 0 5
>10.01 02 0 0 2 3 0 O 5 3 0 0 o 2 1 3 38
Total 41 63 20 9133 | 41 51 7 5104 || 41 b5l 7 510414 16 17 7 54
Note (1)=Chinese (2)=Japanese (8)=0ccidental (4)=Children  (5)=Total

4. HEHFHZR

FEEARAED RBFERIZ, TableI @ No. 1~No.

IWREN TS, BHEM LY, BHE, REPK
EABBEBEMROC LS, HOBHBKE LR
b, No. 16, 23, 24, 27, 29, 33, 40 JIEICIZ I L
Wo No. 24D AL E No. 40 DA T DB ERIRIT IS
WTARE L 22572, Ub USIBEBARICONT,
20pm DI bRMHT 58 DIk 4.9% TH 505, =il 24
BWEROBHTH B dILDNTHBE 21.4% Db DIC
20ppm Ll EOSRDE- D D -1z,

R APR63FE L Table I @ No. 42—104 (TR h
BEBHTH D, No. 49, 78, 79, 80, SIpHIMEE R
TRAEWE T -T2, FIRABTCIIREORMIER 7 2%
HDLTW3 S DOWHEL EOHREHREL CTRELE 75
TWhb,

PEAS20FE D HA ST Table I No, 105—124 jz
MENDEBYTH S, BEEARII—BCB S » Z
$, BBV RRETHY, D HWICEETHE
BENTNBEDT, DB, No. 108 D=
4 B, BUSEBRT 1.8ppm Th - 1253, =i
2455 O B¢ 100ppm O 2R Uiz,

T & DT % U o Aliid, No.125—133 1T R
THETH 5, HRABTIZ, T 1.5ppm YT
TEWL TV 355, No. 125, 132, 133}, 24 BRI0
BT, 220ppm, 50ppm, 45ppm & ZEOEVEH
LT3,

BHEMC L - THOBEHBICK S LZEPED S
N5, HIERIT lppm PLEMHT 5 § ORI K
T AEmPH B,

BReH, TUFEY, HRITVL, §H, EHEIS
ElOd» 6 B I hZh -T2,

[ she 100%

Tl

Ocadental

200

v _wll.liéltlilli[illll ||| [‘l[!il
=T, = i m

Children

1

1& s
ﬂmr" ,

Tor

I 11 I

[==CHI
T o ~ 00
Ewm - 00
3w

fle

Comparison of lead extracted by the
four different elution precidues from
ceramic and porcelain table warees.

Fig. 1.

(128)



5 & =

HIRHER 2 1T 70 - CHE LTSS, Mifk1334krh,
FREEAAR 2T 2 4F, FRAS3ESNTRETH -T2,
U UBRIREBRITIZ & TH 235, BERBRIEKH »
5 1ppm 2L DB L TV 3 § OA3234dH 5,
BERTOHOEHEE DS, Nodd Filllo 45,0
ppmTdH %, FIBE LEDIZ ) »OEBEHUISADHB
BOBE X, No.80m 10.64mg Th 5,

BERBE U T - 12 RBRAIE b, ¢, d OB
Renr e, boBEEIE, DARHEOESIR, LI
5 REMBRIZN 22, METRERMBEVLVDOTE
HIRDBBA 2 DHBERL COFER, ZEO AR
HES TV AL, AU TSI - TEHIR
BREBTET, HOBHBRIEY, FHEELEHH

(129)

%o BAEHERIC L 2 R0 OFE T Ippm L LD
BT 58 O, BRAOKRHREE It bEE5 L0
W% A TWA, 728 41E No.29 13, BIEHETS.0
ppm Cd % HER24EE TI 200ppm 2#EHI LT,
No. 125 |3 KR ERT 1. 5ppm, 80° % 3% L T304y
T8, Oppm, 60° fEIR 30 Tl 12.5ppm, SRIE
1 220ppm DEADRIHEI N TV B, Thid, THA X
AFMTCORBTH Y, HHEOKBE & KBEBDH
DWIEHT 2 EEOMINENELETH B,
HEEDOBZEWD LITI > TEA S & &, BIBHAR
EOBISWIEE , MRS B OB o FIR
ERHOEHS & O BieftEowE 2 EHT 3
bDTH B,



HonOE B R OE
oW F W om R

PESTICIDE CONTENT OF HUMAN FEMALE FAT IN
METROPOLITAN AREA
sumimary
Masao DOGUCHI, Fusao USHIO, Kuniko NIWAYAMA and Kouko NISHIDA
(Department of Nutrition, Tokyo Metropolitan Research Laboratory of Public Health)

A total of 21 samples of human abdominal fat tissues collected from the females

residing in Metropolitan Tokyo were analyzed by gas chromatography on two columns

of different polarity.

The following substances were traced : «~BHC, p-BHC, y-BHC, op’-DDT, pp’-DDT,

pp’-DDE, Dieldrin and Heptachlor epoxide.

A quantitative analysis yielded the following averages in ppm: 0.14 «-BHC, 2.92
B-BHC, 0.13 7-BHC, 2.53 pp/~-DDE, 0.96 pp’-DDT, 0.11 op’~DDT, 0. 33 Dieldrin

and 0.04 Heptachlor epoxide.

Approximately 92% of the BHC was present in the form of ~BHC and 70% of

the DDT as pp’-DDE.
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YPORFETH B, EIEIC BV TIR19614EE X » Afk
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X5 X 91970FE L b MED, JuUlP, BEVR X UE
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BTy, EOREEER X ORI AR
B AR ORIEBE LD RS RREH S Pl S, L
2 LB R X OV i 3 1) 5 AMEOTBYLEILI
BL v 3 lE & 2 ln v, BFM6ES D
BRI A O EHARIRA B hbhd Z Lick »
7S, FOMRENET DD, HIEEELOL
PHEDOHBRERLIBEL TR LEIBETOALTLS
LEZOLNDDT, APEICEF LEBEECMAE 2
oD THET B,
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2. RHEBLUREBRFE

BE WET464E 3 A X v 5 B % THNOBIRE X
Y, BRI OB Uik D E g 0455 % 5 1)
B U7z, 43t 21 3lhp 18 BUBHI AR I X UWESR
GRN, Fn, #iE, £—6D, fho 33EH, B,
B, SETEEREOLOTH Y, HREOERII14
FEVOFETTH -7,

REHE HREMAIRCEAMER - F U vadkm
Z, YV vy Av—E¥EBEAV~FF U THEE, AO
A CHPIZHE 5 T Acetonitrile Partitioning, Flori-
sil Cleanup #47\>, 2 %DEGS-0.5%H;POy, 2%
OVA7 @ 22087 2R Asa<w 757
=X o TRIE, EE &1T-7, HREELERE
GC-5AFIF A w757, ETHENRNE,
MRV F. 0 THY, #55, BAOBIUK
%9 B8 v 7 23 190°C, 200°C 38 L O8 220°C, &
A¥iE: 120ml/min Th B,



Table {. Pesticide content of human female fat in Metropolitan area,
1971, 21 subjects (ppm on fat basis)
Total | pp’~ pp’- op’— Total |Dield- {Hept.
«-BHC p-BHC r-BHC BHC DDE DDT DDT DDT |rin Epox.
Arithmetic mean 0.14 2.92 0.13 3.19 2.53 0.96 0.11 3. 60 0.33 ] 0.04
Max. 0.44 6.30 1.37 6,57 4,43 1.75 0.90 6.62 0.80 | 0.14
Range .
Min. 0.05 1.23 0.02 1.31 0.91 0.52 0 1.41 [¢] ¢}
SD 1.27 1.69 0.23
95% confidence 3.77 4,37 0.43
limits for A. M. ~2,61 ~2.83 0.23
X T ThHBH, ThBOWREIIREEBELY, R
3. %%d‘ﬁck U%% HET0) ) - 2 > 1| L
LR Sha o LBmbh TR Y, RIBEIREN» L
Bk lET i, o, 8, r-BHC, op’-DDT, pp/- TTIBEPbOBRIzE b S, BALRVAA®

DDE, pp/’-DDT, Dieldrin, Heptachlor epoxide
A Eh, 723 flicowT 6-BHC i Liz,
pp’-DDD 3% » 72 S BHEN T H 5 2o
RLICREND X iz, HBBHCONISHEIXS. 19ppm
ThY, F-BHCBRZDOHLDRBIELLDB, D
X 57z p-BHC DRREE DML, FFEo BHC Rk
DIEAM TH B Technical BHC 0¥ & B4R It b
o o TEFA L7cdew, PREEES D oy g Bkl
PEYEEE ~CTRESh, ABSAPILLO XS
BEHORICEE O L © 2R T ELLNR
%0 0-BHCHZ IR L7z 3 Tk, # BHC 2335 8-
BHC o I 31X 78~84 % & HRIYIR L, & 724l 7-
BHC 7%% BHC D34%12% 725 b D—Fl R B iR,
Zhb R RYEGELS, E AR R b v R
X% BHC BYE iR\ iBRICT 7o 2 L EFRT 5%
DE#EZ D, Secretarys’ Commissionl? iz I
%5 &, NE¥ o Dieldrin OFERKIIRW L EL B
a2, DDT 22w T FLLZH T, &
Eho DDT 32 0—Efic+&F, ZofoRETFH» %
2o, THN—2L LTRETHEAS W DDT 18
L - TSN BWREEEIBH LT3,

¥ DDT DHfEiX 3.60ppm T, %0 H % DT70%
2 pp’-DDE b5, BN, HiHk L OSIIHEES
3HIEER< &, # BHC 3 X U%: DDT 0XHEL,
FhFh 3.10 ppm, 3.43 ppm, BHEZEZZFNLENL
1.02, 1.58L 720 & LTz BRI, ETEROE
I L BIEERE  BGER X D Th B,
LHEFIER 2 6 Th b FEIESRRR BRI SR s h
7oz b id, WEFM6EDRSIB\WT, Zh b DWE,R
FRARIS X OSERR D Letkth P e I S hTv b L v )

(132)

DIEGeE 51, SLIHERLRBASCATIIZEEh
LEMPBRLOST B EELD L, HELID
NI EThB,

E2RITREND L5, B OMEIRET O
BHC i HEED 2.71%, M DDT 3 1.5M38ThY,
Dieldrin % &\, b BHCDREH 7 £, Bm®
T3 BHC 3.8 f%, & DDT 5.4f%, ¥ 7-RBHY T
FNEN L3, 2.36THY, YhLAREOHKE
X VE,

LA Uit o v T a0 MRl A ¢
Bbb, WC L - TEIBLUVICEER D 5 HEPIT
DT, WEERHTH B,
mision!® X, HMERZED Y L L, thoMEIE
L& LT3 0RREEABRDI D TH S 5 Lk
TREY, ZEplic > THRE LR ik, DDT &
Dieldrin [z oW Tz Mz 1 % ZEEII RV ERERLT
Vw3,

FEANEIC 1T A ANRTBYL L i L7c 4, # BHC
BRECRAD 6 ~10f52FELIEVZ L MXEdbh,
$lz p-BHC OBEEBRIIMCIE 2 2 h L 25 Th
Y, SHOWROEHFRECERDHS S,

Secretary’s Com-

WEE AEOHMRE ZIUEL, FiE»omE s
DEIE & TeE b o e YPTBRE AT AE S 2 IEER
FLEEERICER R 2B ERT 2,

SEH

1D WAEE, LEEE, HiEN  EEODYH,
73, 275 (1970)
2) SR, ZAET  ARREER, YRy



Table 2. Pesticide residues in human fat in Japan and Various Country
(ppm on fat basis)
Province, No. of B H C D D T Hept.
year Total | pp’~ pp/~ op/~ [Total Dieldrin
Country Samples a B BHC | DDE DDT DDT | DDT Epox.
38
15.35 0.05 | 15.63] 5.55 2.51 8. 20 0.51
Kochil? 1969/1970 (mglées)
(females) 8.17 0.12 8.56| 3.54 1.90 5.57 0.42
Nagano” 1971 30 0.15 4.08 0.04 4,27] 5.79 2.42 8.21 0.07
Aichi® 23 0.66 10.37 0.32 | 11.98[12.62 4.09 17.16 0.49
Northern?
kyusyu 1968/1970 23 0.75 21.8 0.31 | 22.8
German!® 1970 20 0.45 2.2 1.1 3.3
U. KD 1965/1967 248 0.28 2.0 0.78 3.0 0.21 0.04
*U. 8. A9 1969 10 0.14 0.26 0.11 0.51} 1.22 0.83 3.39 8. 66) 0.24 0.32
T 1967 457 0.00 0.22 0.01 0.23] 2.88 0.85 0.01 4.17 0.12 0.02
non " 89 0.00 0.45 0.00 0.45} 5.78 2.03 0.03 8. 80 0.07 0.09
noon " 164 0.02 0.36 0.03 0.411 7.01 2.15 0.20 ] 10.54 0.31 0.11
non " 24 0.05 0.00 0.00 0.05| 6.92 1.58 0.02 9.54 0.00 0.02

3
4
5)

6)
2

8)
)

* Pesticide residues in the fat from

v LR L AEHEER (19700

BB | RN, 39, 19 (1971)
MFER . B 2k, 39, 26 (1971)

official Methods of Analysis of A.O.A.C
Eleventh Edition, 481 (1970)

WP RS, EERES | BARMEESES
[EEFRHARREE (971

KEEE—, JIHLEE | FfEAHREER
MRS | EARSESE, 38, 120 (1971)

A. Curley, M. F. Copeland et al : Arch.
Environ. Health, 19, 628 (1969)

ot

21

(133)

Stillborn infant

10)

11)

12)

13)
14)

L. Acker, E. Schulte : Devtsche Lebensmi-
ttel rundschau : 66, 385 (1970)

D. C. Abbott, R. Goulden et al. :
Med. J.: 3, 146 (1968)

U. S. Department of Health, Education
and Welfare :

Commission on Pesticides and their Rela-

Brit.

Report of the Secretary’s

tionship to Environ mental Health, Part
and I, 326 (1969)
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PRELIMINARY REPORT ON THE DETECTION OF HETEROGEN-
EOUS PROTEIN MIXED INTENTIONALLY IN MILK PRODUCTS
BY MEANS OF DISC ELECTROPHORESIS AND POLAROGRAPHY

Masao DOGUCHI

(Department of Nutrition, Tokyo Metropolitan Research Laboratory of Public Health)

The effectiveness of disc electrophoresis and polarography for identifying the soybean

protein mixed in the milk casain was investigated.

The soybean protein is thought to be the most possible protein mixed in the milk

products as a substitute of the milk casein.

It was shown that disc electrophoresis was not available for this purpose. No specific

electrophoresis pattern for the milk casein and the soybean protein was observed.

No attempt to identify the soybean protein in the milk casein was also successful

by means of polarographic protein wave.

The addition of the same amount of the

soybean protein to the casein did not show any significant effect on the polarographic

behaviour which was specific for the milk casein.

The successful identification could

not be expected even when the concentration of the soybean pretein increased to the

double amount of the casein.

The specific polarographic behaviour shown by the milk casein may present the

possibility to reveal the absence or presence of the milk protein in the marketed milk

products.
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STUDIES ON EXAMINATION METHOD OF CRUDE-DRUGS (II)
Differentiation of the Crude-drug Zhu (Part 2)
Yoichi NISHIKAWA and Masayoshi KAZAMA

(Department of Pharmaco-chemistry, Tokyo Metropolitan Research

Laboratry of Public Health)

summary

The rhizome of Atractylodes species (Compositae) is generally known as Chinese

Crude-drug Zhu.

Zhu specified in Japanese Pharmacopoeia are stated two articles, i, e, ATRACTY-
LODES LANCEA RHIZOMA (Cang-zhu) and ATRACTYLODES RHIZOMA (Bai-

zhu).

pharmacological action is sweating at Cang-zhu and anhidrotics at Bai-zhu.

Although these Zhus belong to the category of the stomachic and diuretic,

All of

Zhu in Japanese market is imports from abroad and the nomenclature is in disorder,

because the original plant can not be distinguished.

This experiment on differentiation of Zhu was performed with thin layer chroma-
tography (TLC) and gas-liquid chromatography (GLC).

Consequently, chinese Cang-zhu and Bai-zhu were distinguished from products of

North Korea and Japan. Moreover, it was found that Cang~zhu and Bai-zhu of North

Korea were identified with rhizome of Atractylodes japonica Kompzum: by means of

TLC, GLC and colour reaction with vanillin~hydrochloride reagent.
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B [t ) & < Flo Atractylodes JBAEY % FIE
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VIBLE S ) C, ARFRRAEA T EO L ARl D %
L TvB, TOBAN (1368~1644) IKED £<
DX THEL L LTEREBRE KRS, Z03k
WK BEEREVIRERES 2T 2HEFA—-TH B
2, BRI, BRERETIER T2 2 200
FrERA—FHCRAEM L TR FT T 5 Xoichk-
D, FOBE>HPIED B XOHEHEY 18R
DOXHTHERE LT, AfkBEigs, Bl
REEIIIEESTE CEREZE LTS,

MRS X ORIERE O B EAR 4D, BES i Xh
i, PEEOHKEK) BF A AFF7 5 A ovata
DC., #iltidaY A5 A. lancea DC. (FFF,
B, 0, ) BRI 4SS A lancea
DC. var. chinensis Kiramura (LA, EEOL, 14
B, BEREA Y S A japonica Koipzumr %
L, VIFFTT BRIV F AT A lancea
DC. var. simplicifolia Kitamura %ZJEL, HEIE
A ET 2 RALKERE AT Z L vt s T 0%
flfl, HEEOFEMBICAMEAS T, ABED
BFRZFrvrvAr 7 ERERE LT3,

AARIR IS 2 VOO MFAD A & i BIRAED T
Btk R EREEROL (FFRO, AbMEEERA T B X O Eitt
FEEL, bIpPEEANRSADD L5 THS,

MIEAIROAE E LCERE, Bk PLoR R
F9IF3E3s L OF atractylone 5= ) v« SEIERIRIC X
BEANGE AT AMERD B,

atractylone X FIR D A. ovata 36 L. 1 A. japon-
ica DIFWMIERST T, BHFHD A lancea BLT A.
lancea var. chinensis [T HMEICEF SN TV,
A. lancea var. simplicifolia \ZiTE&LEHEHh T\
ez ehb, BRERFY BROMERREE X U8
MOMERE L LTRHES LTS, LrL, ZOK
JREREREE PR VBEFERD Y, HHOb v Mk
I UWRICEHT 25/ CETORERPD D, €T
T, FERY THARREIT AR OO S ERRE
LLTHB e 50 A—RIGAL WHoxL
LTH v bEDOHEINIC O TR L7eas, AT
EEEE L U THHIE o P EEARGELER), P
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EREASL, dvfpEsf, dbftEmsk, BAEAR, B
T AR LU SN 7 T X DT L E
e, Thbomy 7 — ) ERIER X UEHc -
WTHEZn~ N5 7B A< S
74— EEBEL, JEEREORFEYS L OERH
DFANE DO THRE 2 Tc O THET 5,

2. EBROE

I EBRMHEEZOMER

1) EEM (chinese Cang-zhu) HEX VEFAZ
NIRRT S Ol SOk L R & h s BT, RFAlC
EHL, &ESET5ARR~ g T, ES4~T
cm, &1 ~3emTh b, JEIFRKELBO 2V 7K
BOUF, B, BTREEARAT, ShEv—
AT D & EFED o A~ 5 BOEH IR E R
W5, BROIZBCRD Y, BRITLLHE, Y%
WET 5 & & BEMRORER T 5,

2) hEAJE (chinese Bai-zhu) HEIX VA SH
FRHE CEAR~ BRI L L Th iy
BT, LI THICH - TAREIER L
HWikEmL, BicEvEOREE o, Fieics
SR~FBRONGEE R D D, BEE4~8om, K2~
4em @, FMEIEREP - BEEL, LU LD
Vb B, BB T <, HEERD? -6
HELHITHD, BROLBVRD Y, RiZeeH
{, DD TRICE Y, AEEER D B EOBGLR
LHEEEND,

3) JbEEEI (northern Korean Cang-zhu) BT
T cIbREE R e ah B AT, R A E il
L, L EEHET MR ~EREEET 5, &S
4~8cm, &l~2cnT, JEFFEPBO2NT
FEoF, MiaREREP L5, B3, W
P et T 5, HITEEEHAET, ZhE
—_ET B L E, BEPSOAOMBRERD D, KR
DERCHED Y, FIELLE,

4) dJktEift (northern Korean Bai-zhu) HR(HT
WAL R Il e FRE N B AR T, (SIFERIE ~ BRI
OREHT, MIIEREEEL, a7 FER
TehDThBH, ES4~5cm, &1~ 3emCEZME
<, MEmREAGT, ThiElr—fiT+aLE,
BEP SBOMEERD D, HROZBCRD Y,
TREZ 2TV,

5) #EA (Japanese Bai-zhu) FBRWHILFED
FoEst L ey 243K, RHRNCE i LicksERR o
M, L&CHET 5, BS 5 ~10cm, £ 1.5



~2.5emD KGRI T, WD - D 2V 7 K&,
ERROEFRD B, B3 L, B gl
ThbH, MEUERHEAAT, Zhir—UlT5 L
&, BREP >AOMREED 5, HBROZBVRD
D, BRIEeRTE, BICHES T T B v m R L M oo 55
AR X USRI TR S hic At 7 T D4R
HrYEM LAY vz,

R ORE L & b ICERERICIEAI L TR LY, 30
~60FBITITR B L D, ZLTIORIEERERS
BEODICERICRAT 2 5413 BB o IR £ 1
MURF TR b i,

Table {. Colour reaction of Vanillin-HCI
to the ethanolic extract.

. " 1 ti
o Nz BERES W lower layer | 10" after shake
MBI L7380.5g =4 2 — v 5ml & liz, s sample
FC2AMRREL, BB Licobs Lk 2ml % chinese Cang-zhu | pale red —
RBREIC LY, A=) R (JPUD 0.5ml% " Bai-zhu red : red
HEELONL, TRORBECDEAEBE LILOL, northern Korean red red
RYRETHEL, 105%026 285 Lk, Cang-zhu
Sax Table 1IR3 1014 &30 RIRE 776 & /7 Bai-zhu red red
ET250, VBT TIOSBIEPER RO A3 Japanese Bai-zhu red red '
Thole, —MRICZOEEIIREVIRED LD,
S Tabie 2. Colour and Rf value of spots by Vanillin-HCI reagent.
sample No. benzene chloroform
1 }%(d) #(d)
0.15 + 0.53
2 purple. purple.
3
4
(p) (p)
° - Ca) fied sy (G0
6 0.1 red. purple. red
7 purple () () (2) (P) (p) () (P) (p)
0.16,0.22,0.3, 0.35 0.1, 0.18, 0.2 (P | 565
8 ~———— ~—— 0.58 .
purple purple purple purple
9

Plate : Kieselgel G
¥ colour after heating
(d) : deep, (P): pale.

m B A< Y574 —(TLC)
L %
71—} : Kieselgel G (Merck), Wakogel B-5
UA. (100X200X0. 275mm) 110°-1 FEFEwME
BRI : RV ¥y, Zmukiva
LHBE, 10cem/EER
B W EERRIME (254mp)
A=Y MEEREYE (JP WD
10% FiR— gk
2. FEEEORY
1) MBIL7eRE 2 glz=y )~ 5ml 2%, 5
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SHKBHCRE L, mHR5E LIk AR
T 5,

2) BB LAERSHE L O LENE S L
v CIEREIZ 205 FR L CRUBHATR L T2,
3. B LM

B 15wl TORMESL—MeARy b L,
M ORETREALEZDS, Fv—ERILL, 2K
v MERIT S,

REBIT Fig 1~5 1, ARy bofix Table 2.
WWRTEY Chb, Fig 3L Table > sample
No. &R T,



No. sample
1. chinese Cang-zhu
2. essential oil of chinese Cang-zhu @ o 88 Soo o
3. chinese Bai-zhu
4. northern Korean Cang-zhu .
5. 7" " Bai-zhu B o o o
6. Japanese Bai-zhu - <l A a a
7. essential oil of northern Korean Cang-zhu AN 242
8. " of northern Korean Bai-zhu e onn
9. " of japanese Bai-zhu 12 3 4 5 6 7 8 9
Fig 3. Plate : Kieselgel G
Solvent : benzene
Colour reagent : 10% H2S0,.
o D D D
e o o @ oS8 oo
S e e oo oo o o o
n = = a < 0 o oo o oo
Q A D A Mo A A
1 2 3 4 5 6 7 8 9 L
Fig 1. plate : Kieselgel G D e 8§29
Solvent ; benzene o o O
Colour reagent : vanillin-HCI s s 4 35 6 7 & 9
Fig 4. Plate : Kieselgel G
Solvent ;. chloroform
Colour reagent : 10% H;SO,
> DB B D > @
=R -] ()
= A o o0 O o o
CBocoocooooo
OO OO o OO
2 @ @
o o o (@) .
S 2 2 & @ @ @ @.@Q @ D
e e e o o o o o
1 2 3 4 5 6 1 8 9 2 2 2
oo o ¢ 6 @
Fig 2. Plate : Kieselgel G @
Solvent . chloroform
Colour reagent . Vanillin-HCI T 2 3 1 5 6 7 8 o
. . Fig 5. Plate : WakogelB-5 UA
NV AZR7A% 757 41— (GLC) Solvent : chloroform
Bl BRI U CORE Lok & KSR Detection : CDultraviolet rays,
" . @ Vanillin-HCI
THIA Lz b~F 3 L G0 EREICAHR L, 3k ' :
WeE LT, ROFMTHFAZ v 57 4 ~%1Th Carrier gas . He 35 ml/min, 2.3 kg/cm?
5, Injection Temp. : 200°
Appar. : Yanaco G 8 Oven Temp : 180°
Column : Silicone DC 550, 25% Shimalite, TCD pipe Temp : 230°
60~80 mesh, 4 mm, L1.5m, su< b5 nx Figb~9 KHFRTEY THS,
stainles column ) [E H A RBIAR R D 72 M 2 S I D » 72,
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1 2 3 4 5 6 7 & 9 10 11 12 13 1 2 3 4 5 6 7 8 0 1011 12 13 1t
Fig 6. Gas-liquid chromatogram of Fig 8. Gas-blquid chromatogram of ess-
essential oil of chinese Cang-zhu ential oil of northern Korean Bai-zhu

L

1 2 3 45 6 7 8 6 1011 1213

Fig 7. Gas-liquid chromatogram of 1 2 8 & 5 6 7 & 6 10 11 12 13
essential oil of mnorthern Fig 9. Gas-liquid chromatogram of ess-
Korean Cang-zhu ential oil of japanese Bai-zhu
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R L EE

TLC Fv—1tigi=y v - HEBREEZ A v—F
B L&, PEAM, g, Eaksivons
DOFEME R R RE AR v b (atractylone) %
b, JbfERol, Al FAEE ThICEGAD A
Ay b (EHTRSZFORAEy M) 285, &b
ZOF v~ N ENET S L X PEEITB I ORI
BTHEREOEBARy v ERDB, ZOARy b
P EE R OB ST SHTH T B Ak T MR
TRELZARy bER— RfHEERTZERLD,
Wb 3 atractylol (B-eudesmol & hinesol D4
FEY) LRSS h S,

10%HileE A7 v— UIELT 5 L & b 5d AR
v MEA= Y v - EHBEEOBA L I1E L A YR~ RS
ATH B, PEEILS X CE ORI atractylone
AR v b LIFERMEBICBRADO AR v P ERYD

Wakogel B-5 UA o7 L — }u@{&ﬁgﬁmﬁ (254
mp) & BT & & PEFOLS L O E E £ oy
DL T B ARy FRRD BN, EBEKELER
BMICEB ARy MEA=Y v - ERRIEIC XD AR v
b L ERBIRTH D,

BL@TLcF%m6$I%fB;U¢@Eﬁm%
NENAO IR LB BFTRETD B,

Kieselgel G (Merck) » Wakogel B-5 UA k@
Higtx, St F— VBT, b s
PN TO 20, A TREEOEER Lol
Mol :

BEEEE LTORUEr L 7 nrkr AORIEET
1, atractylone TS 5 M TIEA < F—ThBR,
m@x+/lh;07v~h@ﬂﬁhkv<&uu+
WVARBIL TS,

JefEFol, LA 2 OB & ) — VB
WA=V v EBCHECH Y, TLC T&{[F—0

2Ky N ERDI, B, THE RO BT
GLC F—Z2WlaT 2L &, £looRNEF
RV TEHDOERBD LB, (REEE b R—
AR E B X BB, ~
EREYY DI oREFEY L LT, Sk
LT AT T A japonica L ALVEHICHERR L T
ST BFrwod T A lancea var. simplicifo-
lia ®2EEREL BN, LELEOW - - EH
Mt A. japonica B ER L T2 oT, AR E
BT 5L DFIER LIARED 2 v 7 RV TR L
7eb O, LRI R F O LD
DEHET B,

Eil &

WY D, RS, (NIREE I o 7o MR ARE
WLEE, EEOEER X UMIIE &K - 728 LS8t
PIERERR, HERETME & S5 SRR AE
B, MRS B X USRS R L £ T,

2 & X B
1) FREECRER, SHE= [ ARIRSHERS, 15, 239
(1961)

2) P#EI : 145, 311

3) FEHEE 429, 434

4) EIBEIES : EEWE, 29, 134

5) EIGECRER, HEREME | AEFEHERR, 15, 246
(1961) , ‘

6) HEMIEME | PR RS, 17 .

7) EREECKER . AFESEMERE, 15, 255 (1961)

8) HAFRFFEIM (AEEHEF) © 189, 240

9) T)PE— | BRI AEAIE TR, 20, 223
(1969)
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STUDIES ON FEVER-PRODUCING SUBSTANCES (III)

Pyrogenicity and physical chemical experiments on disposable

transfusion assemblies

Akio SHIMOHIRA, Masayoshi KAZAMA and Shigeru MATSUMOTO

(Department of Pharmaco-chemistry, Tokyo Metropolitan Research
Laboratory of Public Health)

(received August 31, 1971)
summary

Disposable medical supplies made of plastic, such as syringes, transfusion assem-
blies, infusion assemblies, catheters, artificial lung, heart and kidney, surgical knives
and ligatures, have come to be widely used in medical treatments. These disposable
products dispense with much labor and give no care of contamination because they
are ready-sterilized. Such useful medical supplies, being in great demand, have been
regulated in Official Standard by Ministry of Health and Welfare of Japan since
1970. Our laboratory investigation on disposable medical supplies has been carried
out previous to 1970 and it was found in the recent investigation that several samples
of disposable transfusion and infusion assemblies were positive of pyrogens. Pyrogenic
substances, as described in the previous report, are derived from microorganisms or
chemical substances. And it has been known for long that natural rubber also has
pyrogenicity. Disposable transfusion and infusion assemblies examined in this study
were connected with rubber tubes about 2 inches long. In this study, such tests as
pyrogen test, pH value, reducing substances, TBP reaction(explained later), and UV
absorption spectra were applied to the water-soluble extractives of the rubber tubes
disconnected from the assemblies.

The experiment results were as follows;

1) 2 samples of transfusion assemblies and 9 of infusion assemblies were Pyrogen
Positive and the average rise of temperature + S. E. was 0,860.15°C.

2) After disassemblling each of pyrogenic assemblies into five parts i.e. a needle,

a filter, a dropping cylinder, a joint tube and a rubber tube, each part was immersed

* BRRERSLATARTIERT  EIRAES
o RRERSLRTAERIERT MR SHTE
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into pyrogen-free physical saline solution at 37-40 °C for 30 min. As a result of
pyrogen test on each of extractives, only an extractive of the rubber tube showed
remarkable temperature rise, 1,13+0,14°C, but other extractives had no response.

3) After disconnecting the rubber tubes from 15 samples of disposable transfusion
and infusion assemblies, 1.5 gm of each rubber tube was immersed into 150 ml of
distilled water and boiled for 30 min. Then 15 extractives of the rubber tuber were
measured in terms of the pH value. As a result, each of them passed the Standard
specified by Ministry of Health and Welfare of Japan, that is, difference of pH value
between the sample and the blank was less than 2,0, Secondly, as a result of the
reducing substances test of the rubber tube with Kalium Permanganate in accordance
with the Requirement of the rubber tube on Disposable transfusion and infusion
assemlies Notification of Ministry of Health and Wlfare of Japan, each extractive
of the rubber tubes conformed to the requirement with showing below 2.0 ml. In
the next place, TBP reaction test (detection on protein with Tetrabromo-phenolph-
thaleinethylester Kalium Salt) was carried out, and the extractives were positive or
false positive and nothing was negative. However, it was found by the measurement
of UV absorption spectra and thin layer chromatography that most of water-soluble
extractives of rubber tubes contained 2-Mercaptobenzothiazole (MB) or 2-Methyl-
thiobenzothiazole (MTB).

In conclusion, pyrogenicity of transfusion and infusion assemblies are due to the
rubber tube, but pyrogenicity on watersoluble extractives of pyrogenic rubber tubes
has no relation with reducing substances, TBP reaction, MB and MTB in this expe-
riment. It is considered, however, that MB or MTB may be poured into blood through
The-
refore, we ought to control the quality of the rubber tubes connected transfusion and

the disposable transfusion and infusion assemblies on the medical treatments.

infusion assemblies.

1. &

ERAEDOY LTZOEEELREHTES bHWY
BF 4 AR—YFIVEIRBRITE, ELEREh3 L5
iz Y, ZOFREDME < EREREE, TR
vy M, KEHT—T N, NDUIE, ANTER Y
OER, HE%, A ABERZIRKEATHS, ThbD
WERRBEEATH 50 b AFEREHNTELOBEE
Bk L T2 BPROLER W OT, KA, EMER
AP bBHSRETET 2OBRERENL T3,
TOXHREFRICIY IO REERER TS
W, FREROHLE AT R TsE DIGEAE SR
I HlEShTw5, 45 532U b RERER
BT - TV B, REFEBWEWE RSN & HE &
N3 LORMEILE Yy MBI UIIEY v Mo bR,
FEE IR OMED OfFE THATz X 9 I

i

Wz sk T 5 b O LLFHWE L i RBIEh, HL»
bIABICOEBMERDB L b Tw5iD, ki
Pyrogen Positive D+ v MERWFI L T AERE
FLTBY, EFo3enb0TrERELY, £O
IKBHEIC 2\ C Pyrogen Test pH fEIE, B W
VIERH VU nETEERE, TBP R (B
I ONESIRIUE 24T » 7o, BTomies
T D THET B,

2. EBRMHHE

BiE WREBEHOT + AR—F IV v b, i
oy FRBIOERMLE Y b

SRERENM U FE, B KE 1.8~2.0 kg &R
7 ~10B0 5, B X UUkE S 2 CHRE LIBEH
e IE#EAE 39.0£0.3°CRRTOOEREL, HH
{E R & VAR EIE L, IRISRIRAIEE 5
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ERKE T = CEMNTIERE 24+0.5°C, RES5~65%IC
o To

BHEE 28R -3 2y — (RSB Ep-
67071, JREGEIL T D (EIR AN L R RN X D iR
ELT
HIRB/EE HWERE, 7522, E—p—%34H
F Rz 250 °C "¢ 30 Z5fJNEL LT Pyrogen free &L
77o
EEE TCBEIRE A, B LTHY Bk
1% Pyrogen free MFIRE/KEMHH L,

(ER1 & LUHR)

F 4 AR—F TN b, Ry PBXOER
ity P OWTEAREROELEC D &SV THH
PR B 4T 75 » B, Table 1 IRk LizX 51
i v b 24, Wi v b9 BB R G &
MRS, Bty MITRTEETH - 7o, FELWE
PPERE 2R S iR v b i XS IR RO
¥E + S.E. 12 0.86 = 0.15°C T Fig1 &t R/RLk X
IR 2 i U — 7 BB BT,

Table 1. Pyrogenicity on three
kinds of Assemblies

Kind of Temp. Rise°C
Assembly|Pyrogenicity Numbers |————————
Y Min. | Max.
Trans- + 2 0.65| 1.55
fusion _ 3 .00 | o.as
+ 9 0.75 | 1.60
Infusion
- 23 0.05 0.20
+ 0 0.05| 0.30
Suction
- 7 0.10 0.25
T
1.0 #0.86%0. 15
0.5
o= i ememmnTITIII
6 1 & 3 Hr

“%"” shows Max Temperature C (MEANZ S.E.n=10)
——————— shows Control

Fig 1. Rectal Temperature Changes on
Pyrogeniec Transfusion Assemblies

(R 2&IUVHER)

HE 1T X 5 TRBUEWE G & HE S il v
vy hEeF—Dwuy FOb0EHICHEREL, SEH,
BB, EE, ERE R LU LEEO 5 DR Sy
Wi L, FEh Pyrogen free OAMAIEIR 300

ml 2L, 37~40°C T 30 LR Liens, D
R EMRIEL LT Pyrogen Test 1575 570, 20
MR Table 2. IR L7z X 9 ic = AEEROBR LK D 2
ISEBMED D b, FeRfRE LR 1.85°CER Lic,
Z OB OESERE BH+S.E. 13 1.13+0.14°C T Fig
2R LT X 9 I s 2 i ©— 7 BH b,
Table 2. Pyrogenicity on five parts
disassembled pyrogenic assemblies

Part *Number/ |Max.temp.| Pyrogeni-

300ml rise °C city
Needle 30 0.10 -
Filter 10 0.05 -

Dropping

cylinder 10 0.15 -
Joint tube 10 0.20 -
Rubber tube 2 1.85 +
Control — 0.10 -

*The number immersed into 300ml of pyro-
geniree saline solution

c
*1.13:£0.14

w0 i 2 3. Hr
# "shows Max. Temperature C (MeantS.E.)
——————— shows Control

Fig 2. Rectal Temperature Changes on
Pyrogenic Rubber Tubes

(ERIBIVER)

KR 1R Lz 2 ZhFE—r v hOliKE v b
D= NEHEFT L Sample A~0 0 15 FIEE HE
Lz, 2LTEND 15D T LEHWE T Fh 1.5¢
& & Y2 mmiTBRY) D i HIE) L150ml o7k iz 30
SEER LcobERICERE L, T2FE L VRE,
KEMZ TER 150ml & LIRIEE Lic, WIZE DR
R15FE Iz > C pH {ERIE, Pyrogen Test, i~ H
VR VU NBITTHERE, TBP IRk X ORI
WRE R 1775 » 720 Tihebb pH EREE T 7 2
BIRIC X B HIHIC LIS Ti » e fE ik, BEiheoz
TR 2.0 AT CEASETRIC L AEMICEE L
T\w5B, ¥7z Pyrogen Test OfEFRIZSample A~H
BIUMO 9 3 ik TER 11 X 5 EAERE RO
HECRBMMEMERRTR A & 7n - Teififf & —F L,
FOFEYAE LA +S. E. 43 Sample H 8% 5 & %
ECHE, 1.0220.22% 7R Lic, Wil VY Y
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Table 3. Pyrogen Test and Chemical Determination on the Extracts of the Rubber Tubes

Pyrogen Test Chemical Reaction & UV Absorption
Sample| pH
Temp. Rise °C+S.E. | Result Redc. Subs. TBP ‘ MTB 1 MB l (TLC)
A | s 0.80 + 0.15 + 0.95 |+ ~ | MTB
B 6.00 0.68 =+ 0.06 + 0.70 + — — —_—
C 6.02 0.70 + 0.04 -+ 0.70 + — + MB
D 6.00 0.77 + 0.10 + 0.90 + + - MTB
E 5.78 0.71 & 0.08 + 0.50 + - - —
¥ 5.93 0.63 £ 0.11 + 0.50 + — + MB
G 5.77 0.75 = 0.02 + 1.10 + - + MB
H 5.73 1.02 &+ 0.22 + 1.05 + + — MTB
1 5.83 0.13 =+ 0.05 — 1.05 + - + MB
J 6.03 0.13 + 0.03 — 1.75 + + - MTB
K 5.74 0.20 *+ 0.07 - 1.20 + + et MTB
L 6.02 0.18 = 0.03 - 0.75 s + - MTB
M 5.81 0.83 £ 0.06 + 1.55 + + — MTB
N 5.86 0.08 £ 0.03 - 0.90 + - + MB
O 5.83 0.17 = 0.07 — 1.00 + - - —
blank 5.24 0.15 £ 0.02 — — - — -

7 BETLHMERRE T - Tco Thb b, RIS
Z 10ml FoZhFhplo=A7 5 22ick v, 0.01
Nilg< v H o BH Y v A 20ml B X OFFRRER 1. 0ml
Nz, 3SHOMEBL, B8, hicavkrVua
0.1g BT 7RSSR, 0.01N 47
BB b YU A THE Lic, control i3RI H
Wic/k 10ml iz DWW TRHBEICIRIE Uiz, T OfEE, @
<V HUEEL Y U MEOHEEENL control & DOZERE
BEBD Lo Sample J @ 1.75ml T, WIFh L ELERE
RO DL 2.0ml LTFTAKLTN3, RIC
Tetrabromophenolphthalein
Salt (TBP) ik X 2BANIG&ITR o7z, Thb bk
W15 % FhEh 9.5ml Fo8 2 ENBORRE
{2k 0.5% TBP & (7)v=— 3K 0.1ml ¢
SFEMz, LBV EFLOL, 0.2 N-FHRRIK 0.4
ml Zi1z TV ¥ TERIC 15 SEME LIcObH
57 IS KRIEES EPS-3 T % v CikE 595mu o
BT AWRERE Lic, 2O, BORBRER 1ml
729 1lug ® Albumine Bovine Crystal No 1359

ethylester Kalium

ABSORBANCE
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EEATHIE 9.5 ml & & v FRBRICIRE LBOBEE
i L control & L7z, LT, &L control @
595 mpu TR AWREE IR L, RIKOFPKTH
iE TBP JR+& L, AR ThiuE+, Rl
ERVIERE— L L, TORE, —i7z L +0Rik
8, +OWRIKTHETH -7, HBITIRIFLGHEIZ D\
C B S2 B EIERER & v SRS IR & JIRE L7z,

340

240 260 280
WAVELENGTH, mp

curve of -

20 300

- shows UV Absorpli

Fig 3-a. Ultravielet absorption spectra
of the extractives of the rubber tube

360



0.9

o

.5

ABSORBANCE

0 220 240 260 280 300 320 340 360
WAVELENGTH, mu
* — shows UV Ab i of 2 i
Fig 3b. Ultraviolet absorption spectra
of the extractives of the rubber tube

Z0FER, Fig 3a $5 L 8 Fig 3b itk Liz & 9 0 &k
75 2-Methylthiobenzothiazole (MTB) 5 X U2-
Mercaptobenzo-thiazole (MB) L [E#ED 227 kv
BE b, LEER 3 OfERE F L Table3 iz
RLT,

(=8 4 & L URR]

il v ML O v Ml bhs S AER
FIRT LARERS LR TRY, Zhb T sF o
EOBMNZ b MfE#E#RNIc i, Diphenylguani.
dine, Di-0-tolylguanidine, Zinc diethyldithio car
bamate, Dibenzothiazyl disulfide, Tetramethyl
thiuram disulfide, Tetramethyl thiourea, 2-merc
apto benzothiazole % EXRH Y, ZhboWEic>
WY s B RS X USRI 2 2 7
NVERIE Uiz, Thbbohb 7 OMMTEHER % h
ZNH) 50mg & & Yk 100ml #HE T 5RE <&
WieDt, Fildd 50k Xy NCRESE L VR
72, JRIT2\WT pyrogen test 33X UMESMERITIN 2~
7 WVERE LI, £OfEER, th b 7HOROIE
PEE T TRIET, BN D A7 M VidFig. 4

0.9+

D Diphenylguanidine
DT Di-o-tolylguanidine

rz Zine diethyldithio carbamate
MBTS Dibenzothizzyl disulfide

T Tetramethyl thiuram disullide
K Tetramethylthiourex

M 2Meraaptobenzothinzole

M 2Methylthiobenzothiazole

e
@
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WAVELENGTI s

Fig 4. Ultraviolet abscrption spectra
of Accelerators

Wik Lic, TORICRITS M/ i3 28 3 Tffbhic
Fig. 3-a @ 2-methylthiobenzothiazole FHUYR L
72 DT, UL ER3ICBITAM LT TN
Wie

(REES & LUHER)

SETOERTREL LTRLEEE v O AE
Wiz oW TH s 5 72y, TAMOBREY T —F 0 ()
AR DREIRIC DT, FZER 3 LRIk R & 477z
sl Thbb FEhF—7 020 LER 3 &R
BIKREE 2L D Zhgk Sample U L L, = 2805ED
BB kB L C X < v 5L B N-phenyl f-nap-
hthylamine (phe) 33 J U8 aldol-a-naphthylamine
(Ald) #%EBr4 LRERITKE 5 D ERTIEETHRL
fzo EFTIND 3 FEOKEFEIZ DT pyrogen test
EITI o7 ZORERCTN O EMERA LN, &S
IR A3 Sample U ¢ 1.45, phe T 1.70, Ald
T 1.90°C &R L, R EFOC— 73 HHEE 1~ 2
BRTH » 7o EIZZN B 3 FBOKRIEIC >V T LS
PRI 21775 - JofE Rk Fig. 5 WRLEAR7 |+
AREBNT,

U:  Sample U

Phe: N-Phenyl-g-naphthylamine
Ald: Aldol-«C-naphthylamine

0

220 240

260 280 300
WAVELENGTH, ma

Fig 5.- UV absorption spectra of the
extractives of Sample U

iz Sample U, Phe, Sample U izphe %
mL7zd o, Ald, Di-o-tolyl guanidine (DT),
BR 8 Tl » oL A% @ Sample J, M, N ¥ L ("85
TRIFHEE L 2% X, Y DLEI0RIC o v TR
I NS TT 4=k ole, ThRDE, LiR10/
o, phe, Ald, DT ZZn ¥4 100mg % 10mlo
AP TN, Mo AETER 3 I BKE
ROFAH L W CHETHRE L7 0B FICHUEREL
)Y B e LRI E Lic, WRIZZNBI0EORIET
Zh 204l 27 v — h(Wakogel B5-UA, 200X 100X
0.25mm) ARy b LEIRT, Z7uakih v
£ (100 9) OWMEEFVT, B S 18em % TR
Lice WIZ 7" v — FERIRTIER LG, I
254mp EFRELTCARy FEBEMEE L, TOF
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B Fig6. 27 1Lk 91z Sample M, N, X BX O}
DT o2xRy MIFERIC & FEY, HORARy b
Rf ffiX Sample J 1% 0.41, Y % 0.28, Ald 30.55,
Sample U % 0.65 G, Phe 508 U iz Phe %M
L7zb Dix 0.65, 0.60 BXL U 0.09 D bz,

Solvent—Chloraform: Benzene (10.9)
Wakogel B5 UA 0.25mm

oo
0.6 =4

05 ©

[ e a2 |

JNM XY U Phe UtPhe Ald DT

Fig 6. TLC of the extractives of the
rubber tubes

3. EBEBERLUCIEE

5 AR~ TNV, YR X ORI v D3
MR ESERT Table 1. A b3 X oic, flt
v BV E y FORCEEFARALLTRY,
FTAEEFER LTIV Y v MEREER L,
Zhick v S AEOREBMICER LER 2 BT 58t
R BB, R, BB X0 AFOREE
WA OREE, I AEMORBELIIL P L,
7535 = BAF LIS OISR & LT E = — i
CHYH], ZEAIREEFACTBshTRY, T
KDL W7 ZENREATNT, BEFEEREE v 7
VETHY, I FIVABRREERRELD B,
“h b AR L CEEREME R B 2, WiED B
ViRIEPIcEHShsBzhizd Y, BEERETS
B b OWE B ORI v, ST, EHR3 T
Tz 15TED = A E DKIBIED pH fE, BILIEY
EREE X OV TBP ik Table 3 lipahizk Hic

BB L ORI R A bR 572, LB LMBHB
L OMT BAESRRIL A2 7 M TH L MRS
nTv5d, ZRIEOWTRT « AR—F I NVERE D
75 Y (R OKBES & ERIIRIL A~ 7 b
VMBI X » T, MTBERBLEZRE VDY, 7
TV e —DONMO T NBIZERHD L LTS,
%7z MB Otz 23 Leon Lachman & ®#f
FEO LB LT ARKBIROU VI AR bV,
Fig.3-b 027 bWV EBRITE Y F7 S — VRO
RIS LTRIBLTw 5, BV O A /s b
TETARPOMBERL, % o FHk2RELTY
%o KR4 OB 7 OSBRI A L7 b v
BRI, T2EKBIRSET ZND =BT 5D
DIEMBEZRC TR L, FEL o7, LHL
BIMRLEBEIT—F N (F0) OKBIE BT R
D% phe BEBRS5IC Y - THRIHELTWS,

P, ARIOERTRET + 2 R—¥F 7 VERILRTE &
v PORBMT T AERICH B L BB, (L
REEMEIREE NP 57 LLMBE X UM
TBRHL KBS, ¥ EITF—FHO S
A BIEER S I AL R B E Phe R iR S h T
By, HEARCEAShBERAEL LT, HED
REMOMENRERSNERETHD, EHELITVE
DSEERM S L OBEMY ORI EED T 5,
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HYGIENIC CHEMICAL STUDIES ON HARMFUL ELEMENTS (II)

Selenium content of foods, soil and water

Sukezi SUZUKI, Seitaro KOIZUMI, Hirofumi HARADA,
Koichi ITO and Tetsuya TOTANI

(Department of Microanalysis, Tokyo Metropolitan Research Laboratory of
Public Health)
Summary

The selenium content of 106 samples of foods, 23 samples of soil and 37 samples
of water was determined fluorometrically by using 2, 3-diaminonaphthalene with the
purpose of obtaining data on the distribution of selenium in these materials.

The results obtained are summaried as follow :

1) The selenium content of 30 samples of fishes and shellfishes ranged from 0.05
to 3.64 ppm of selenium. Half-dried strip of shipjack contained 3.64 ppm of selen-

ium, which was the largest value in examined foods. Dried strips of shipjack con-
tained from 1.46 to 2.9 ppm, dried sardine from 1.15 to 2.1 ppm of selenium. It
was noted that canned fishes, viz., shipjack, bluefin tuna and sardine, contained from
0.78 to 1.36 ppm of selenium.

2) The selenium content of 12 samples of meats ranged from 0.01 to 0.5 ppm of
selenium, 5 samples of eggs from 0.12 to 0.26 ppm, 13 samples of cereal from 0.02
to 0.87 ppm. 59 samples of other foods, which was make up of seaweeds, vegitables,
milk and fruits, contained less than 0.1ppm of selenium. No values exceeding the
5 ppm of chronic toxicity level of selenium were found in examined foods.

3) The selenium content of 2 samples of field soil, 10 samples of river bed sludge
and 11 samples of sea bed sludge ranged from 0.02 to 0.21 ppm of selenium.

4) The selenium content of 3 samples of well water, 23 samples of river water
and 11 samples of industrial waste water ranged from 0.02 to 0.91 ppb of selenium
and was not exceeded the 10 ppb limit of drinking water standards set by the US
Public Health Service.

1 = DAFBEFET Bc0ic, SEITTVIESIEERE
’ = X - T LV OMERITE » 7z, Ak C. A. Par-
HiER CR4E#H, Vol2l, p93) KOEHSSX 1L Yv ker? 3 B ik J. H. Watkinson® |2 & » THET S h

et g i 72 FEET, v~ prR¥E LT 2, 3-diaminonaph-
" IRHSLBEIEDT BEATH thalene /vy, FH Y@V 7 ua~FF o TH
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HULicos, el IET5Hkcbs, HiEk
IRV TR Lz O-phenylenediamine % v %48
IR R He = TR RREE 2349 100 5 2L BB <,
o CTHEEORE R OME ¥ v v OlEkE LT
Bo —J7, BB EWSIKLT 2 HET v v OF
PRI 528, J.H. Watkinson 52377 - 72l
FIRAGIEIZ X B &, THERR X UN70% SR & v T
AL LI, WEiRERR< B CIBBMHEE 1T - T
b, WERBOFEC X - TRVCEMbREBICD 50T
Mt v rBicB TSIt ViR e UTRE LIESR
Lz Z EDRBEDBNTV D, HIERIEBWTIRZED
AR R T D 0P, BL T2 v ey
= TIKRHUCHRE U 7 05 B AR & Fh v CRIL 2477
7L ENB DV EMEL TBIC X 5T, Sl v ORIE
W L7a O BRI X5 L, 1 e fREOR
BERAL TS v oo W E B RECH o 17
W, J. H. Watkinson & O RIGECHE - T, T
g, WERERE AR L, RBATR O % i
BIFBLICITI O 2 L ST E T, T ORSRIBE IS
WTHEFORFE b, dbeTaALN, TEBk
VPO vy BERIELLEDT, ORI OWT
WET B,

2. EROI

1. 2, 3-diaminonaphthalene [CkBELLOFE
&

—1 RE v RN @B vy CRIDZE
i K.K.) 100mg (2 &070% HEHERS & ik s
Wz TE» LAKE ECHB Y RE LoD, Bk
1ml 2z, &&lcAKEMLZ TL100ml it 5,
1ml &L (V) 0.14g 13 0.1N HER TR
LT3,

0.1% 2, 3-diaminonaphthalene ¥4§fF ; ZA<3{3E
CHEFALAL K. K) 50mg 2 0. 1N 2 50ml %1
%, BEFIZ T 50 °C, 20 B L, %%, v 7
B F Y 10 ml T2 FYeRE LAKEE BT 5,
SFIKIBE AT HET B, T LIEHTHIC
RFT 5,

0.1 M EDTA %% ; EDTA-2Na - 2 H,0
37.2g &AKIZEH LT 1000m! 1235,

Amberlite IR-120 A. G. (H*#I); IR-120 A.
G. CkElr—A « 7V K« ~n—2%) % IN kg
B Y T AR IO IN ERTHRAE Licos, K
WL TH e LTRET 5,

T OMBER U7e 3R T R UBIRE T H b,
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1—2 8 JvleoaiEst ;s ArflEaii, M
PF-2A %l
pH #2—# ; Bechman Expandomatic pH #
4
1—3 BEOERKE 7T F—n7 7 Axi2H
BE1 g% & 0 AEER 10 ml 0 T 4 IFRLL s R
BLnb, 165555 VL, & 5HIi1043 B ik
R TIET 5, b LD b, 70%@IEsENE 5 ml
EMACEHUIMEL, WIERRO HERRED IS E
TREMEL, & HICIHEMET 5, Kifob, /K 1ml
EMNEZ CEERERO AESRD bE E T H O RE
L, 1~240hdE>250%, Sbic/k 1ml &0
Z TR BET Bom DB, 10%EME 1 ml 0%
TP & 9 AKIBPTI0AME L L v o E T+ v R
CBTT %, 2B bN e RERE T 5,
{—4 9,3-diaminonaphthalene 3% (DAN &%)
HBAE(E LY 0~0.3 ug EHD X 5 ICRMT %)
% 100ml D —~H—ic & ¥, 0.1M EDTA 2 ml&
A FEBB L OF T e =T KEMCTPH I~1.51C
FREL, 0.1 N¥ERE A CR&EN0mlicts,
XL —h — %Rt TRRBWAREBEH T 50°C iKfrd
T, 0.1% 2,3-diaminonaphthalene %% 5 ml
205 KB T 5, Wk, 100ml 05K —~ Mz
BL, Yre~x P EERC10mlizRE 548
(240[E1/ 1 55D EAVCSHREIRE S L, BB
vyu~xY UBESRT S, o8y e~k
JBeBAT LIORRIORIEL R < BAYT 0. INHEFE25ml
BT, I5REIRL Y RS ETE Y, &b
TOWER VPR LEDL, Y ua~FY V@RS
WUEBRARKE A CTAB LTRSS RIS, ke
378mpy, NEIEE 520mp T VIRIREE B ET 5 o
BN v AERERE & o CRIBRICIRME L T TR i
# (Fig 1) »beVvyOEFREERD B, Lk
80+

n
=
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<
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N
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Amount of Selenium, ug
Fig {. Calibration Curve for Selenium




9, 3-diaminonaphthalene ® % v — 34440 & 5
CHMRERT Bic, ARIEEMA T Db OBEERE
FHCTITIR O WERH B, E 12 W IERE ORIEII X
Ty F A TRIE LTI NF Vv A F B YT AK

Bk E 5,
2. DANECKTBIBEES I LEOBRELZLUIIC
LAV

2—1 BEAFLOBRE —fKicgiPicii Ca?,
Mg RELEENTRY, bk, 2B IO~
RKamzd Pb2t, Cut, Zn?*, Fedt i ¥ OELEMN
PREIZEIEEENTVS, o TINBDOERB A+
VIEDANBIC LB BV UORIERREETS D L L+
HFREZBNBDT, TOHRIT D THRHNETT -
77o

(EBFHE)

B Uy 2 pg Xt UEY 5000 fEEICHE S+ % Ca?t,
Cu?*, Fed+, Fe?+, Hg?*, Mg?+, Phe+, Sni+, Tet,
Zn%**, Noz BL O Noz F A F &2 F i 10
mg SORMUIZOL, Bift 1 —4KARLEDAN
Bt TEEL TV 2EREL, FOEINEY
RKwiz,

Table 1. Effect of Diverse Ions

Amounts Selenium added, 2 ug

Ions
of ion, mg | Found, pg | Recovery, %

Ca?* 10 1.875 93.8
Cu?* 10 1.937 96.9
Fed* 10 1.870 93.1
Fe2t 10 0.300 15.0
Hg?* 10 1.887 94.4
Mg?* 10 1.912 95.6
Pb2t 10 1.950 97.5
Sn#t 10 0.075 3.8
Tett 10 2.060 103.0
Zn%* 10 1.762 88.2
Nos 10 1.900 95.0
Noz 10 0.050 2.5
€]

Table I itRENict v OREINENRLL S &,
B & 2z Fe?t, Sntt B XU Noz DA A+
VDERMEICE LCEEEBIET I LARDL
Nice LxL Noz A F iz 20 TREE & 0K
b+ 35 R ERET 5 B CIRIEREL T
2T B, ZOFE Noz A4 b FIEHCRES
N30T, FMHEECE Sy, Fe?t, Sntt (o

WA AR Xk B BREE R L,
2—2 AFLTHCEIEEAFOBRE vV
PR X » TR S e BRER R ic v Ly
BB UCHEET %, H- THRBHBIEO L 7 Al
L5 LT, He v rBiREESNvds Feit i &
DEAAVIREBESNDZ LD, WL UBRORN
W LB A A idbEansd, 46, REBEEESE L
T Amberlite IR-120 2T, ZTh bk

T%j- Lo

(E=BAHR)

Ly 2pg 126 L Fe?t X Sntt 10mg %
Mzlent, FKBILT FY 72553 ERY
T pHI fi#L, »55 U Amberlite IR
-120, 10ml #ANE 2.2 cm OFIFHE LI T &
Hem LA, 1458 3ml oEECHRES®5,
512 0.1N ¥R 10~20ml TH F AHEZEEEL,
WRLEREAE D, ZOWEENFE 1 —4DPDA
NI - THREL TR VR ERL, £oEIER
R,

(8

Fe?r 10mg ZFEE®IFD & v 2 pg OEIY
H392.5% - L, Fe?t ofEET Amberlite IR~
120 DULEIC X » TRERRETHZ LR TE,
LA L Soé* 0BT vy 2pg OEINES 4%
TA LR D BN 5T, T AEERMERIEIC
BYTIE St RBRMEE G T 5720, Sntt 0
I - Tl vV BRAEE VI ICECRLEh
TLEV, R 2,3-diaminonaphthalene &
FU—~bEBRTHZENTE AL -T0b D LHEE
shb, ZEOFHEHNC W TE—IC St pikfF
BEZLNEVOT, 18, EERBIUO~Fuhild
D Fe?t #&PAfEEO L VREHC W T Am.
berlite IR-120 2 X » TALHEE U CRERRTE O %
Tl Z it Lz,

2—3 DANZEICLZRZL OENEOBKRS DA
NEIC & % FEEE T b DEINER Z HRET 5 YT
A B, Kk AZ, v, FRofEEEVY
0.2¢g B 2pg 2FNFNRML, Bl —3 0
FECHE - TRBRERERN Licos, DANGEICHE
STEBELE VU RERL, F0ENEERD -,

Z DFEFE Table2 1R & 5 I ERE T &6
W EHED LN TE, - TDANEIALDS
VIR OMED € Vv ERIET BB E LT
Hrasz B cEsbL, ShictEREoEESF
Bl TOREHC o TY, BB E BRI LizD
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Table 2. Recovery of Selenium Added
to Various Materials

Weight, Selenium Rec. of

Material - added
g Present,| Added, | Found, Se, %

Jad3 H“g Hg

2.
O.
0.

.880; 93.8
.199] 99.3
.196; 96.5

NN O
OO~

0.183 .050| 93.
.075|  94.
.350| 83.

.357| 87.

Beef, lean

NN OO
OOMNN
O UL Oy >

.050|  94.
.875 85.
341| 85.
.328, 79.

Dog salm- 0.170

on, fresh

—_— e
oo NN
NN OO
OO ~N
O s WO

.000) 98.
.925]  94.
L215) 92.
.203; 86.

0.030
Rice

oonN
NN OO
SO —~N
Ot oo Ut

.900| 94.
.950| 96.
.210] 95,
204| 92.

0.020
Carrot

— i
OO NN
NN OO
OO — —
QO ;W

.920, 94.
.160| 106.
.207)  90.
.215] 94,

Milk, 0.026

fresh

OONN
NN OO
oM~
[S1S N BN

100 0.050

100.
Water 100

100

.040,  99.
L6400 79.
L2320 91.
.225| 87.

OO NN
NMNNOO
OO —N
o U ;g

%, Amberlite IR-120 O - L 2HALIT X » T
EAFURBEL, DANKBE TRV RRIETSZ L
NTEDHDOLEZOND, DEEEABFOR L
v DORIEEFTE - Thic,o
3. &%, tELIUKFORLDOHE

3—1 BF LA b IR, ANEHL2
FEOMA(A, WTFHE 2 78 5 Wik, BUH 3 M3k, IREH
2% 5 Wfl, REL (4B 1R, B3RSO,
3 2 Fl 5 MK OFF 106 ix{E 572 Y, FEF4645124
7 6 BF464E 3 A % TORMIC BIRHEIIC BV TIEA L
TR AR Ch B, ik m T 2 ik, J)IEE
108fE, ~ F el os28E, % 7kiEaHFKs
B, NZRURIR, PRI O 737 & 1H
F454E10 8 2> & AFN464E 3 B E CoRic Bl LalE &
LTHEL, #RF 166 HRfIz >\ TGS Lic,

3—2 HBAKROASE AaLRABEZzOoEz1gR
0ml P F—N7 a2tk Y, 1—3 DKk
P » TRAFALE T RBISIR &R 5, ABUE

13 100ml % & D KB L TR 10ml & TEHE L0 530
mlOr T — V75223 [AT 1—3 OFEICHE
- TEME LRBRIATR E AT 5, Titkhi s & G
MER) ¥ 100ml o v F—n752aicky, 1
— 3 DFHEE - TERKL LIcDs, TNEYE il
LTHREBERZVEOKTRE TS, AIREBEHEEA
¥, SHIMKLTEESOmlicTd3, 20 10ml %
& 5 T10%3EER 1 ml 2 0% 30 23Rk & 5 ki<
B b, FAKEBRLT RV ABIOHEERE B
TpHI KT 5, >XiC Amberlite IR-120, 10
ml &N 2.2cm OFICFHR L7c b T A4EIC 1457 3
ml OFETE S5 L, 7T uEE0.1N #HEE10~20ml
TEH L, MHIR LS EAE CGRRBIRE 75,
3—3 #ix HIRSEER 1 —4 0D ANKICHRE
> TRV VEEREL, BP0 v EERERIEL
770

3. BEREIUEZ

LV ED D EER EOFRBEORRERER L L
THCLR TV, ¥V UEBRENRREIRD TR
VURRETB LY A Mr T 4 — (White muscle
disease) 27152 LB T3, Fi— T
FEOFER O v EEERY s5ppm PLECETS
LR VVPEEIED EEDRTVADT, FEOH
BHRICEEOE LV ERML T3, Eic=U MY
LAl oEEIC OV TR VIV BEBEIIELLE DA, =
U Y DR 0.22~0.26 ppm,  FLEH OB
5 0.45~1.02ppm D& VR bz, £ZTH
E ORI, IE, B () ZEoRERMLE
LUVBHTTHRH LIE 25, F0fERE Table 3.4T5R
T X9 kcBE, IER X CELOVFRIC L £V uoR
Wb, FHTE L A—I2 0.26~0.5 ppm, FBINIC
% 0.22~0.26 ppm & L DR LV UBRD B
Teo 2O EPLRVIYOEMEREIRETHD LR
b T 5h, FEOFRIC L - Tidh 2BEEES
NEETH L0 LEZLNS,

OFIANMETFOR Vv VRENELILELS, BE
Do E 3.64ppm Dk VIBRHIE R, 778
PORMD 1.46~2.90ppm, HT (WhL) 2251.15
~2.1ppm D&V URRBD BNz, BiehroB, £
A, Wb L, PP VOEEEMDS 0.42~1.36 ppm
D veRnBHENZORER Shiz, Table3. iz
AT Y5, ANFEROvvVEEbogRL D b
BB CERZ R L), 20 23k PIcEET 5
L UVUPRNEIC L s TEEShTc b o L Bxdbh
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Table 3. Selenium Content of Foods
Material | Numberof | Sclenfum pomn | Materiat | Nomberof | Selenium, pom,
Meats Sguid, dried 3 0.47~1.02
Porks, lean 3 0.11~0.22 Dogsalmon, fresh 2 0.13~0.17
Porks, liver 3 0.26~0.50 Common octopus 1 0.09
Chicken, young 2 0.14~0.22 “Chikuwa” fishjelley 2 0.12~0.15
Beef, lean 3 0.01~0.18 “Hampen” fishjelley 2 0.05~0.16
Whale, meat 1 0.13 “Naruto” fishjelley 2 0.11~0.16
Eggs Clam, fresh 2 0.17~0.18
Hen’s egg 0.22~0.26 Arkshell(canned) 1 0.42
Guail’s egg 0.12~0.24 Seaweeds
Milk Tangle 2 0.03~0.04
Cow’s milk, fresh 11 0.02~0.08 Purple laver 3 0.03~0.06
Fishes and Shellfishes Cereals
Shipjack, Rice 6 0.02~0.12
half-dried strip 1 3.64 Wheat flour -0.03~0.17
dried strips 5 1.46~2.90 White, dried crumbs 3 0.12~0.87
flake (canned) 1 1.24 Vegetables
Sardine, Cucumber, Carrot,
dried 4 1.15~2.10 weish onion, etec. 25 0.001~0.02
boiled(canned) 1 0.78  |Fruits
Bluefin tuna Lemon, fresh 3 0.003~0.004
flake(canned) 1 1.36 Grape, raisin 2 0.01~0.02
b Table 5. Selenium Content of Water

BRETPOELVVEBEOEVE VWE RS AP o2
2, Wi 0.87ppm, K 0.02~0.12 ppm
DY VIRRY b, FOM, WEHE, W, RE
DOV ERCTILLEET 0.1 ppm LT TH » 7z,

F.J. Tagwerker® {3t v 1 HIEEEN 5 ppm
PhicET s LIEMTRERICES LHREL TS, E
7z Trelease S.F.# L3R Sppm PLEEENT
W5 EANEICEERPELE 25 LWREL TS, &
B LZEE TR A TR TORBICE VU E
BHBHT EWTELN 5ppmE Z 2 5EHEFED b
I 5 Tee P TRNHEL i 3 ppmBiEO LV &
M U7ehs, AR L TEERFEEE 2500k

Table 4. Selenium Content of Soil

. Number |Selenium, ppm

Material of samples|in wet material
Paddy soil 2 0.02~0.13
Riverbed sludge 10 0.02~0.17
Seabed sludge 11 0.03~0.21

Material Number of| Selenium,
samples ppb

Well water 3 0.06~0.16

River water 23 0.02~0.63

Industrial waste water 11 0.02~0.91

EELZ bR,

ROV TRFEEFENEZ L~ Frpor v &
BRE LI L 25, Table 4. R X 5 iciJIER
25 0.02~0.17ppm, ~FribH 0.03~0.21ppm D
LUV ERHEL, ZOFEEREE T 0.07ppm,
Fe T 0.08 ppm & ERHLBNT, RRICHFHETS
oL RBEEZORD,

AEREBHZ 2T Table 5. KFRT L5k L LT
7K & TEHEKI W THast Lieas, ki gms
I, #EEEN, FARN, RN OFSME VERLZ S
DT, 0.02~0.63ppb, ¥ 0.11ppb D+ L 1 A3
B, ETHPEK T 0.02~0.91 ppb, ¥ 0.29
ppb E THHKOFRRRE L 0V EEHE LT

N
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7zo L7221 US Public Health Service 2R L7
KEOAREFKED 10ppb &z 2 RENIFD vz

-7,
4. #& i

1) A%, Tk XUk oME L v ORlEIC 2,3
—diaminonaphthalene % AV i\ Y656t
FHMATAZ LN TE,

2) AL TR, IBE F, AN, W
B, BUH, UFSE, RFEDIH 106 REDOFEHZ
THELZEZA, EEAETATORE TV
VERDDBZEWRTERLR, L0 1 HIERZRE
FES5ppm 22125 b 0D LN 5T,

3) ANFETOL Vv UERMOAR XY b AR
fEx2RL, 72E D H»OoRK 3.6ppm,
1.46~2.9ppm, HT (Wb L) T 1.15~2.1 ppm
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BROMINATION OF PHENOL COMPOUNDS AND GAS
CHROMATOGRAPHY OF THE BROM-DERIVATIVES

Hirofumi HARADA, Teruo KAN, Sukezi SUZUKI,
Kazuko MIZUISHI and Tetsuya TOTANI

(Department of Microanalysis, Tokyo Metropolitan Research Laboratory of
Public Health)

summary

A simple and accurate detection method for testing antiseptics or bactericides which
principally composed of phenol compounds was developed, wherein bromine derivative
of phenol compound made by the bromination of the products were used as the test
specimen. Separation and identification of the component of the phenol compound was
easily made by the use of gas liquid chromatography with electron capture detection.

Followings are advantegious point of this procedure:
1) It is 2,000 times sensitive than that of the ordinary procedure and the accuracy
of the results obtained were proved by their relative retention time comparing with
that of the standard phenol compounds and of their bromine derivatives.
2) It is more simple and time saving procedure than that of the pre-existed proce-
dure in which chlorination of the phenol compound was adopted.
3) It is conceivable that the procedure is ideal for the analysis of cosmetics or
processed foods in which more than 5 or 6 phenol compounds (including perfumes)

had been added simultaneously.
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Table I. Structural Formula of 27

Phenol Compounds

15. p-Hydroxybenzoic HO{ ) COOCa Hs
i Flisaet w5 acid ethyl ester
Vo 16. p-Hydroxybenzoic
. pydroxybenzoi HO 00C3Hy -
2. o-Cresol wo ) e {DcoocsHs
A
S g, pydronyb -
. m-Cresol p-Hydroxybenzoic HO €O0Cs H
3, m-Cresol o () Yoomaole ' Hy
‘ OCHs
4, pCresol p O )Cih 18, Guaiacol oy
0C: Hs
5. p-Chlorophenol 1o Yc1 19, Ethyl venillin 1o (__)CHO
CHs OH
6. p-Chloro-m-cresol no{__ya 20, ¢-Naphthol
Cis oH
7. 4Chloro-m-xylenol w{__ Ha 21, # -Naphthol m
CHs
a oH
8. 2.4.5-Trichlorophenol Ho C:) o 22 oHydroxydiphenyl oo
23. p-Hydroxydipheny! HO
9. 3.5-Dimethylphenol Ho (:) pHydroxydipheny] O
) CHs
HiC,, CHs oH
10, Thymol 1o 24. Resorcinol HO
CHs
COOH o
.- 25. Hexylresorcinol HO () CHa(CHi)s
11. Saticylic acid wo d piife
OH
COOH )
12, o-Cresotic acid HO 26, Orcinol o 5
CHs
CHy
i oH
13, pHydroxybenzoic acid  HO(___)coon 27+ Hydroauinone w (3

14. p-Hydroxybenzoic
oty ester HO (___)coochs
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Table II Melting Point And Elementaly Analysis of Brom-derivatives

Sample Name Melting Point Elementaly Analysis Empirical
Br-Deriv. C% H% Br% Formula
1. Phenol 40.9 92.6 20.48 0.81 72.39 C¢H30Brs -
2. o0-Cresol 30.0 54.3 32.86 2.30 60.91 C;HgOBr»
3. m-Cresol 11.5 81.2 24.46 1.43 69.54 C7Hs0Br;
4. p-Cresol 35.5 55.5 31.35 2.19 60.53 C;H¢OBr,
5. p-Chlorophenol 43.0 90.5 25.28 1.05 55.97 CgH30BrCI
6. p-Chloro-m-cresol 66.0 70.9 28.03 1.66 53.46 C7Hs0Br:CI
7 4”Cnﬂ°r°’3'5'd‘“1eigjgﬁol 115.5 156. 1 30.53 2.23 51.02 CsH,OBr,ClI
8. 2.4.5-Trichloro phenol 67.0 100.7 26.29 0.71 24.46 CeH,0BrCl;
9. 3.5-Dimethyl phenol 64.0 164.4 26.76 1.94 66.10 CgH7OBr;
10. Salicylic acid 158.0 93.1 26.66 1.18 54.03 C;H305Br,
11. o-Cresotic acid 165.5 55.6 35.29 2.51 34.67 CgHgO3Br
12. p-Hydroxybenzoic acid 213.5 92.5 21.03 0.79 71.40 CgH30Br3
13. /1 methyl ester 131.0 94.2 29.46 2.08 53,11 CsHsO3Br2
14. 1 ethyl ester 116.0 98.0 31.85 2.32 50.28 CgHgO3Br2
15. 1 propyl ester 96.5 90.3 35.64 2.96 48.16 C1oH1gO3Br
16. 1 butyl ester 68.5 87.5 37.02 3.36 45.29 CuH1204Br2
Table III Melting Point of 6 Brom-derivatives
Sample rljr;deréé Lit. m. p. °C
1. Phenol 92.6 2.4.6-Tribromophenol 95.0
2. o-Cresol 54.3 4.6-dibromo-o-cresol 56.0
3. m-Cresol 81.2 2.4.6~Tribromo-m-cresol 82.0-
4. p-Cresol 55.5 2.6-Dibromo-p-cresol 49.0
5. p-Nitrophenol 139.2 2.6-Dibromo-4-nitrophenol 141.0
6. 3.5-Dimethylphenol 164.4 2.4.6-Tribromo-3.5-dimethylphenol 166.0
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Fig 1. NMR-spectra of Phenol Compounds and Brom-derivatives

Table IV Structural Formulas of Brom-
derivatives of Phenol Compounds
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Table V Operating Cenditions

1.5% 3 % 5 %

SE-30 | OV-17 | DEGS
Column Temp.(°C) 150 200 200
Detector FID FID FID
Detector Temp. (°C) 330 330 330
Injection %nl ((D:nl %nl

olumn| Column| Column
Carrier Gas N, N, N,
flow rate (ml/min.) 58 62 60
Range (V) 0.8 0.8 0.8
Sensitivity ) 10 10 10
H, flow rate(ml/min.) 41 45 42
Air flow rate (I/min.) 1.1 1.1 1.1
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Table VI Retention Time of Phenol Compounds and Brom-drivatives

Column 1.5% SE-30 3 % O0OV-17 5 % DEGS
Sample Ro [ Ry 'RﬂRo Ro | R (RMRO Ro R, | Ri/Ro
1. Phenol 0. 7.7 | 38.5 0. 7.4 18.5 0.7 7.6 10.8
2. o-Cresol 0. 3.4 11.3 0. 3.0 6.0 0.7 2.1 3.0
3. m-Cresol 0. 13.6 34.0 0. 11.9 19.8 0.7 8.2 1.7
4. p-Cresol 0.33 | 3.4 10.3 0.56 | 3.1 5.5 0.7 2.0 2.8
5. p-Chlorophenol 1.1 5.0 4.5 0.46 4.6 10.0 2.2 4.1 1.8
6. p-Chloro-m-cresol 1.9 8.8 4.63 1. 7.6 5.06 3.0 5.2 1.7
7. 4-Chloro-m-xylenol 2.5 13.3 5.3 2, 12.6 5.7 3.7 6.8 1.8
8. 2'4'541}16h1gﬁgn01 2.2 7.9 3.6 2.0 7.1 3.5 2.7 7.4 2.7
9. 3.5-Dimethyl phenol 0.78 | 18.5 23.7 0.96 | 19.8 20.6 1.3 10.4 8.0
10.  Thymol 0.9 4. 4.88 1.2 6.9 5.7 1.0 1.0 1.0
11. Salicylic acid 1.2 7.36 | 6.13 1.5 .4 4.9 1.3 .0 4.6
12. o-cresotic acid 2.5 .2 1.28 2.1 .0 1.4 2.0 .4 1.7
13. p'}{ydroxybenZZEid 1.8 7.1 4271 1.7 7.4 4.3 1.7 7.6 4.47
14. 11 methyl ester 2.6 12.5 4.8 2.2 10.4 4.7 2.3 12.3 5.3
15. 1t ethyl ester 4.6 21.0 4.56 4,08 15.9 3.9 13.1 15.4 1.17
16. 1 propyl ester 5.8 | 26.4 4.55 | 5.3 | 21.5 4,05 | 16.2 19.3 1.19
17. 1 butyl ester 9.2 | 40.4 4.39 | 8.8 31.5 3.57 | 19.6 | 25.2 1.3
18. Guaiacol 0.65 | 8.7 13.38 | 0.7 8.1 11.5 0.76 | 9.54 | 12.5
19.  Ethyl vanillin 3.3 11.9 3.6 3.4 11.2 3.3 4.7 13.2 2.8
20. a-Naphthol 4.5 9.2 2.0 4.6 10.8 2.3 2.5 8.2 3.28
21. A-Naphthol 5.9 7.4 1.25 | 4.7 7.3 1.5 | 12.0 | 22.28| 1.8
22. o-Hydroxydiphenyl 4.6 40.3 8.7 8.0 36.8 4.6 4.5 25.28 5.6
23. p-Hydroxydiphenyl 10.8 45.6 4.2 11.2 42.5 3.8 12.0 48.2 4.0
24. Resorcinol 1.5 17.0 11.3 1.6 17.1 10.7 1.9 19.5 10.3
25. Hexylresorcinol 19.6 60.6 3.09 11.6 32.5 2.8 2.4 7.4 3.1
26. Orcinol 2.2 | 29.8 13.5 2.4 28.0 11.6 3.5 34.0 9.7
27. Hydroquinone 1.6 2.7 1.68 1.7 3.8 2.2 16.5 16.8 1.0

Ro; Retention time of Phenol Compound (min.)

Rl; Retention time of Brom-derivative (min.)
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Table VII Retentions Relative to Tribromo-
phenol of Brom-derivatives of
Phenol Compounds

1.5% |3 % | 5 %
SE-30|0V-17/DEGS

1. Phenol 1.00 | 1.00 | 1.00
2. o-Cresol 0.44 | 0.41 | 0.28
3. m-Cresol 1.76 { 1.61 | 1.08
4, p-Cresol 0.44 | 0.42 | 0.26
5. p-Chlorophenol 0.65 | 0.62 | 0.54
5. p~Chloro~m-cresol 1.14 | 1.03 | 0.68
7. 4-Chloro-m-xylenol 1.72 | 1.7 | 0.89
8. 2.4.5-Trichlorophenol 1.02 | 0.96 | 0.97
9. 3.5-Dimethylphenol 2.4 |2.68|1.37
10. Thymol 0.57 { 0.93 | 0.13
11. Salicylic acid 0.96 1 1.00 | 0.92
12. o-Cresotic acid 0.42 | 1.41 | 0.45
13. p-Hydroxybenzoic acid 1.00 | 1.00 | 1.00
14. /7 methyl ester 1.62 | 1.41 | 1.62
15. 11 ethyl ester 2.73 | 2.15 | 2.08
16. 11 propyl ester 3.43 | 2.91 | 2.54
17. 17 butyl ester 5.25 | 4.26 | 3.32
18. Guaiacol 1.13 1 1.09 | 1.26
19. Ethyl vanillin 1.55 | 1.51 | 1.74
20. a-Naphthol 1.19 | 1.46 | 1.08
21. p-Naphthol 0.96 1 0.99 | 2.93
22, o-Hydroxydiphenyl 5.23 | 4.97 | 3.33
23. p-Hydroxydiphenyl 5.92 | 5.74 | 6.34
24. Resorcinol 2.21 | 2.31 | 2.57
25. Hexylresorcinol 7.87 | 4.39 | 0.97
26. Orcinol 3.87 | 3.78 | 4.47
27. Hydroquinone 0.35 | 0.51 | 2.21

Wiz 7w sMbic X 5 BHEE © LRz ov TR
T570, 7z /)~ MEAYNTAKFERRBEEE v
THIED Table V IR U IESRMECHIEL, 7w
AP S H BTHERRHE L AT, koW
TESRMETCTHIE Uiz, T7bbF T Ak 3 mm X 1000
mm % v, FEXEFIDOBEELRAL5%DE
GST, 77 ARE200° FxVr—HAN, ¥
W60ml/min IZEE L, HEAREE 5ul L Uiz,

T 2 )= ALE & T r NRE O R O i
1ml F> pg $TERbL TableMl iR Lz, 2D

EPOWEOEN X 5, BROZETEDHDIH, v

FHWDT = /=AW > Th 7 e AMhic X »
THI20004% 814 ORRHVEE 0 LFA-BZFTD bivic, %
> THEDT =/ —MEab 7T r 2MEbTBHZ LT
Lo TEBICHMINTE 5, BICHEE TlTiatLic

Table VIII Comparison of Sensitivity
Between FID and ECD

FID ECD

pg/ml | pg/ml

1. Phenol 200 0.12
2. o0—Cresol 250 0.1
3. p-Chlorophenol 330 0.3
4., p-Chloro-m-cresol 500 0.3
5. 2.4.5-Trichloro phenol 1000 0.5
6. Salicylic acid 500 0.3
e Hyj;iczix};g:?hz;?llcester 1000 0.5
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b, PELTULLELS TR, 2L CEHHT » /) —
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1D wEE LTV ET = 2 — LA Rssg &
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Lizo STEMRET L2710 7 » / ~ALA Y1676
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RESIDUAL LEVELS OF CHLORINATED HYDROCARBON
PESTICIDES IN CIGARETTE AND IN ITS SMOKE

Teruo KAN, Hirofumi HARADA, Koichi ITO,
Ritsuko YAMAZOE and Tetsuya TOTANI
(Department of Microanalysis, Tokyo Metropolitan Research Laboratory of
Public Health)
summary

Seventeen brands of domestic cigarettes and 20 brands of foreign ones were examined
for the study of residual levels of chlorinated hydro-carbon pesticides in their chopped
leaf and smoke. Detection of the insecticides was made by means of A. O. A. C.
procedure, and for the trapping of the insecticides in the smoke was made by the
use of the smoking machine.

Results obtained are summarized as follows:

1) All of the brands tested were found to be containing p- and y-BHC, pp’-DDT,
pp’-DDE, pp’-DDD and op’-DDT, and these pesticides were also detectable from the
smoke when they were burned.

2) The mean amounts of the DDT compounds, detected from the tobacoo leaf
were about 130 times greater amounts than that of the BHC compounds detected
from same specimen, viz., the mean amounts of pp’-DDT and total DDTs detected
were 79.2p¢g and 131.1pg per 20 pieces of domestic cigaretts, and 104.3xg and 305.1
¢1g in the same quantity of foreign cigaret;cs respectively.

3) The mean amounts of pp’~DDT detected from a cubic meter of the smoke from
domestic cigarettes was 1.09 mg, while the one from foreign cigaretts was 1.38mg,
i.e., 6 brands of the domestic ones (85.5%) and 16 brands of the foreign ones (80.0
%) had contained greater than 1 mg of pp’-DDT in a cubic meter of the smoke,
which listed as limit level in the A.C.G.I. H. standards.

4) The mean amounts of the y~-BHC, detected from the leaf of domestic ones,
“ was 0.61 pg per 20 peieces of cigarettes, while the one detected from same quantity of
foreign one was 0.75 pg. »

5) The mean amounts of the y~-BHC, detected from a cubic meter of the smoke
from domestic cigarettes, was 0.026 mg, while the one from foreign cigarettes was
0.025mg.

6) The smaller amounts of the insecticides were detected from the fume obtained
from the cigarettes with filter tip, comparing with that of the one obtained from the
cigarettes without filter tip.

*ORRESCEAERTEET BESTH
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Table I Samples of Domestic and Foreign Cigarettes

Domestic Cigarettes Foreign Cigarettes
Name Leniﬂ; Name Lenrgr;ﬁr};
1. Shinsei Nonfilter 2727 69 | 1. Gelbe Solte Nonfilter Hamburg 67
2. AAA Nonfilter 1207 69 | 2. Chesterfild Nonfilter U.S.A 84
3. Peace Nonfilter 0128 69 | 3. Senior Service| Nonfilter England 70
4. Peace Filter 1144 63 | 4. Pall Mall Nonfilter U.S.A 73
5. Seven Stars Filter 0617 63 | 5. Pall Mall Filter U.S.A 73
6. Hope Filter 0701 52 | 6. Old Splender | Filter Austria 66
7. Hope (Long) | Filter 3131 62 | 7. Kent Filter U.S.A 62
8. hi-lite Filter 0408 62 | 8. Dunhill Filter London 85
9. echo Filter 0864 52 | 9. Kool Filter U.S.A 63
10. Wakaba Filter 2629 62 |10. Lacky Strike | Filter U.S.A 63
11. Cherry Filter 1215 62 |[11. Viceroy Filter U.S.A 63
12. Hibiki(Long) | Filter 1909 62 {12. Paxton Filter U.S.A 63
13. Ran (Long) | Filter 1227 62 |13 BensonHzﬁges Filter London 68
14. luna Filter 0267 63 |14. Marlboro Filter U.S.A 64
15. Epoch Filter 1520 62 |15 Rothmargng) Filter London 69
16. mf(menthol) | Filter 3722 62 |16. Philip Morris| Filter U.S.A 64
17. h‘“hz%e uxey Filter 3101 62 [17. Lark Filter U.S.A 64
18. hi-lite Filter 0445 62 |18. Saiem Filter U.S.A 64
19. hi-lite Filter 0633 62 119, Winston Filter U.S.A 64
20. hi-lite Filter 0407 62 1200 L & M Filter U.S.A 59
21. hi-lite Filter 0625 62
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1.5% OV-17/1.95% QF-1 DiEAYEAH (Unport KS,
100/120 mesh, AZRZ7 v b THEH) & B EHTR
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Chromatogram of Standard Mixture of Pesticides

No. Pesticides RT minutes No. Pesticides

1. a-BHC 1.7 10. Heptachlor
2. 7-BHC 2.3 11. Aldrin
3. pB-BHC 2.8 12. Dieldrin
4. 0-BHC 3.3 13. o, p’-DDD
5. Hept. Epoxide 5.4 14. Endrin
6. p,p’-DDE 8.8
7. o,p’-DDT 13.0
8. p,p’-DDD 14.5
9. p,p’-DDT 17.6

Chart {.
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I=ax

Chromatogram of Extract of Cigarettes(hi-lite)

Chromatogram of Smokes of CigarettesChi-lite)

Gas Chromatogram of Chlorinated Hydrocabon Pesticides in Cigarettes
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ﬁi@&ﬂz@@%i@{%~ﬁ}&ﬁamn,ik
1 m? HUz s U7 i EE T 0.026 mg, SHERE
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Table I Contents of BHC and DDT in Various Commercial Cigarettes and Smokes

r-BHC Total BHC p,p’-DDT Total DDT
per 20 pieces per 20 pieces per 20 pieces per 20 pleces
Domesce Cigureris (OB | Smoke |08 | Smoke | (e Smoke (O8] Smoke
22 g mg | Mg He mg “g J22s ] mg He “g i mg
(A) Cigarettes
1. Shinsei 0.68 | 0.37 { 0.076| 6.98 | 1.77 | 0.36 | 72.9 | 12.6 | 2.57 | 97.9| 31.0 | 6.32
2. AAA 0.31 | 0.08 | 0.016| 1.77 | 0.23 | 0.047| 62.7 | 5.14] 1.05 | 100.0| 12.6 | 2.58
3. Peace 0.59 | 0.28 | 0.050| 1.78 | 0.88 | 0.16 | 42.3 | 16.6 | 2.96 | 90.8| 25.9 | 4.63
Average (Cigarettes) 0.526( 0.243| 0.047| 3.51 | 0.96 | 0.081} 59.3 | 11.4 | 2.19 | 96.2) 28.2 | 4.5i
(B) Filter Cigarettes
4. Peace 1.55 | 0.25 | 0.051] 2.91 | 0.58 | 0.12 | 39.8 1.36] 0.28 | 88.5 6.41] 1.31
5. Seven Stars 0.54 | 0.16 | 0.033] 0.90 | 0.30 | 0.062| 97.0 | 3.64| 0.74 | 146.3| 13.16] 2.61
6. Hope 0.66 | 0.083] 0.018] 1.86 | 0.14 | 0.029| 51.8 | 4.08] 0.89 | 90.3] 9.16| 2.01
7. Hope (Long) 1.31 | 0.26 | 0.050 3.83 | 0.70 | 0.13 | 74.3 | 4.00{ 0.76 | 115.7| 9.13] 1.74
8. hi-lite 1.05 | 0.17 | 0.035| 3.61 | 0.77 | 0.16 | 50.5 | 3.76| 0.77 } 109.9} 11.77} 2.40
9. echo 0.13 | 0.02 | 0.005| 0.42 | 0.06 | 0.015| 53.9 | 3.18| 0.76 | 68.9 .53| 1.56
10. Wakaba 0.20 | 0.07 | 0.014] 2.15 | 0.79 | 0.16 | 75.0 | 3.79] 0.77 | 94.1| 7.78 1.59
11. Cherry 0.15 | 0.01 | 0.002 0.15 | 0.05 | 0.092] 77.0 | 4.53; 0.92 | 119.0] 12.5 | 2.55
12. Hibiki 0.55 | 0.10 | 0.020] 0.68 | 0.10 | 0.02 | 53.4 | 4.05/ 0.83 | 67.2| 7.52| 1.54
13. Ran 0.46 | 0.03 | 0.006] 1.49 | 0.15 | 0.03 |130.4 | 6.61] 1.35 | 350.9| 25.9 | 5.28
14. luna 0.0 | 0.008| 0.002] 0.0 | 0.028| 0.006|124.7 | 6.24] 1.19 | 159.4| 22.5 | 4.28
15. Epoch 0.40 | 0.19 | 0.039} 1.31 | 0.19 | 0.039|175.7 | 11.8 | 2.41 | 271.7] 26.1 | 5.32
16. mf 1.21 | 0.031] 0.003| 3.32 | 0.035| 0.007|113.9 | 2.94] 0.60 | 167.3] 6.95| 1.42
17. hi-lite (Deluxe) 0.66 | 0.083| 0.017| 1.86 | 0.14 | 0.028| 51.8 | 4.03; 0.82 | 90.3| 9.16| 1.87
Average(Filter Cigarettes) 0.634] 0.103| 0.021| 1.75 | 0.288| 0.064| 83.5 | 4.57| 0.94 | 138.5| 12.5 | 2.53
18. hi-lite 0.083} 0.017 0.27 | 0.056 2.75) 0.56 6.80| 1.39
19. hi-lite 0.12 | 0.024 0.46 | 0.093 4.37| 0.89 9.68| 1.98
20. hi-lite 0.15 | 0.031 0.71 | 0.15 3.58/ 0.73 8.51| 1.74
21. hi-lite 0.14 | 0.029 0.40 | 0.082 5.17] 1.05 11.93] 2.44
Average 0.61 | 0.03 | 0.026] 2.06 | 0.42 | 0.088| 79.2 | 5.44| 1.09 | 131.1| 13.38| 2.09

6—2 pp'-DDT OREE

EEZ A DIECEENS pp'-DDT FiZ # Sz
I X » TRERERAZ BN, BPEEr 7Y~
AD 39.8 pg, EMEIX=Ry 7D 175.7 pg &L,
¥y 79.2 pg Tholc, —FHIEETE LARK o
68.9 pg NEAMET SENIOR SERVICE 3 224.0 pg
LEEMEARL, Y5 104.3 g TH 572,

FEEx Sz oficéEhs pp/-DDT &lzowT
BBLITANE—DRER2, Tihbb LAEY,
AY —r—, B AD 3RAOFEN 11.44 pg %
KL, EleAALTANREDT ANE—FFDF A2
1416, =hdo pp/-DDT B3 4.570g TH
Hire fEE 1 md B Lic A D mg FIIAE T A
NE—LOZA2TEY2.19mg, 7ANVE—T
133745 0.94mg T 1m® ¥ 1 mg & Z % SHREEL17H

64l (85.3%) bV, FRLy s — hE—AD2.96
mg BEEELF L, HEEOTANF—t 1L D4
MEE¥Y 11.54 pg, 7 ANV F — TR 0.96~8.42
p#g @ pp’-DDT 230 L b 6.38p¢g Th -7,
% 1md B LBEA D mg T, TANVE—
7t LCEH 1.89mg, 7 ANVF—FFTCHEE 1.26 mgT
1md i 1mg & Z % BHRE 20405 1641 (80%) b
Zbh, &bic 1mdH 2mg PLEOEEZRLZL O
252 B bz,

6—3 # DDT OREE

B0z N = O%A, EoPoik DDT BT
131.1 pg T, fEPOZNIF 18.38 pg Th -7z,
ZDHILTANE—DIE, LAY, AY—x—,
v A DR IZEH S h 5 DDT ORHEIZ23. 208
T, TANE—Ob D 12.5 ug ThH Y, S
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Table I Contents of BHC and DDT in Various Commercial Cigarettes

and Smokes

r-BHC Total BHC p,p’—DDT. Total DDjI‘
per 20 pieces per 20 pieces per 20 pieces per 20 pieces
Foreign Cigarettes Cr;le%?és Smoke C;i%?és Smoke Etis%:e-s Smoke (i;%?és Smoke
223 He mg J223 234 mg 234 ‘ 233 mg ©g 234 mg
(A) Cigarettes

1. Gelbe Solte 2.13 ] 0.35 | 0.055 3.83 | 0.60 | 0.094|105.2 9.56[ 1.52 | 150.9] 22.1 | 3.51
2. Chesterfild (King) 0.60 | 0.16 | 0.025| 0.80 | 0.24 | 0.037| 85.6 | 10.2 | 1.62 | 233.2| 57.9 | 9.20
3. Senior Service 0.72 /0.0 | 0.0 [0.94]0.0 [0.0 |224.0| 10.8 | 1.93 | 593.4| 44.1 | 7.88
4. Pall Mall 0.82]0.19 | 0.03 | 1.73 | 0.24 | 0.037{132.1 | 15.6 | 2.47 | 411.8| 68.7 |10.90
Average (Cigarettes) 0.94 | 0.18 | 0.028| 1.88 | 0.27 | 0.042{136.7 | 11.5 | 1.89 | 347.3| 48.2 | 7.87

(B) Filter Cigarettes
5. Pall Mall 1.35 1 0.36 | 0.064| 1.46 | 0.36 | 0.064|105.4 8.27| 1.48 | 311.0] 37.0 | 6.60
6. Old Splender 1.02{0.11 {0.022 1.98 ] 0.19 | 0.038| 75.7 | 0.96] 0.20 | 155.4] 3.95| 0.81
7. Kent 0.99 | 0.17 | 0.034| 1.87 | 0.29 | 0.058| 82.9 4.04| 0.82 | 313.2| 19.4 | 3.95
8. Dunhill 0.89 | 0.48 | 0.062 1.27 | 0.67 | 0.086|100.1 | 4.44| 0.58 | 428,6| 15.7 | 2.04
9. Kool 0.62 | 0.14 | 0.033] 0.85 | 0.20 | 0.048[108.0 | 7.09| 1.69 | 333.9 27.7 | 6.59
12. Lucky Strike (King) | 0.69 | 0.21 | 0.051| 0.76 | 0.24 | 0.058[114.7 | 8.42| 2.00 | 330.9| 38.2 | 9.10
11. Viceroy 0.09 { 0.05 | 0.01 | 0.09 | 0.05 | 0.01 | 89.4 | 6.50| 1.33 | 257.2] 29.2 | 5.96
12. Paxton 0.51 | 0.09 | 0.018, 0.53 | 0.18 | 0.036{113.1 | -6.99| 1.43 | 338.1] 13.7 | 2.79
13. Benson and Hedges 0.51 | 0.046] 0.007 0.51 | 0.046] 0.007112.7 8.64| 1.37 | 383.4] 38.6 | 6.13
14. Marlboro 0.70 | 0.00 | 0.00 | 0.89 | 0.00 | 0.00 {102.5 | 6.10 1.09 | 333.5} 26.3 | 4.70
15. Rothmans (King) 0.59 | 0.069| 0.011] 0.62 | 0.13 | 0.021} 84.1 6.50] 1.03 | 223.3| 24.6 | 3.90
16. Philip Morris 0.93 | 0.099] 0.02 | 1.12 | 0.16 | 0.032| 95.5 | 7.09| 1.45 | 315.8] 32.9 | 6.70
17. Lark 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 68.9 4.48 0.91 | 175.6] 18.6 | 3.79
18. Salem 0.90 | 0.046| 0.008| 0.99 | 0.15 | 0.027} 73.0 | 7.09| 1.35 | 176.3| 34.5 | 6.56
19. Winston 1.03 | 0.18 | 0.036] 1.11 | 0.18 | 0.036[102.1 8.30] 1.69 | 283.3| 38.0 | 7.76
20. L and M 0.35 | 0.058} 0.014) 0.37 } 0.13 | 0.03 |111.8 7.09| 1.69 | 353.7| 34.6 | 8.23
Average(Filter Cigarettes)] 0.70 | 0.13 | 0.004| 0.90 | 0.186] 0.034| 96.24| 6.38| 1.26 | 294.6/ 27.1 | 5.25
Average 0.75 | 0.14 | 0.025| 1.09 | 0.20 | 0.03 {104.34] 7.41} 1.38 | 305.1| 31.29| 5.85

1md ICHWELIZEED mg iz ANVEF—HELD
JECIR¥Y 4.51 mg, 7 A )VE —fFDFHi% 2.53 mg
Th -T2 SMEES S 2 OIEIZIZRY 294.6 pg DR
DD THEFESN, BRI 7ANVE~E L TE
¥ 48.2 pg, 1m3 [THE LIEIZEY 7.87 mg Th
slte THIEHL 7 4 v ¥ —fT, ThEhEY
27.1pg, 1m® Y 5.35 mg OEFEFELF LI, 1
m?® PCBE L2 A D mg $d Pall Mall 28& %
Fi< 10.9mg bEF L, KREOEGFFAELYE 1.0 mg
Bz 25001, Old Splender 1 §1% 0%\~ j- 44
ThHoH T LPRD N,

JER 0D D TEHEFRICHT 5 pp’~-DDT O
WEBRBEOENRE R 5 L, EFETII40.7%, 41E
BETIE23.7% LY, SEEOFFPEECLOLY
pp’-DDT R EHF T HEED/NEVZ EBTD bz,
oz Lk pp’-DDT LSt DD T RERT2b S

pp/-DDT D4 & » T ZEFk &5 pp’-DDE & %
Wi pp’-DDD 7z ¥ OEF T 3 EERAEE O F IS
WEEZRL T3,

1. & =

SlElet U7z EERE X N 2 1785036 X O EIER
SBH SN a0 OV THI LIciR, T _Tox A
aDENSTFRENTLERBY, PRIV KEODD TR
BIR O T o BHC RIS RS hieds, 78
2 DEWRL IR OBE L v 5 RS b & T MR
DZLLELZBND, LPLRAE—FU I ifE
P CIERR 213 & b U UL TR 2177 IR
LB b 2hvb ofEp it s hie, 2hbif
HREROFMS L, OBk >V T E L &
BRTWBLEZATHLN, BAEOL S a1z
OEAIE, FOEEM Xy Bz - TRA
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0 } 2 3 4 5 6 7 8 9 mg
1. Shinsei ; 0] 2.57mg (17.3%)
] 6.32mg (31.7%)
2. AAA 7] 1.05mg (8.2%)
2.58mg (12.6%)
3. Peace Coo]2.96mg (39.2%)
14.63mg (28.6%)
4. Peace = 0.28mg (3.4%)
1.31mg (7.2%)
5. Seven Stars |ro) 0.74mg (3.8%) b, 0 — DDT
1 2.61mg(9.0%) Total DDT
6. Hope 7 0.89mg (7.8%)
2.01mg (10.1%)
7. Hope 7] 0.76mg (5.4%)
(Long) 1.74 mg (7.9%)
-k ] 0.77mg (7.5%)
8. hi-lite 5. 40 me (10.7%)
9. echo 7] 0.76mg (5.9%)
. 1.56mg (9.5%)
10. Wakaba 771 0.77mg (5.1%)
1.59mg (8.3%)
11. Cherry 777 0.92mg (5.9%)
2.55mg (10.5%)
12. Hibiki 7771 0.83mg (7.6%)
1.54 mg (11.2%)
13.Ran 7] 1.35mg (5.1%)
) 15.28mg (7.4%)
14.Tuna ™11,19mg (5.0%)
. ] 4.28mg (14.1%)
15. Epoch ] 2.41mg (6.7%)
— 15.32mg(9.6%)
16, mf =771 0.60 mg (2.6%)
(menthol) 1.42mg (4.2%)
17.hi - lite 7] 0.82mg (7.8%)
(de luxe) 1.87mg (10.1%)
18.hi - lite
1.39mg o
19.hi - lite T 0.89mg '
1.98 mg
20.hi - lit 77 0.73mg
hi - lite 1. 74mg
21.hi - lite
0 1 2 3 4 5 6 7 8 9 g

Fig 2. Contents of p, p’-DDT and Total DDT in Smokes o‘f Domestic Cigarettes (mg/m3)

S, JER ORI T L 7 - CHEEER
BEBUENICERYAENS LRIFCERS LD &
LRSELZONS, LHLERLBREZE LY, ho
Bz Th & S 2 POEREEIKCIET 5 it <
L, WRHFFELHEEL TR, 22T, 416
BoNEAMHROHEOIREL T 5enic, KEZE
SHAREREEHviz, Zhic Xiud pp’-DDT OHRE
BRZEKIMF A AP 1.0mg LHE S TH
D, oML ML 5 pp’-DDT 20 EE T

B2k, Fig 2. BXO Figs. Rt esy,
FEIRE G170 9 §%F (85.3 %), FMEIRE Ti 208018
16851 (80%) 2 b LIz & 35w bz,
BAEFAME & S 2 ORFFIC B CHIEE T
&N T& 7 BHC, DDT O iR % IBF46ERE 1 b &
CLLHHIT 22 2icin o 7S, BES e 282
BIR L LB~ 2 2T, 2E8MEET3 L
bhTBY, EBEE CEMich - GFtdhie
TEHOBELHY, Zok)H nEErL, AEEER
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1. Gelbe Solte

2. Chesterfild

3. Senior

Service

4, Pall Mall

5. Pall Mall

6.01d Splender

7. Kent

8. Dunhill

9. Kool

10. Lucky
Strike

11, Viceroy

12, Paxton

13, Benson and
Hedges

14. Marlboro

15. Rothmans

16. Philip
Morris

17. Lark

18, Salem

19, Winston

20.L and M

o 1 2z 38 4 5 6 7 8 9m
] 1.52mg (9.9%)
]3.51mg (14.7%)
7 1.62mg  (11.9%) (24.8%)
]9.20

] 1.93 mg (4.8%)

] 2.47mg (11.8%)

17.88mg (7.4%)

, (16.7%)

% 110.9 mg

) 1.48mg (7.9%)
] 6.60mg (11.9%)
7] 0.20mg (1.3%)
0.81mg (2.5%)
7 0.82mg (4.9%) 7] p,p-DDT
13.95mg (6.2%) Total DDT
77]0.58 mg (4.4%)
2,04 mg (3.6%)
1,69 mg (6.6%)
—16.59mg (8.3%)
7 2.00 mg (7.3%) (11.5%)
] 9.10mg

=7 1.33mg (7.3%)

] 5.96mg (11.4%)

7 1.43mg (6.2%)

1,37 mg (7.7%)

]2.79mg (4.1%)

] 6.13mg (10.1%)

711,09 mg (6.0%)

]4.70mg (7.9%)

11,03 mg (7.7%)

77 1.45mg (7.4%)

] 3.90mg (11.0%)

] 6.70mg (10.4%)

7 0.91 mg (6.5%)

-1 1.35 mg (9.7%)

| 3.79 mg (10.6%)

] 6.56mg (19.6%)

o 169 mg (8.1%)

] 7.76 mg (13.4%)

) 1.69mg (6.3%)

]8.23mg (9.8%)

0 1 2 3

4

5 6 7 8 g

Fig 3. Contents of p,p’-DDT and Total DDT in Smokes of Foreign Cigarettes (mg/m?)

B TBY S N TR A 2 BEBBIE R T
HE S Z ERYREZLBND, FAEOERICEB
T, BHC, DDT owvw§hb zoEaEE, JEED

FREEOLD L VL,

HT ANEERD I,

AR DV T BRI B

DEWLT A NF —OF LT OREILL OBfRIc o

BTRL, 7ANE —HOBAOTHIEL 6.2 % T, 7
ANE~IL LDYLLT L 72 5 T B,

FMDD TIEDWTY, 7 ANVE—T LOEHE
1319.5%, 7ANMF T 9.4% L b LU TR
RLTVD, ZDZENLELDE, 7TANVH—D)
REPELTLIEETET, HIREREKORAL

WCHBTw, Fig2, XU Figs. o () Ol
T 5 L, pp/-DDT w0 CREER X U4HE
E&é\@fcvj/r]]/&,_jlb@ﬁ/%‘j @mi@{ﬁ%ﬂ:lll.?%

Mz 52 LB b,

8. & B
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FUEHI B FN454E12 A 5 H464F 8 B % TIZFEREINIC

BOTHA LSS A=, EEML, vy h2R
35 b DEED CLTIIRLRE, SMNEPET 20854720
BT, BEHURERE Hviz,

FRADEBIVAE—F 7~y HCTHE

L7z 8H ¥ % -, r-BHC, pp’-DDE, pp/-DDD,
op’~, pp’-DDT Jg & 0EHEFERAERRILE A O.
A.C.HBIHE¥L, ECHFRAI/n< ST 4—I0X
> CHBEBREETTI - 7o, MBI OVWTIE, AARA
BF0 1 QEEREARBE R0 TH D LI H505, T
NC20RPOEFRL LTRD 7,

1.

2o DEEFENS BHC 3 L UDDT iz
WTIRE L7z 25, a- BX O -BHC L
TeABHI B TH 572, L L -8 XU -BHC X
bErRE & h, r-BHC o SEWfEk, EET
0.61 pg, SMEET 0.75 pg &R L, SHIEBH
C DINEVXERE 2.06 pg, SMERET 1.09 g TH
5Tz P& pp’-DDT OEGEIIERET 79.2 pg
DHMNEPET 104.3 pg ZRL, ¥ DDT DOEHfHEix
EpET 181.1 pg, SMEET 305.1p0g THY, 4t
FERE & 3= OEIEEHEIEES A= LV EWEE
FTZLPED NI,

FRAaOMicgFshs BHC 88X DDTico
WTHRE Lz 2 5, 7-BHC ONE#fE 1 E % <
0.13 tg, JMEPET 0.14 pg, F 724 BHC OFi5ME
(XERET 0.42 pg, JMEFET 0.20 ug E5RL, XE
DESFHRERECHREENT 1md o r-BHC &

0.5mg Mz 5bDEALNE 5T,
DECERIZER S B pp’-DDT OEBEL,

EPET 5.44 pg, SMEPET 7.41 pg, F#k DDT

DIFEfEEERE T 13.38 pg, SMEET 31.29 pug

s E - ERZRL, BiRtEEcEEshic 1m?

1 pp’-DDT & 1.0 mg ##x % # 8 a2 ZEHED

L7T8EHRYR 6 851, SMERE D 20 $IRP 16 $61RRE0 B

iz,

3 2pe OBEMRE X ) BRI b » TRA
Shaicw, HEREL, =25, F—V ek
ZWic e Y Z g, MRCEERRE L g’
hidboslErxbhd, HABRAIEY N2 0%
Iz 31 5 DD T XU B H C O FfiIFR % E 46
FEEXORMATLTY 52, S%LEEBRRCHRS
NIHEERZ S apPTREND DD L URELDBLD
DT, BEOIEF A2 POBHRIBLER T 0%
EXbBD LB B,

X 3

1) Official Methods of Analysis of the Associ-
ation of Official Analytical chemists (1970)

2) ek, fih: AAE(REE, 14, 262 (1968)

3) J. F. Thompson, A. C. Walker and B. F.
Moseman : J. of Assoc. Offic. Anal, Chemists,
52, 1263 (1969)

4) Am. Conf. Governm. Industrial Hygenists :
Arch. Environmental Health, 9, 545 (1964)

w
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The Research Roport of the Paddy-Field Dermatitis in Edogawa~

ku of Tokyo

Hiroshi Yagyu,
Koichi Matsumoto,

Eikichi Nakada

Masao Matsumoto

During two years from 1969 to 1970, the research on causative agents of paddy-field

dermatitis in Edogawa-ku of Tokyo were carried out by the research team of Tokyo
Metropolitan Research Laboratory of Public Health.

In 1969, several patients were examined and several kinds of shellfishes in the

paddy-field were studied in search of their pathogenicity, and in 1970, shellfishes,

sanitary insects and rats were studied. The protective means against these insects

and animals were taken by the farmers prior to their work time, resulting in the

eradication of incidence of the dermatitis in 1970.

We propose that the paddy-field dermatitis is not only caused by the skin penetration

of cercaria, but also by the biting of horsefly larvae and by the contact with Paederus

fuscipes Curtis.
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T OB B TAKEER L v aKkEIRA - T2 A
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ISIEFEF/ NI R E R b, & OfKizHEk
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oo & CREMRIER & F Uik B HHESR AT
B oS A RHDOLEYEIC L » TRZ B L0

i

*Environmental Health Department

**Water Microbiological Laboratory, Water
Test Department
Tokyo Metropolitan Research Laboratory of
Public Health
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Fig {. Research Area in Edogawa-ku
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FATEI 352 DEEIZ B 5 S FRiz B Fe AR % R
T5, ROBETED Y ICHMEES 50 THD TEH
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X RF7RXICRECTH -T2 L,
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LEAD CONTENTS OF BLOOD AND URINE SAMPLED FROM
THE RESIDENTS IN TOKYO METROPOLITAN AREA

Hiroshi YAGYU*, Rokuro HASHIZUME*, Kazuyuki AKIYAMA¥,
Rieko TAKAHASHI*, Shingo IKEDA*, Mamoru NAGASAKI**,
Susumu SHIMBO#**, Ryoji UDO** and Toshiko KIZUKA**

*Department of Environmental Health, Tokyo Metropolitan Research Labolatory

of Public Health

**Environmental Health Section, Disease Prevention Division, Bureau of Public

Health, Tokyo Metropolitan Government

Summary

In 1970, Bureau of Public Health, Tokyo Metropolitan Government carried out the

screening for the detection of lead poisoning for the residents in the metropolitan area,

The number of examined residents was over two thousands, but neither symptomatic

nor asymptomatic lead poisoning was uncovered.

In the screening procedure, lead contents were determined by an atomic absorption

spectrophotometric method coupled with wet ashing and dithizone-MIBK extraction.

The obtained data were computed and it was demonstrated that the median value
and 95% upper limit were 11.9 and 29,2 pg/100 g of blood, and 9.1 and 28.3 pg/l of

urine.

The median value of blood lead level of man was 4 pg/100 g greater than that

of woman, but 959 upper limit of man and woman was identical, approximately 30

#g/100 g.
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ADMAPRBOGBEIEIML T D &, BRAEDELE
HHERLIce Lin L, —J7 Goldwater® X, {HR15(%
o EREomApR A E2RE L, EFADMIE A
B3 100ml th 15~40 g CH H, 95% LIRFEfEE
50 pg RIFCH D& L, FHEL 17 pg, REERZEE
W11 pg & Ulee FloRpgEBEER 11 o 35
rg, 95% LRFEL 65 pg EHEL, LrbEICX
S THBOWFEIS B, =a—F=TORER T
PTEECHEREEBEOMETH S & WHO
REL T\ D,

HEERDITROEB L X Y, HMAFHTE T,
ERZEFEFCOVCTEREL, ZREHITLSES
B X h464FE 2 A & Tt 2,000 Z LI B b Lic, L
L, FEOMBHFEHIKREC $rbbT 1 L4080
thiERE LRI NI 57,

Pt T OB L CHLE S M iR R oo 68
BIIEFA Grh#iThuvnd o) OABERRT L0
LEZBDT, TDF— 2 —&FHT L, DN
FRE D e R ep R B DB R B AT,

I EB&RA=E

Ifnigry Disposable JLHARTA/Y v a—F 4 v 7
RERETEID U, RIS IR A IV o, BRER & &51E
AT TR I A UCHE A Lic,

ek R ERAC X AFEZ HER K 2 A% E R 534
L, BEOEREYR I T,

2. MApRPBEESE

BOMBREECY, VFV Y HBEYY, £~ 7
075 7Y, FFEOEEY S0k 50, FRFBoLk
IR BB ECRECE B 2 &b, Tk
L,

Mg, ROBAEIRAL Ui\ Tl & s & 7e »
oD 18, AW EE R EY I L A E ST, R
ERHOCBFENIETE VLS, #E- Uz Shi
FE kBRI A I 2, AR BYDE Bk
JLERHOEERERIER L, 1REHE TSRS
oo

1 &

T, RER, BERER LORRT v E=T KL
WK S IR F T ISR E BT R T,

0% VBT VEZILE VT VBRE=T VES
v & GREEFHR) 300g Ak LT 1 &35,

20% b)) —NVT IV PV A/ —T 3
v (REZELE, AW 20g K2 L C
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100ml 3%,

0.2% SFVV—AFNAY TFNT PV (VT
V' v-MIBK) : ¥ 5y GRIREGHO 28 4 Fv1 Y
T F o b [MIBK GIEMSERTBOE DY WCiEns
LT 1l &£9%,

F =T INV—R  FE—VTIv— GRIFEHD
100mg »x &/ — 100 ml & T,

(2) # 1

Mg 10ml % 200m! O vE~n7 72 21 L
b, Wi 15ml, W 2ml &k XOSRERR 2ml I©
Lkl BRI R0,

ROBAE 100ml & &b, F9°1/108 ¥ TRk
RIS 5, :

KAt E 100ml o5 a~ MEB L, K 10ml
FOTHEITEWIER Y &Y B,

0%/ v TYE=Y LR 5ml, 20% )T A&
J =T IV 2.5ml, FE—vTv—RiK 3 e
X, WHRBEGEETHECHRT VE=TKEMNL, &
BB 50ml L35, &2 0.2% ¥ 5 v-MIBK
2.5ml iz X IR T, AREYEL D
L, RFENRAEY RIS,

B MEREATE (B 0~10 pg) HAWVTHEBRIC #
fELT (FALENE) Bi-iiiis bR EdRD 5,

(3) ST BRI E S

i : Perkin-Elmer 303 ZUE 638

WIE 2170 A

2w b4 (Imm)

Wkl 7 F vy, JEJ 0.56kg/cm?, P& 5.5

2.31/459)

78K FEJD 2. 1kg/em?, Y& 9 (28.11/4))

s8— ) — : Three-slot-burner, 10 cm

(4) A X A oEIEER

MR L ORI E RN LT O EE KT &
= A, 998, 2% DEINETH 5 fo, (Table 1)

Table 1. Recoveries of Added Lead

Sample Lea&iﬂzc)lded F((;ugrsd Reg%ery
Blood 1 (10g) 0 0.40 -
0 0.47 —
1.0 1.39 89.6
1.0 1.41 94,3
3.0 3.45 100.5
3.0 3.38 98.1
Blood 2 (10g) 0 0.75 —
0 0.74 —




T . 2 1 C f Blood
Sample Lead added Found Recovery Table Lead Content o 00
Q,
(#e) (re) (%) #g/100g Total Male Female
1.0 1.81 106.5 1 5 1 4
1.0 1.70 95.5 2 14 4 10
3 0 0 0
3.0 3.51 92.1 4 20 1 16
3.0 3.78 101.1 5 18 7 11
Urine 1(100m?) 0 0.42 — 6 33 8 25
7 44 18 26
0 ’ 0.40 — 3 0 0 0
1.0 1.47 106.0 9 57 27 30
10 137 96.0 10 55 27 28
' 11 59 26 33
3.0 3.50 103.0 12 59 23 36
3.0 3.45 101.3 13 57 32 25
. 14 0 0 0
Urine 2(100m?) 0 1.20 — 15 47 31 16
0 1.28 - 16 42 26 16
1.0 2,18 94,0 17 29 14 15
18 33 21 12
1.0 2.16 92.0 19 0 0 0
3.0 4,32 102, 9 20 19 13 6
3.0 4.20 98.6 21 23 18 5
22 14 10 4
Average 98. 2 23 10 7 3
24 8 5 3
25 0 0 0
I mrpRHEREE 26 6 5 1
27 10 9 1
1. MmeApspE 4547 1L D 1A ETREFHE O gg i ! !
ST PSRRI 704 BIOSRIE BE BE B 4 A ik 30 5 5 0
Table 2, Fig. 1 &+ 50 Th 5, FIH ik 13.80 >30 25 16 9
©g/100 g , REHE{REZEfEL 7. 18 pg/100g TH 505, Total 704 367 237
DI ER SR A R LT 5, - TIRE%Y
ST R D Ui, — 05 R EHR ko T Probit!V 5o ZOEIRER L D RD B RHED HREMD
FiZ & b Probit ZEMA TV HENC & AUE, RIEMI BEEAHEEL, hionwCEFESEHORkb R
FFEHCES T 5, < ORIEMOEIFE i % K D ¥ Y =4.23X+0.45-(1) k7%, (Fig 2)
N=704
(N) 5 =12.3ug % (N)
50k . 8. N= 704 o 100 L 9—9% - 50l N=704
0, B FooooTrorIn oo .
| 9% 7.326 & 95% > | Median
40} 7V 95% 6. 645 XA ok ! : 40} 11.99/100¢
T e (D §: ! i
30 E‘6> : %égi 60-50% :i,\ E NS 30r
| v |55% 5.000 /4 SI % o (S S 18
0 | IR SIS w82 1S
i i 4 R N 'y Y
SN ! [N t
10f 4 Sideaig 200 /s i T 10f
Pl A = Iy Ni= I G
0 10 20 30308 “0.5 LOlgr 1.5 0 10 20 30 40 0"7107 20 30,5/100¢
1¢/100¢ 19/100¢ #9/100¢
Fig. 1 Observed Distri- TIig. 2 Adaptation Test Fig. 3 Expected Accu- Fig. 4 Expected Distri-
bution Curve Lead Con- Log. Normal Distribu- mulation Curve, Blood bution Curve, Lead
tent tion Content
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thah il (509, Probit {# 5.000) X {&i% 1.076 &
7th, ZOBEIXILIEIS, DF H 0% ML e
B 11.9pg/100g TH 5,

[FARIZ LT 95 % LR R ked UL, MmrpdiE 29.2
pg/100g &7ah, Fic 99% LHEi: 42.3 pg/100 g
LT, ‘

(DoEFES & b B R4 kbl Fig.
3 kich, FRBEHAWMHMMA R D L, Fig 4 &
7m0, JIESTEIRGR S BRI L <EE LT
%o

Rk LT, Bt oBishhRfEy, 13.9
1g/100 g, 959 _FFR{EIL 26.2 pg/100 g, 99% L-[R{E
% 34.1pg/100g &3k bihic,

ek i Fh g B o> B AR b fE 1% 10.1 #g/100 g,
95% kR 25.1 #g/100g, 99% - [ {EiL, 36.6
re/100g TH5,

2. RipspE 4547 A X Y11 H ¥ CoOMOREM
639 FlDSRRLEERIE M4k x Table 3, Fig. 5D & ¥
D ThHD, SEEE 11.28 pg/l, BEHERZEL 7.77 pg/l
Thb,

Rp AR b e & RO BIERS T L Tk
h, K& AR Bliss BN X b, Him ik
i skpiur 9.1pg/l Lich, 95% LRy 28.3
re/l, 99% LIRAEL 45.1 pg/l TH%B, (Fig. 6,7,8)

By oERhgEx 9.9 pe/l, 95% LR 29.0
pe/l, 99% LIR{E 45.3 pg/l TH B,

GO HEE R E 8.2 pg/l, 95% LBRME 28.2
rg/l, 99% LIRfEY 46.9 pg/l TH 5,

Table 3 Lead Content of Urine

g/l Total Male Female
1 35 15 20
2 26 17 9
3 0 0 0
4 46 16 30
5 43 16 27
6 55 30 25
7 37 18 19
8 0 0 0
9 46 19 27

10 58 30 28
11 48 24 24
12 48 29 19
13 23 17 6
14 0 0 0
15 32 19 13
16 12 8 4
17 22 12 10
18 21 12 9
19 0 0 0
20 12 11 1
21 12 9 3
22 10 5 5
23 6 3 3
24 6 3 3
25 0 0 0
26 6 3 3
27 3 3 0
28 2 1 1
29 3 3 0
30 1 0 1
>30 26 12 14
Total 639 335 304

BICTAEESED bhd, BibiifhiAgcoun T,
Bk S + fZHER 2 B 1T 15.60£7. 36 p#g/100 g

3. mrRRApEIEMERE MR X b MR THHOW, LHOFhL 11.84+6.43 pg/100g <
(N) N=639 % e )
50 Median =10 8 L% ]
#/e 09% 7.326 o, i ¥ N=369
o A 0 i .
40 71 95% 6.645 80- | 40 Median=9. 17/
e {
30 6150% 2 s | 607509 ! {30
5. 000 § ¥ — : |
. : S| = S I S SO
" I8 T
Y g §IE N[0T & g 1
> . . i i
. : 3 s Tl o O S ———,
0 10 zo}gso 8L %05 Lolgx 15 10 20 30 40 g/ 0 10 20 30 wg/d
Mg

Fig. 5 Distribution of Fig. 6 Adaptation Test Fig. 7 Expected Accu- Fig. 8 Expected Distri-

Log. Normal Distribu-
tion

Lead Content in
Urine

mulation Curve bution Curve
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Table 4. Lead Content of Blood and Urine, Determinated by Bliss’s Method

Lead Content of Blood pg/100g Lead Content of Urine pg/l
Median 95% 99% Median 95% 99%
All 11.9 29.2 42,3 All 9.1 28.3 45.1
Male 13.9 26,2 34,1 Male 9.9 29.0 45.3
Female 10,1 25.1 36.6 Female 8.2 28.2 46.9
Table 5. Comparison of Lead Content of Male and Female

Lead Content of Blood pg/100g Lead Content of Urine pg/l
All Male Female All Male Female
Mean 13. 80 15,60 11.84 Mean 11,28 11.91 10. 59
S.D. 7.18 7.36 6.43 S.D 7.77 7.66 7.83

BB, FHEOEDKRED #TLE, t HERC L
B ERE 1% DT CHEDENSH D, BiEomh
MBIILHEDOER L VEWC DRI R B, B
Repp B o, B 0SEEE S 4 FHE E X
11.91+7.66 pg/l THDHDE, LHEDF UL 10.59+
7.83 pg/l THBH, EHEOEDOKELITLE, t#h
EC X PEELERES% DT THEEDENRDD,
FRep i b B FAE G ESMEH S B,

v % £

Z R LR FEOREL I EESR—- T8 7T
T LD AEEAIN, T2 A A v OELS
sy, Selander B2 13 URLB YR ) Vv Y F
A AN VT E=v & (APDC)-MIBK #ii i1}
BRI STHBR, bhbhORBRTIREDOYES
IO, FU~—FHKIELTYFVSVRER L A,
APDC YT FNIFAANMNSIVEEF )Y A X
D RENE W EANED bhic,

BRERBOMME « ROWTH L TR E Y KBy
FERTAHZEE LT, METE 10g, FR-CiE 100m!
FH LIS, MAsREFE 14 1g/100 g R R8I

S 11 pg/l THBM D, BARETICAE SR B
BBV, MECE Ldpg, BT Llpg L T
WERTH D, 0 1% BRFRBEREITKIART 0. 45~
0.5 pg/ml THY, FBELCWET S 2D I
2ml PIEOWRERNEL L, ThETOBRERIT &
TUKER PR T 2 HERIRBT&E IV, 22T
MIBK fiigkic £ 0, 1% WUEREE 0.1 pg/ml ©
JEEENE DI, BEZEI20%D T E AR ER D,

P ERRF BT B DR DEETH LM, =D
Mz 3% < ORE EOBREN LA SN D, ERICE
#E M R A 2 AP E A ITRICIIE Uikl
Bk, 3FEEO8 L SR\ CEREEL9. 8% ThH
h (Table 6), #7- Blank DfEIL{y 2 pg/100g1 D)
THoTe, RECECTRERBELRLESZ L O
X, BRI D& kBT, HIELRESEND
BT 58, FRFBOREEOWERETH -,

SCBIEORRCIL, MR OSREORELE D
LT LS RRENEET A DT, @2k
SERES M IN CLHEOREREY ML, 4
L BRI T AR EE RS KB L E %
%o

Table 6. Reproducibility (for standard blood sample)

Date 1 2 3 4 5 6 Average
Lead found (%) 10.6 15.0 15.6 13.8 20.2 13.3
(1g/100 g) 12.6 17.8 19,2 12.2 17.2 12.1
Average (%) 11.6 16.4 17.4 13.0 18.7 12,7 14. 82
Range (R) 2.0 2.8 3.6 1.6 3.0 1.2 2.37
Standard deviation : 2.94 pg/100 g
Coefficient of variation: 19.8%
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BT TRV ERAEZE L TIWEDEES,
5> T DEBIEORET — & — X b Ffuflds L 0195%
ERRMEARDIE, AITEEADLEIETH S, I
rh R R B OB L 0N95% IREE, ikl 9
#g/100 g, 29.2 pg/100 g, fRi% 9.1 pg/l, 28.3ug/l T
HbHo, - OETIEND, BEH®, FEY, Goldwater?
B BN T9304FE~19404EEED 123ked BTl L b o
KB T 5 T A, /A, Z MY, Donovan!®
DRICEP LT\ 5, & BEIE DB R FELHE
X o THMEL TN &, Fhoh 7 RBE « ¥
LORRNBEIE EFS TR SR THH D bind
b, 1B EEOHRAECE LTIl 4LHBoCEIE
L2 o TeDTlIs\ W E#E 2 Tol,

SRAT VR R AP R R O E 1 — IR B IR T I
Lo TRY, Wil I 8RE S LD B ENEHT
THEIN T D, ZOL3BENN»BE LT, BA
FCRIN TN BEFENLLERETH D & Ebh
BDT, BENRELE2 S, COBLRTESEDLOR

TUR SRR AER X 0 SN L IR & OB IE
THDHEELD,

PR X AIMEPEREONEEIIFNTH 505, s
AEIE X 0 kD B 72959 FIRE, 99% [R5 4
WIONLRBEDORE LT 5 Tnb, BIBBLE LIE
WHRPEEE DRI L 2 T X <, Mk 43 & 1X30
pg/100 g, JRPERBIXFE T 30pg/l LEL L5,

=

ok
i1

HH D ORSBITHAY, BATO MR p g4 B E
ELTE, FONEEEEZ DD, WEBRERER
TAWRTRE LD TR, LIL, chxlidb
DUEBREHORELELRD D B 50T, MR
DORIE LRI ERTE Db CHHQ b O E L
WHEEE LB,

AR U T OSAEREEM JUL R DATEYIT X B
ZEDENDOT, HEORENKETSHD, Fisip
oW MR R h A B DS O IR TR A ks
L CHEHECHETNETH D,

TR A D Imh$h & rh Il - 95% LR fEid
11.9 pg/100 g - 29.2 ug/100 g THH, JRpfpErPE
i - 95% LFRfEVE 9.1 pg/l - 28.3 pg/l TH B,

A
Wz
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BEHAVIORS OF VARIOUS PARAMETERS OF LEAD
POISONING IN RABBITS

Gen OHI, Hironobu SEKI, Hiroko MAEDA, Takako KANO,
Kazuyuki AKIYAMA and Hiroshi YAGYU

(Department of Environmental Hygiene, Tokyo Metropolitan Research
Laboratory of Public Health)
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BEOMBMPEEINES, b & b oo
Introduction

The incidence of acute lead poisoning in the industrially advanced countries has
been greatly reduced in the wake of successful control of working conditions in the
factories, improvement of living conditions and application of screening check for a
community populace. ,

Presently our main concern is directed rather to the more chronic and insidious
influence on the regional and general population because of progressively increasing
contamination by this metal of global scale. Thus sophistication of method which
can detect the presence of lead regarded as more than physiologic amount in the body
has become of paramount importance. In this context the introduction of the most
sensitive method so far discovered—activity of §-amino-levulinic acid dehydrase(ALA-D)—
to our armamentarum has urged to reexamine the concept of “lead poisoning .

We attempted to observe the behaviors of various indices—activity of ALA-D, lead
level of whole blood (Blood-Ps), counts of basophilic stippled red blood cells—of the
rabbits which were administered various amounts of lead. Our study was designed to
compare the sensitivity and specificity of these parameters in the two experiments: In

* BRI AR TORET BRI AR
OBURE LA AT MR R
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the first dosage varied from a small amount to a relatively large one, and in the
second the effect of much less dosage was followed in the hope that infinitestimal amo-

unt of lead might accentuate the difference of the sensitivities of the adopted parameters.

The First Experiment
Method & Materials

Seventeen rabbits weighing from 2.8kg to 3.8 kg were divided into four groups
(Group A, B, C, D, Average weight 3.3 kg) and no manipulation was made until all
of them started gaining weight 5 weeks after the purchase. A single shot of lead
acetate was given subcutaneously in the following dosages : (Group A : 150 mg Pb/kg,
B: 50mg Pb/kg, C: 10mgPb/kg, D: OmgPb/kg). An activity of ALA-D, B-Pb,
counts of basophilic stippling were measured on days O, 1, 3, 5, 7, 15, 22, 29, 35 and
43. Measurement of ALA-D activity was done according to “‘the simplified method -
of Wada, et al? Blood Pb was determined with Dithizone-Atomic absorption
spectrometric method.? Basophilic stipplings were counted both coarse and fine type
under the fluorescent light microscope following the staining with Acridine Orange.*

A count was expressed in the grades ranging from—to+ + + +.

Results

1) The ALA-D activity : The fall was already precipitous within 24 hours following
the injection and the depression came to a level in 3 weeks. The speed and

extent of the fall appeared dose dependent (Fig. 1). Within 24 hours the average

ALA-D activity of A group rabbits came down to 10% of initial value, B group
13% and C group 23%.
%

——————
001 357 15 22 29 35 Days
Fig. 1 & ALA Dehydrase Activities

2) Blood Pb: The elevation of lead concentration began in 2 days following the
injection and reached a plateau in 2~3 weeks. At the time of the peak elevations,
the levels were again dose dependent: (A group: 79.8ug/d/, B group 66.9
pg/dl, C group 28,7 pg/dl, D-control-group 1.7 ug/dl). (Fig. 2)

3) Basophilic stippling : Grading was given according to the following standard: 0
to 10 basophilic stippled RBC/10,000 RBC: -—, 10 to 50/10,000 RBC: +, 50
to 100/10,000 RBC: ++, 100 to 150/10,000 RBC: ++-+. Appearance of
stippled cells was noted within 24 hours and a greatest count (+ ++) was noted
in the subject # 1 of group A. Much less count of stippled cells appeared in
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Fig. 2 Blood Pb Concentrations

Table 1 Basophilic Stipplings

Days
Group 0 1 3 5 7 15 22 29 35 43
& No.
1 — H + + - — + H Ht H
A 5 — — H +H- -+ + + +H -
9 — — - - - - 1 - | -
6 — + — - — — —+ + - +
B
u | - - + + - + - + + +
ol 3 - - - - - - - + + +
15 — — - + — — — — — =+
D . B B a B B B B a B B
12 - - - - - - - - - -

groups B and C (Table 1).

The Second Experiment

The second experiment was carried out with an assumption obtained from the
results of the first one that the difference of sensitivity of each index could be further
obviated if much smaller amount of lead was given. Divided dose of lead stearate
was orally administered for this purpose though an absorption rate of lead through
the gastro-intestinal tract of the rabbits is not known. *(In human being, the absorp-
tion rate through G-I tract is approximately from 5 to 10%5.)

METHOD AND MATERIALS.

Twelve rabbits weighing from 3.0kg to 4.2kg (Average weight 3.5kg) were
divided to 3 groups (group A’, B’, C’, each group includes 4 rabbits). Five equally
divided doses of lead stearate (total dose 100 mg Pb/kg for A’ group, 20 mg Pb/kg for
B’, 0mg Pb/kg for C”) were administered over 5 consecutive days. The same Parame-
ters as the first experiment were measured with the equivalent method on days 0, 1,
3, 5, 10, 17, 24, 31 and 38.

Results

1) The ALA-D Activity : The average fall of activity was as low as 219 of initial

*
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0135 10 17 24 31 38 Days
Fig. 3 0 ALA Dchydrase Activities

value in group A’, 80% in B’ 24 hours after the first dose (A’ : 20mgPb/kg B’ :
4mg Pb/kg) and reached the bottom on 5th day (A’: 11%, B : 30%). A rapid
recovery transpired thereafter and the activities were back to approximately 90% in
both A’ & B’ group on 38th day. (Fig. 3)

2) Blood Pb: The level rose siginificantly following the first dose. However, the
elevation was much less impressive compared to the fall of ALA-D activity : A’ group
rose from the initial level of 11.3 pg/d/ to 32.8 ug/dl & B” group from 3.8 pg/dl to
21.2 pg/dl or 3rd day. (Fig. 4)

rg/dl
100,
XEp: AG.
50 o :BG.
40 A A 1 CG.
30 -
20 N .
10 ¢’ —
0135 10 17 24 31 38
Days
Fig. 4 Blood Pb Concentrations
Table 2 Basophilic Stipplings
Days
Group 0 1 3 5 10 17 24 31 38
& No.
2 —_ —_ —_ — — p— p— — .
A 6 B - - - h - - B B
10 - - — - + — + - -
14 - 1 - - - - + - -
3 - - + - - - - - -
B’ 7 - + - - - + + - -
11 - — — - - — — - -
8 — _ _ — _ _ _ _
C’ +
12 - - - - + + + - -
BaSo/Ery.

— :10/10000> + : 50/10000> H : 100/10000>
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The lead concentration came back to its initial level in 2 weeks in contrast to the
ALA-D activity which was still significantly depressed at that time.
3) Basophilic Stippling : There was no significant elevation in counts. (Table 2)

Discussion

Hernberg observed in five men who had been previously unexposed to lead and
undergone an occupational lead exposure that a rapid fall of ALA-D activity was
followed by a gradual elevation of blood lead level.®” When the equilibrium was reached,
the two parameters showed precise reverse parallel relationship.® Our experiments
confirmed in the rabbits that the invasion of infinitestimal amount of lead can be most
sensitively noted in the fall of the ALA-D activity. The elevation of lead bloodlevel
appears also sensitive. However if the amount of lead administered was minute enough,
the elevated value itself falls within “a normal range .

In man, the absorption rate of lead orally taken is estimated as approximately 5
to 10%. If the effect on the parameter is assumed as proportional to the absorption
rate, the absorption rate of the rabbit comes to the similar order : namely the fall of
the ALA-D activity was roughly equal in the case that 10 mg of Pb was subcutaneously
injected and in the case that 200 mg was orally administered.

The recovery of the activity began immediately following the termination of the oral
administration. However, the activity was persistently depressed after subcutaneous
injection and there was no sign of recovery except for one after 5 weeks elapsed. This
could be accounted for by the fact that a subcutaneous injection caused tissue necrosis
and frequently anabscess which hindered rapid distribution, therefore excretion of lead.

It is notable that the blood lead level returns to the “normal level” in much
earlier phase of the second experiment than the activity of ALA-D. A real explanation
is yet unknown but presumably the ALA-D activity continues to be affected by an
infinitestimal amount of lead which does not cause the appreciable elevation of blood
Pb level but still is continuously released into the blood stream out of the tissue pool.

As already noted by other workers, the sensitivity of basophilic stippling for lead
invasion is clearly inferior to the other two parameters.”” The appearance of stippling
is also known to depend on multiple factors; staining method, drugs, time of drying
slides, etc. We have noticed that male rabbits tend to have higher counts than the
female even before lead administration. The statistical significance, however, cannot
be proved out of this limited number of the materials.

Though the ALA-D activity is a sensitive indicator of saturnine influence, a com-
ment should be made on its specificity. Nakao et al measured the ALA-D activity in
a variety of diseases but found no inhibition except in lead poisoning.” Nikkanen
found that mercury and copper are markedly inhibitive in vitro but manganese is not.

Other metals such as calcium and magnesium are slightly inhibitive in vitro.®

Conclusion
When a minute amount of lead was administered to the rabbits, an activity of ¢
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amino-levulinic acid dehydrase was most sensitively inhibited and the recovery transpired

most slowly. The elevation of blood lead concentration was next sensitive and ap-

pearance of basophilic stippling is not a reliable index. We believe that the ALA-D

activity can be used as a valuable method to screen and follow the influence of minute

amount of lead.
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THERMAL CONDITIONS IN THE INDOOR ENVIRONMENT

Yasuhito SATO, Hiroshi YAGYU, Kiyoshi MOROZUMI
and Minoru AOKI

*(Department of Environmental Hygiene, Tokyo Metropolitan Research

Laboratory of Public Health)

Saummary

The optimum temperature for workers depends on metabolic vate of work, race,

sex, age, clothing, climate of the districts and state of acclimatization.

Then we investigated the subjective-optimum temperature of indoor from the

questionaive of office workers.

The results are as follows.

In summer, the effective optimum temperature ranges from 22°C to 23°C, while

the optimum room-temperature remains between 25°C and 26°C.

In winter, the both optimum temperature are somewhat lower than in summer :
from 19°C to 20°C and from 22°C to 23°C respectively.
When the floor temperature is higher than the room temperature, the effective

optimum temperature especially for women teuds to be lower the afore-wentioned

ranges.

temperature than a decade ago.

It seems that many of workers at present would prefer Somewhat higher

There is general teudency that room temperature cooled too much in summer, it

warmed too much in winter, again air curvent is little.
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Table 1 Selected environmental conditions
indoor and outdoor in Summer

L COFLE GRAED 11FE2Thb, BRITAL
CHNEEBEE b 2HBNX T 5, Zhik
AT E B & TEVNE I 5 TR D PIEICE LT
BRNMEREC s CWBEBbhs, £2L40, B
IR LG THI40% D A 25.5°C = TR
IWEEZTED, EHEI0.5~1°C 73235 &
A0 DAY TRRE] EB 2 T, Bl

o THDHETEIVA%D 5 BB T-2326% LT 14% T
k 7 8 Average HHD, [RPE] DELCD & BT 30% %
t
T”1w“ P R R b, HWFRI0BLNTH D, BlErn e
t ° . .
cmperatuue : ' NECDTICH B b DEEbhD,
Ind Humidity % 54,0 48.3 51.2 KRR CRE, T, SURC b 224 S R
naoor :(-4 =gy ElRE; .7v’ \:,.’ g \7; =
Aircurrent m/s | 0.094 0,102 0.098 S ““wa} BEES, S -
Effective temp °C| 22,4 22.8 226 B) S hHRTHBD & EEER XOHEEE & OBFRIEN
1, @20 ThHs, WEETE, 5B Fik22°C
O\ét_ Temp;rature C| 30.3 30.4 30.4 (ET) (21, 5° C ~22. 4° C DfPH) 1E#50%0 7% [T
00T [Humidit 60. 3 58.1 59.2 . .
i BEXW ] L TBS 23°C BT iehk e
Table 2 The relation ship between the subjective sensation and the average of
thermal conditions in the cooling room
Subjectjve
;;;;;E\\§Sffijf Cold Cool Comfortable warm hot
Condition
Sex male | female | male ‘ female | male ’ female | male | female | male | female
Total percentage % 2.1 l 15.5 39.0 ] 37.2 6.0
Sex percentage % 0.2 1.9 6.2 9.3 25.5 13.6 28.0 9.1 3.4 2.6
Dry temperature °C| 22,6 24.7 24.7 24,9 25.4 25.5 26.1 26.7 27.4 27.7
Wet temperature °C| 18.2 17.9 18.6 17.8 18.6 18.4 19.0 19.2 20.0 20.7
Air current m/s 0.160, 0.105 0.118 0.098 0. 085 0.085 0.095 0.090; 0.092| 0.118
Effective
temperature °C 20.7 21.7 21.9 21.9 22.4 22.3 22.8 23.2 23.8 24,2
male
{emale
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Fig. 1 Distribution of the thermal Sensation in the effective temperature
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Table 3 The floor temperature and Subjective sensation of the face, hands, and foots

floor temp. °C
Subjective 22 23 24 25 26 27 28 29 30 Total
Sensation
“hot” 0 0 25 21 33 8 0 1 97
Face “not hot?” 6 20 69 140 114 91 21 467
Total 6 20 78 165 135 124 29 564
floor temp. °C
Subjective 22 23 24 25 26 27 28 29 30 Total
Sensation
“Cold” 2 7 22 31 39 8 0 2 120
Hand “not cold” 13 68 143 103 81 21 3 2 438
Total 6 20 77 165 134 120 29 3 4 558
floor temp. °C
Subjective 22 23 24 25 26 27 28 29 30 Total
Sensation
“Cold” 3 7 18 31 29 24 2 0 0 114
Foot “not cold” 3 13 57 130 103 92 26 3 4 431
Total 6 20 75 161 132 116 28 3 4 545
Unit: Person
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Table 4 Subjective sensation associated to
the interrelationship between room
temperature and floor temperature

Subjective
Sensation| « hot “not Total
hot ”
Condition
Roomtempera-
ture> floor temp. 52 222 274
Face |Room=floor 9 44 53
Room <floor 36 200 236
Total 97 466 563
Subjective
Sensation| . »| “not
Cold cold ” Total
Condition
Room tempera-
ture>floor temp. 29 237 266
Room =floor 7 46 53
Hand
Room <floor 30 | 210 | 240
temp
Total 66 493 559
Subjective]
Sensation| »| “not
Cold cold” Total
Condition
Room tempera-
ture>floor temp. 57 210 267
Foot |[Room=floor 7 46 53
Room < floor 57 179 236
Total 121 435 556

Unit: Person
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Table 5 Selected environlmental conditions
indoor in winter

month
\ 1 2 Average
Condition
Temperature °C 24,4 24.3 24,3
Humidity % 31.4 36.9 34.1
Air current m/s 0.077] 0.087 0.082
Effective Temp. °C 20.5 20.6 20.5
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LB OEEFIZLICCTHY [TEIW] & TR
Y| OEEET0.5°CTHL, L D0.5°CIE
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B EFL TV 5,

IR IR S X OBl & EBEREE S o B R 1L
6, M7RRLTHD, BEREEALDE [TEI]
EWSEIZDZ DR B I 19°C TH H BFIILTF
CHR10%E { T 5 T\ B, 18°CITn D & Tl
RFEN], [H] EWIFLRSL T D, HICHE
B PEEL L] o4, BFL18, 19°C kEuR
L FE 18°C M 75%, 19°C 2369% TH B, 20°Cic
Toh & BFHOTHICII LT, KFHB51%THY, i
Pkl o MEELLE] OB&EHE -T2
PNHEFE22°C ¥ TR CEERR - T D, FTRE
% PO &R OBMIIN S, 9 THD, [TE
U] U B[S 21~24°C AT LT Y, F0
1T 22~23° C 1R B IR U 50% TH 5, 21°Cieit
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WWinsd & Bidk T8 LIEEHz (b, —F
P Y FEELLE] OEEZEDREDEZD L H T2
22°C, IF4121°C & 22°C AR UEH A%RL T

Table 6 The relaﬁonship between the subjective sensation and the average of
thermal Conditions in the heating room

Subject_ive

Sensation hot warm Comfortable Cool Cold
thermal
Condition

Sex male ’ female | male ’ female | male | female | male 1 female | male | female
Total percentage % 9.5 l 36.2 41.0 11.5 i 1.7
Sex percentage % 5.8 3.7 18.4 17.8 25.1 16.0 6.8 4.7 0.7 1.0
Dry temperature °C| 25,3 25.3 24.9 24,9 23.8 24.1 23.3 23.6 22.6 23.4
Wet temperature °C| 15.2 15.3 15,2 15.3 14.2 15.0 14.2 14.8 12.2 14.3
Air current m/sec 0.077) 0.069] 0.077) 0.078 0.085 0.095 0,095 0.086 0.065 0.075
Effective
temperature °C 21.2 21.1 20.9 21.0 20.1 20. 4 19.9 20.3 19.0 20.1
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CORREVATION OF OXIDANTS CONCENTRATIONS WITH OTHER
AIR POLLUTANTS AND METEOROLOGICAL FACTORS IN TOKYO
(1ST REPORT)

Isao MIZOGUCHI, Yasuhito SATO, Masanobu OSAWA,
Kuniyoshi MAKINO and Hiroshi YAGYU

(Department of Environmental Hygiene, Tokyo Metropolitan Research
Laboratory of Public Health)

Summary

Average oxidants concentrations in Tokyo Metropolitan Area, from 1967 to 1971,
showed a gradual rise and reached presently 0.04 ppm. Seasonal variation of average
and peak concentrations were noted : the concentrations during spring and summer
were higher than those during autumn and winter. Temporary rise at night was noted
in winter whereas during summer high concentrations were limited to during daytime.

Our study on the correlation between oxidants levels and other air pollutants (and
meteorological factors) suggested that the separate procedure in daytime and at night
was necessary. About correlation coefficients in daytime, oxidants concentrations to
wind velocities were negative significant and to temperatures were positive significant.
At night, those to wind velocities and temperatures were positive significant. During
the daytime of 5 days in July of 1970, when oxidants concentrations were consecutively
above 0.1 ppm, correlation coefficients of oxidants concentrations with carbon monoxide
concentrations were positive significant. :

Further researches in this field are necessary : that is, the studies through correla-

tion coefficients from more time length and multiple correlation coefficients.
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Table 1 Average Oxidants Concentrations per
hour in July, 1970. From data of
the Tokyo Metropolitan Reseach
Laboratory of Public Health

18 dayl 93 | 24 | 25 | 26 | 27
days of,
Sat. | week| Thur.| Fri. | Sat. | Sun. | Mon.
time
1.3 1 1.3 0.9 1.4 2,00 1.3
1.3 2 1.3 0.7 15 1.8 1.1
1.5 3 1.2 0.6 1.5 1.2 1.2
1.3 4 1.1 0.8 1.3 1.3 1.6
1.2 5 1.2, 0.8 1.4/ 1.3 1.8
1.6 6 1.3 0.8 1.8 1.4 2.1
2.4 7 2.0 1.5 2.8 2.0 3.0
5.5 8 3.00 4.0 6.2 3.9 4.8
9.0 9 8.4 10.5; 12.0/ 9.8 9.6
16.8 10 14.0, 16.0; 13.8 18.3| 12.5
25.5 1 19.5] 22,0/ 24.0{ 34.0 14.0
23.5 12 23.5] 20.0] 28.0| 24.0 27.0
23.0 13 10.0f 15.2| 24.5 13.3] 20.5
9.3 14 7.5 13.1] 13.5 8.3 11.7
9. 2 15 7.0l 9.1 10.9 6.9 6.8
11.2 16 6.0/ 5.5 8.1 5.3 3.3
10.5 17 3.5/ 4.7 6.0 4.8 2.2
8.5 18 2.1 2.5 38 33 1.3
5. 5 19 1.1 1.3 1.2 2.2 1.4
4.2 20 0.8 0.6 07 10 1.7
4,0 21 0.7 0.8 0.8 1.0 1.5
3.8 22 0.8/ 0.9 1.7 1.0 1.7
3.3 23 .o 0.8 1.7 0.8 0.8
1.8 24 1.1 1.2 1.8 1.3 0.9
25.5] Max. 23.5 22.0, 28.0{ 34.0] 27.0
1.2 Min. 0.77 0.6 0.7 0.8 0.8
7.7 Av. 5.00 5.6/ 7.1 6.3] 5.6
pphm.

I hRERCEF B A+ 2V FEAERLIO TS 2
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Table 2 Total Hours of Oxidants Measuring
Apparatus at Work

1967 1968 1969 1970 1971
Jan _ 522 — 731 672
Feb. e — — 445 619
Mar. 652 706 — 737 705
Apr 630 678 — —
May 594 727 131 676
Jun 639 529 563 666
Jul. 737 741 698 710
Aug 740 737 732 705
Sept 630 713 702 552
Oct. 407 731" 662 730
Nov. —_ 175 632 479
Dec 267 — 648 662
Total 5, 296 6, 259 4,768 7,093 | 1,996

B A A I 35 X 0% LB IR ol
¥ Lk OB H—RICTT, AR Rl UCA BT
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Table 3 Monthly Time Length of the Oxidants Concentration above 0.1 ppm or 0.15 ppm and

Monthly Av. (ppm) Peak (ppm)

0.1

~_0.01 0.02 0.03 0.04 0.05 0.06 0.2

0.3

Years

Jun.
Jul.
Aug.
Sept.

Oct.

Nov.

Dec.

Fig.

1

*Av. conc from Jan, 71 to June 71

PRI IS ST S AP IS l * Max. value in each year

A #
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== uue
22772772 777 222 7]
EATA SO ST
=
TN TTTIESOTTS

@H

)

Monthly and Annual Variation of Oxidants Concentrations in Tokyo From March,

1967 to March, 1971

Rate per monthly total Measuring Time

N Lo, BT 1968 1969 1970 1971
day- (G [GD) D) C
time or conc.|above above % above above % above above % above above % above above %
night 0.1 015 | %1 015 |%lo.1 015 | %01 o0.15 | %1 015 | %
month ppm_ ppm ppm_ ppm ppm_ ppm ppm  ppm ppm_ ppm
Jan. d?yﬁitme 8 Wiy — 0 10 1.5
N . .
d. _ 8 5@
Feb. d — — 5 @ 7 1 2.4
Mar. d : Ly, 0.3 — 0 u 2.6
Apr. d. 2 29 2 @Dlgs — —
n. "
May. d. 86 ey 2 @Dlgs o8 8 o
iy . . . .
d 31 (5) 5 (9 2% (9 23 (5)
Jun. n 4.9 6 11.5 4.6 1 3.6
Tl d B My B © 44 17 ae 47 a8 g g
. d . . . .
Aug. d 4 Wiy 4 IDeg B Eg 9.0 20 ®,3
Sept. d 4 06 B gy B Digg 18 M) 33
d. 1 6 18 @ 23 (4
Oct. d od 15 27 5 &Y % 4.0
Nov. d — — 2 11 3 @laa 0
d 5 9
Dec d TR A B — 2 %Y w0 @50
daytime | 172 (D 252 (35) 0 a9 332 (47 9 @
Total | night 20 (69 32 (2 0 (59 63 (17 24 (0)
total 201 (23| 3.8 254 3P| 41 170 (@0 3.6 205 (649 4.2 43 () 2.2
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Fig. 2 Monthly Time length of the Oxidants
Concentration above 0.1 ppm from
March. 1967 to March 1971
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Table 4 Correlation coefficient of Air Pollutants and Meteorological Factors in the

Photochemical Smog in Tokyo

(1970, 7.23~7.27)

TEMP | HUMI ' W.V. ] SO, 1 NO; ‘ NO [ Oxid [ co
TEMP — — — — — — — —
HUMI | #—0,701 — — — — — - —
W.V. #0.372 | —0,175 — — — — - —
SO, w50, 484 | *—0,337 | **0,381 — — — — —
NO, %0, 357 0.184 0.377 0. 274 — — — —
NO —0.200 | #0644 0.067 | #*0.551 0. 261 — — —
Oxid ~0.162 0.181 | *#-0.469 | —0.171| —0.051| —0.094 — —
co 0,093 | #0371 | —0.055| #0.363 | *%0,430 | #%0.487 |  *#0.380 —

r (35, 0.10)=0.2746<*

r (35, 0.05)=0.3246

r (35, 0.01)=0.4182

(210)
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Table 5 Correlation Coefficient between Air pollutants and Meteorological Factors and Oxidants
during daytime and at Night. (Oxidants Concentrations were above 0.1 ppm)

TEMP | HUMI | W.V. SO2 NO; ! NO Dust H.C. CO
DAY TIME **%0,33)  —0.17] #¥—0.31 0.11} -—0. 08l -0, 04 0.07 0.077  -0.13
NIGHT TIME *0. 38 0.16 0.33 0.20 0. 07‘ —0.28 —0.09 0.17}  —0.04

r (60, 0.05)=0. 250
r (60, 0.10)=0.211

r (20, 0.05)=0.4227
r (20, 0.10)=0. 3598
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STUDIES ON THE QUALITY OF WELL WATERS IN THE
METROPOLIS OF TOKYO

Shuichi MIMURA, Hiroshi NAKAMURA, Yasuko HIGUCHI
Tomoko AIDA, Masayoshi FUJISAWA and Hiroko OSHIDA

(Department of Water Analysis, Tokyo Metropolitan Research Laboratory
of Public Health)

Summary

More than twenty thausand samples of well waters in the seven wards of Tokyo
and the Tama District were examined according to the Japanese Standard Method for
the Examination of Drinking Water, in order to survey the condition of underground
water pollution, during the period of August 1970 to March 1971.

The well water qualities in the areas surveyed are shown in Fig. 1 and Fig. 2.
The histograms of chlorine-ion, KMnO,-consumed and total hardness are shown in
Fig. 8, 4 and 5, respectively. Percentages of samples unfitted for the drinking water
standard are shown in Fig. 6.

These results show that 50.3% of the samples examined did not fit for the drink-
ing water standard. * 78.6% of unfitted samples were proved to be undesirable by the
presence of bacterial contamination, and 10.7% by appearance, 5.5% by both of
bacterial contamination and appearance.

Namely, these results suggest that if 94.8% of unfitted well waters were treated
by chlorination or/and filtration, they would fit for the standard. Remaining 5.2% of
samples did not fit for the standard because of odor, taste, pH value, chlorine-ion,
KMnO4-consuﬁ1ed or/and total hardness. It would be very difficult to find a domestic

countermeasure for these well water.

L gamE UCTHEAL O 2R, MXATEHEAK, #3
K, $EK, WEK, BaK, BK, TENKARD

FAERIBHCAONER L, BHEIC X O A TERRES KB, ALEZEHX N, A, Jal, I, I8
OHBALYMNENR T D, LORTHKEFERK & B, Bz, KW, mEAhL, =98, Be, BE

* URERCATHETRT KRR M AR N, B, A, ENFoK
S SR , BEERECIAET, B, WHO&TS I
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Locality Sans Joioated sanp) ,.‘,‘.'\’i’ﬁ) dstected samples) | % ° s:‘r;g{f;) {aerake, mi/1) faverage, mg/1) favorage, my/l) ) 182
Seagaya-ward | 2442 | [5.1 0.5 4.8 35.4 1.6 4.1
Sugnami-ward [ 1170 | 6.5 1.2 3.5 30.5 1.1 7.4
Nerima-ward | 2853 | ]5.6 0.1 2.3 3.3 1.0 3.9
lsbashioward 1089 | 1.3 [ 0.6 2.4 Jss.8 | Jo.9 3.0
adcivard | 29 [ 276 | 0.0 621 | [28.1 3.3 | 0.0
Kasusiika-ward| 49 | 26.5 | f122 59.2 | 64.6 5] 0.0
Edogawa-ward | 189 [[2.5 0.5 1.0 | 59.9 6.5 7.2 ]
Ward divwier | 7830 [2]6.5 s T5o T4 7.8
Fig. 1 Well Water Qualities in the Seven Wards in Tokyo
Test et Number (‘:/:’P;""Lf‘n“:l; (:;g‘i\ri.‘f e \'ﬂr‘"e : "(‘;4‘“: :“"‘mix:d" Aponia Cllorinonion KMnO, -consumed Total Hardness C‘i’ib’\rﬁ;?_afms =
Locality Samples [minated sump.)| Sbvors l;‘i'[ ”712'.2‘,?;(") 6 of detue (%5:; devgored) - (average. /1) (average, mg/1) (sverage, mg/1) © of posi {‘v)/g/::\fl aer
Ome-city | 836 [[2.7 \Lt 9.5 ][] 8.0 5.1 0.7 56.8 | |61
Fussa-isy | 9 | 0.0 12.5 1600 125 12.5 L2 55.6 [ 0.0
Hamura-town | 55 [] 3.6 w79 J20.0 7.3 1.0 6.3 || 20.0]
Micado-town | 55 | |7.3 ARG |5 14.5 0.8 80.1 | 23.6]
Aita-town 57 |las 00,077 a0 8.8 0.9 75.4 10.6
Hinode-village | 110 || 1.8 8% //{ | 6.4 3.6 0.8
e |00 LN %0 o
willage " 0.0 0.8
NISHITAMA 57

Hachioji-city
Hino-city
Tama-town
Tnagi-town

Machida- city

MINAMITAMAC
distric:

Fuclu-city
Chofu-city
Komae-city
Tachikawa-city
Akishima-city

Kunitachi-city
Higashiyamato

~cit
Mitaka-city’
Hoya-city
Tanashi-city
Kiyose-city
Higashikurume:
me:
Kodaira-city
Higashimuraysma
Koganei-city
Kokubunji-city

KITATAMA-
listrict

TAMA district

Fig. 2 Well Water Quatities in the Tama District
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Fig. 3 Histograms of Chlorine-ion in the Well Waters Examined
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Fig. 4 Histograms of KMnO;consumed in the Well Waters Examined
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STUDIES ON THE BIOLOGICAL SLIMES IN WATER SUPPLY SYSTEMS

(1) SLIME-FORMING ORGANISMS AND CO-EXISTING ORGANISMS
FOUND IN THE SLIMES FROM DRINKING WELL WATERS AND
INDUSTRIAL WATER SYSTEMS

Atsuhiko MATSUMOTO

(Department of Water Analysis, Tokyo Metropolitan Research Laboratory
of Public Health)

Summary

The biological slimes, various slimy films and flocks developing inside of water
pipes and water tanks, have been known to deteriorate the water quarity and to fall
markedly the economical values since long ago. These slimes are known to be com-
posed of the masses of many kinds of microorganisms, such as zoogloeal bacteria, iron
bacteria, sulphate-reducing bacteria, fungi and algae. Further, various protozoan and
metozoan members, such as ciliats, flagellats, rhizopods, rotifers, nematods and acari
are known to co-exist with them. A lot of mineral materials such as iron hydroxide, muddy
particles and fine sandy granules are also often deposited on them. Many works have
been done in the fields of industrial water supply and many kinds of slime controling
chemicals have been developed. Notwithstanding the fact, as to the slime problems
of drinking well waters, our knowledges are extremely limited.

The writer examined microscopically about 100 slime samples and cultured some
of them. After the examination, it was revealed that most of the slimes are mainly
composed of zoogloeal bacteria and iron bacteria. The biological constituents of the
sixty samples from drinking well water supplies are shown in Table 1 and those of the
forty samples from industrial water systems in Table 2. Iron bacteria were found in
forty-five of sixty samples of drinking water supplies, but only in twelve of forty
samples of industrial water systems. Leptothrix were commonly found in eleven samples,
Sphaerotilus in nine samples, Gallionella in eight samples and Crenothrix in two
samples respectively. Fungal hyphae were observed in ten samples (16.6%) of sixty
well water samples and in thirteen (32.5%) of forty industrial water samples. Algae

*RGUEBILAT AT AE R
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were found in twenty samples of industrial water systems, but rarely found in the well

water supplies.

of industrial water supplies.

Anaerobic sulphate-reducing bacteria were detected in eight samples

On the whole, flora and fauna of the slime-forming organisms and their co-existing

organisms in the well water systems seem to be distinctry different from those in the

industrial water systems in having rather simple constituent, such as iron bacteria, but

in lacking algal members and sulphate-reducing bacteria.
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Plate (I~IID)
Microorganisms in the Slime Samples

(photozraphed 100 x or 400 x and enlarged 4 x)

Plate I

(1) Gallionella sp. (2) Gallionella sp.

(3) Leptothrix sp. (4) Leptothrix sp.

[zl

p.

(5) Sphaerotilus sp. (8) Sphaerotilus



Plate 11

(7) Zoogloeal bacteria and a Rotatoria sp. (8) Fungal hyphae

9) Oscillatoria sp. 1) Synedra sp.

(1) Ulothrix sp. (12 Nitzschia sp. and Pinnularia sp.
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Plate I1I

(13 Awmoeba sp. (1) Awcella sp.

(155 Rotatoria sp. on Sphaerotilus 180 Vorticella sp.

(17 Nematoda sp.
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Table 1 Occurrence of Microorganisms
Water Supply Systems

U A psRAE Ule b/ A D < 5Tk
D, &b, KLk DA RIS
Lf%@ié#tfbw%lﬁ}ﬁf) XD TEN 5 T — B

, Bk QRN AR K E T B) ORBIKRRICREL
oA T A LOMI (F—1) 1k, RN b D

SIS R B A b BB, —REHTs LIk
KLTHBRAKLTWAREC D L, TDE2YIN

CIRAWC A CHE L, AR R, MR &
FAELTRELTL 20 E 5 L5 TH o1, #
TS 51T, =0 b0 EL WS L
DY UIELIED » 601144 (23%6) wwm b, &
D5 HLE—JED Gallionella sp. 35 L O Leptothrix sp.
MHBK TS0 Hlhbh, ol OjE»IM
FLTBLDMN3H, Xbic Crenothrix sp. H%
U Sphaerotilus sp. DN 5 7o b DAE 1 HE LD
bittee =7, A DEMEIEREER TSRS
A LPRTE LT 240038 <, 4541 (75%)
AL TR D, WTRKBCEIT 20X, 27eho
TS TESPA il I P Y 371 A B
Gallionella sp. : 8 |, Leptothrix sp. :

114

in the Sixty Slime Samples from Drinking

\\ T34 50 T8 91023 T8 1037 1819 200022 2324 75 20 27 2a 20 30 31 333435 30 373K 3930 3T42 433945 16 3748305051 523354 55 o 33060
Nitane 0!
BACTERIA
IRON (lh\l TERIA ! O O
%o 0880 @8::::: O 00 OO0
, ?@ §
::YIUP(H\H RH)UIR\ wo (D O % % O&) 08 8 O
o [@) (@) (0] [@) 00 0
;‘\i\\;\)l’li\'('l,'\l' o O
e}
o
o
o
Q
0
00 o
co O oo 0O
o) g o o
o 0 00O o o o
L o 00 O 000
0 o
l:l O
METOZOA R
R()’lli\ TORIA : O OO O
o0 O
© o)
o 00
P 00 0.0 Q O 00
A - -

(226)



Table 2 Occurrence of Microorganisms in the Forty Slime Samples from Industrial Water Systems

No. of Samples (Mar. 1234 5678

1968—Aug. 1971)

Name of organisms

OO TII2 13 141516171819 20212223242520 27282930 31323334 353637383940

BACTERIA
IROGN BACTERIA
Gallionella sp.
Leptothrix sp.
Crenothrix sp.
S'phacrutilus sp.
ZOOGLOEAL FORMS
SULPHATE REDUCERS

®)

O OGO
OO0 008 O

O

© 988 oo
®

O

@)
©c O 00
Q

FUNGI

OO0
0000 O O O

QO
OO 00 O

ALGAE
CYANOPHYCEAE
Oscillatoria sp.
Phormidium sp.
Anabaena sp.
BACILLARIOPHYCEAR
Melosira sp.
Cyclotella sp.
Fragilaria sp.
Synedra sp.
Pinnularia sp.
Navicula sp.
Gomphonema sp.
Cymbella sp.
Nitzschia sp.

Surirela sp.
CHLOROPHYCEAL
Pediastrum sp.
Coelastrum sp.
Scenedesmus sp.
Ulothrix sp.
Cosmarium sp.

O

o0
@)

PROTOZOA
CHROMONADEA
Mastigamocba sp.
Euglena sp.
Chromonadea sp.
CILIA TEA
Vorticella sp.
Paramecium sp.
Phascolodon sp.
Ciliatea sp.
RHIZOPODEA
Amoeba sp.
Difflugia sp.
Arcella sp.
Euglypha sp.
Rhizopodea sp.

METOZOA
ROTATORIA
Rotaria sp.
Philodina sp.
Lecane sp.
Monostyla sp.
Rotatoria sp.
NEMATODA
Nematoda sp.

O

ARTHROPODA
ARACHNIDA
Acarina sp.

Q

Crenothriz sp : 21, Sphaerotilus sp.: 9 )
Gallionella+ Leptothrix : 4 f)
Gallionella+Crenothrix : 2 ff)

Leptothrix + Crenothrix, Leptothrix -+ Sphaerotilus :
%2 5, Gallionella+ Leptothrix+ Crenothrix 24 X
Y Gdllionella+ Leptothrix + Sphaerotilus, Gallionella
-+ Crenothrix + Sphaerotilus, Gallionella+ Leptothrix

-+ Crenothrix + Sphaerotilus : £ 1§D X 5 ¥ 4 C
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TKZ =N 1LH, Thihabiii,

—J7, TEEHKEZER LT SRKRHRCHE Ui
27 A AOMBIY, FRDEBAT L TEM b O
NE L, OB LMEMI D Tiled, 18, ¥
s BB VIR LT E ORI E A S B ks L
TRD, IREERECHKRRERT L0
B otlo, TERAKTIEZDOE S PNBHIKE LTHAER
NBDT, EERITERPSNIKIE & KB EA B
HTWD, KBOEL Tt - T RIEBHET X 5Tk
BETEENY, BREMATLIESNZ VY, ok
STKFCHAKPOFBBENEE D, KELIFE X
USIRAE & 70 B O TN EETET B DA O KB
B h Brivs, BA0ERIETIE LR T4 srhofl
HEMrR— 2R LI, Sl A bhIcbDbE D
B o Tchy, Tid Sphaerotilus I3FhA E T 9 FlIC L
B, BTHg7 Gallionella o Leptothrix v & p5kx
W& hict Db mic 3 I ¥lad 5k, Tk
76 o T B DITRIL D Zoogloea THh b, kD194
(47.5%) DEFHCZ BRI T\ 5, HKMEE O B &
BEITEIE, BRKERER L CHE R ERBRT 50
T, HR A BEEMREE LTHERT b i T
Bo WMOVKBENIA T A LPTH LS HREFETHZENT
X, FEELBAKRILR 54 Ahic s X CEah
BEAET S L b b, FEICHLKRER IS
5 X5 IRl A BRI TIE TS &, Lid LIGEDE
OHBET ) ARDOBEERDDLZENTED, Th
B OWTREHEY Lick &5, S HORERID A
B35 o L8 TE e, RREHIIARNRKh T
BELFELTRIA LOXEEWEY L0 o L2
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7o e, 1341 (32.5%) DFEK A BRT D, B
HOHEL B L0, EKROBACHHTIEE
£, 208 (50%) wabh, thTh BEHREO
Oscillatoria sp. Fe#(D Synedra sp. Cyclotella sp.
Navicula sp. # 1UC {§ % ¥ © Ulothrix sp. Scene—
desmus sp. Ts EMHIRNEZ S AD bhic, oh b B
X FKPCBAEL T ich by, BEEES DL &
VIR LI D2VKEEE & BIIBALTE I
DTHAH EE L bhie, £ UCEKEN TR
TR T4 LEBEH LTI B Th, hECHERL
TebORFEE LT, ZRACHIBEE,EHEL TR T
A LEFETHEND B LV bR TW5h, MR A
A HRFE L TWBREAEDCHRAETYDO R 7 4 LTE
BRI BIER D B\ R B E T S0\ TR TR
b4dic b, RHLEAS . HHHROEA &L
B S TR R S AT WAL D EELBNDD
TAEAXTILINBDOBRICOWTDORE R L T, Ll
F, BB IOTERKDOBKRHENCREE LIRS
4 KDY OWTRERT Lic, TEMAKD
BETI, A7 A4 ABEIEFIRER LT OFER L
BECH L CE L OWENfTIbTE b, K&E%%)
BE2BHITTNE, 22 Unl, FKDZRTAL ALK
LTS R ERAT L LT LBERE L A%OTIE
2L ZANRKE L,
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ok GETKED s XOTH#AK ErHzEk) o
KR FEAE LI 100 Bl R 7 4 A3EHEDWTE
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(1) PIRAIABKBEOTEER, AT - TH
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oo

(2) EARRETEMAKRCHE LIcR 5 4 DR
IR D DRI & D bl
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(4) Zoogloea IXjRE L 3 X L50% DM T
B ot

(5) FAKRRIIZR BIILH o TR EE T, T
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(6) AWREEIL KR TG 6% TH - Topd, TE
FIKRDBIE32.5% L 2 fEDFEKI BAR & D B h
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Butylated hydroxy anisole, Butylated hydroxy toluene
55 P MEHFAORMS L CEAEERICONT

FREOEE* OKE O EE* Wil AW*
K AT BEH FE* MWE R
RE HH*

TOXICOLOGICAL POTENTIATION STUDIES ON FOOD ADDITIVES (I)

ACUTE AND SUBACUTE ORAL TOXICITIES OF BUTYLATED
HYDROXY ANISOLE, BUTYLATED HYDROXY TOLUENE AND
THEIR COMBINATION IN RATS AND MICE

Kogo HIRAGA, Shinobu HAYASHIDA, Hisatsugu ICHIKAWA,
Masako YONEYAMA, Takashi FUJII, Torao IKEDA and Norio YANO

(Department of Toxicology, Tokyo Metropolitan Research Laboratory of Public Health)

Summary

Acute and subacute toxicities of butylated hydroxy anisole (BHA), butylated
hydroxy toluene (BHT) and their combination, using as antioxidants, were studied in
male (M) and feamale (F) mice and rats.

1. LDs, (g/kg, p.o.) values in rats were: BHA 2.00 (M), 2.00 (F); BHT
2.00 (M), 2.00 (F); BHA-BHT (1:1) 2.20 (M), 2.20 (F) and in mice: BHA 1.10
(M), 1.32 (F); BHT 2.40 (M), 2.40 (F); BHA-BHT (1:2) 1.35 (M), 1.563 (F).
As a result, in mice, potentiation on acute toxicity was estimated.

2. In the subacute toxicity study, rats were administered diets containing 0.05%,
0.15%, 0.45% and 1.35% BHA, BHT and BHA-BHT (1 :1) for 110 days respectively.

1) Weight gain were inhibited in the groups received the diets containing 1.35%
in concentration respectively, particularly in BHT received groups, 30% (M) and 70%
(F) of the group was dead during this experiments.

2) Effects of the test compounds on hematological and clinical chemical values
were found slightly.

3) There was a significant increase in the weight of liver (M and F) and thyroid
(F)associated with increasing dosage closely, particularly in BHT received remarkable.

4) Histological changes in kidney and liver were found, particularly in the kidney
in 1.35% BHT received remarkable.

5) No potentiation toxicity was observed in the combination of BHA and BHT.

* BRI ARAETRGRET S
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1L #%

BRENGOZEMCHETIWED—K & LT,
butylated hydroxy anisole (PIF BHA) & L OF
butylated hydroxy toluene (P BHT) & H#EpE
RAogaoatsEtstt s v PRIV v 2% 4
U, DAY T v P ERVTIT 5T,

BHA ¥ 0" BHT xihigEomblik# & LTA
CHERAIRD BR2EORHE LD EHEAANLIALA
W OHEFESEIER BT BHA 23 mg, BHT 27 mg
THBHY,

Zh b oW TL, FAO/WHO & RiR
INHHMER2OBREBENIRE,NH D, | AFFERE
1% BHA 0-0.5mg/kg (54 0.5—2.0mg/ke),
BHT 0-0.5mg/kg & LT\5Y, LHALEEES
LML T2 LSBT — O 5E %
B 5EZATHY, FAKRINMEEHRRCIE
WERBELY, WINHORR X 25EEDE, 4
CABTEN DML E B L D NERD D, L - THIE
(X BHA j X0 BHT Biphoo@Hit & & bl of B
X BT A B Ui,

WEMEERRC KT 2 AL, hboRkoE
b, BiEEEBCE R MRAY 2 B, FH
FHED Wb b 7e <, BUFEERROMRELER
LCHE Lic,

2. EBMHILIURRAZ

BHA 13 5ekiZksy Lot. No. DG 105 iRtk
3T m.p. 64.1° D 0%, BHT EFYEMMZER Lot

il

No. DG 1870 ot MHAKT m.p. 69.5° DL D%

BRI,
BNLIAGRIEAERED Wistar &5 » b IMERE & 5
BB T R REALED ddY/S R~y R
W, 7w ML LSO, = X103 R—
— O TRIERIBH S v b« v v X FIEZER (FII-
K4y 6.6, MHEEE21.3, IR 6.0, MHHHE 4.2,
HLIRAY 6.0, FAMEELEMS5.9, v &3 v A 9501U,
D2001U, E 7.4 mg/100 g)¥s X OV/KIE K% B BICIERR
X, Z|E25F1°C, JEEH5~65%, TR, 4576 K
2B 6 RNl LB TR ¢ 3 AM L RS L,
ZERBORIFIL 7 — 8BS0 L DR R Ui,
SHFERRTL, SRR REA Y TR &%
B8, 15mi/kg AEED X5 WCHBREEL, B
VI X D ROBE Ui,

BT ERRET A D% 5 R X D e Lo, L0

B X D e G2 Bk Ui, BERIAMIEI0R & L, 50%3
e (LD 50) o%Eit Litchfiel-Wilcoxon #:4 1
L otco R, B, MRl R LR E B
Table I iR L1,

MakEN BT ED 7 v &AL, BHA,BHT
$ L0 BHA & BHT % 1:1 efffiLicdb D% %
HFh0.059%, 0.159%, 0.45%3% X O, 35% D E| &1
fARNC IR A LT 110 B dore » THER Sz, &3
Bla kB AT 28, 1.35%0d okkE, fE
ANOFINED 1% it h L 5 % EET v
TR L, WRELT, @EFEE RS v B
1% FRINEELE & Ve,

7eds, 110 HREOBESA TR £ ¥ th © BHA,
BHT #ZhZFh= 4/~ CHHE L, 292my it \»
L 279 my kit s UV BUUC CTRIZE L& 2 5,
BHA 133#926.0%, BHT 11505 2.2% O&5EH & O
ET258D bihviz, B BHT &F&IFRA L £ {bis
M oleDEX LT BHA 4FRIWENKD 3/4 Lin
5 TUic,

J oy MR T L0 E L, 5 PE-S0R—
= DTRB L, 8 1 [0RE, Wk GRD B
B, BOKBLRAEL, —AERYEZR Uk, SRR
BRICHKBIXr —VEBOHEEBRE LY aRXVvERE
Fl&—PEY h OEEEREY S LD,

110 ARG T RCROBHIC DV TRELTT
-7

1) MAEPNRE GRMRE ~e=snevE (v
TVYAMNESOEVE], ~= 7))y b, AMER
%, BIMERES D

2) MFEERRE (IEREAE (v~ &EH
21}, GPT (Reitman-Frankel #£))

3 Hi% (RIRMETRBIED

4 WHREENE 0N, TEEK FRE SR,
MR, O BE, BR, OB M, OBNE, BINZER, Hh, T
', NED

5 JREEMPNGER (EEUEHE O E»E,
1%, I, B OB BRBK RE10% v <)
VIEE, 277 4 VHFEDOE AT IRV o 2k F
vuth, MBS CHIRR G, S

DEDHERED S 1) 2) KLU 4) o—&Fik 1
FELOPL D 5 PRI DT D RMEFT Lo

SRR RIS ENR AR I L, T OXRE
AT VB 1% RIngRo $ o (S-Control) &
L7
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3. EEMFER

I AtEnsERER:

BHA X, v b, =ux&bIBEI05EHL b 517
K (32325 BHbbI, ROTEEMEL
TR, FEREE, ABje /b 2 M X b2
sice BT OEHRTEIGO I, &5, FoRRa
FIMED Bt

BHT #51C X% FREREBTEH hs ks
#H) LIREAT, UL T v FC24HME, ~
v 2 CL2KHETH » e,

RO HMFT L BHA D4 LR TH 57,

T Ys 1O LD 50 fivy. Table T w7338 b
TH -7,

BHA % X 0° BHT o LD 50 iz 4 & 5%, BHA-
BHT o&k%, v boB4a 1:1 L1, =9I
DEE 1:2 L LTAEHERRL TR - kR,
v b, YR ESAMERE BHT o4 L FLL,
FETBAAIL 1 ~ 2 BRI Ch 5 2,

SRR OHBETR b BHT OBA&LREBETH -7,
FETHE% X 08 LD 50 ffik Table [ wiid@ v <
B o1

7w MW T, BHA & BHT & OFGERRCE
BHDZEN D 7%, LD 50 {3 h 4 2.00 g/ke
KETHY, BHA-BHT (1:1) tfH® LD 50 1Ll
HEE b 2.20g/kg RET, HTHEMERELR I 7L 5
-,

7Y AR T, BHA OFEFLHEL B {, LD50
i 110 g/ke (kE, U 1.32¢g/ke AT, T v b
DOEA L D FMNRL, LS MR EEDOEI
& biic, BHT oBmFEEL BHA K hiE<, LD
S0UXMERES & 2.40g/kg (AET, T v POBA &K
KEMETH 5T, BHA-BHT (1:2) g/ o LD 50
WIHE 1.35g/kg {KEE, M 1.53¢/ke (AETH D, #
BB A D (P <0.05),

I EREEHEEER:

1. K&, fSRENE, k8, —BEROHS
fkEIL BHA, BHT, BHA:BHT 0D1.35%% K\
T, WIOhoREL MR (S-Control) &%\ L YL
oA R L, BHA 1. 35% B0kl 232
b, BHA 1. 35% B3k 505 Wi s\ Tk
TR L, DD T 0 ¥ <R L /oo BHA .
BHT @ 1.35% BHIRR O HBOWMHEH N & b h i
(Fig. 1~6, Table TI),

fEHEREL, BHT ol 35%BEHEC 3\ TN T

B 5Ty, BECSRLEIR EFRA EERIRES ads
1o (Fig. 1~6, Table 1),

K EIL, BHT % X 0° BHA-BHT 01.35%8E
MR NTEEBTH -T2, @ISl W8 L 55
A EEH R » T (Fig. 1~6, Table D),

SEHERE L Table II A¥mc R+ b C, KE kg
%y IR EY, ZREOEHREER & ORI TS
A EEDTD bieh 5T,

—fBELR & LTI BHT 1.35% BERR\T, s
NE L O oo BHT 1.35% BhHe s\ CRERED
HE b7  ROMER 2 R v E IR e g %
ZEERAEDI, X UDIRIMREEEE - 72y, T OBRBER
BERCEFEAR L, —~ENMgcEaTsz LMD
BIEZ DAREIC D\ CIBYER T %, BHT 1.35% B
IEE B T O R LIRE, WEREOMERAL HREBS
Zbh, REQYELBEELCFERS XOOMED

WENFBEITIEY S e, ¥ fcARIht 7 08, M |
3WABET L (Fig. 2 5L05 D 1D, MO

7 R 3 L 1N ORI AN i,
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2. MAEEY - MFELEHERE Table IV, V i©
BT EBE, WIhoOBRECRWTY, @FEHRE
{LIEED Bt ds - 7ehd, BHA, BHT, BHA-BHT
DL 3BLRMED~ €/ n e v BMEERR L (P<
0.01), F7-MHAE A B HER I A& B n
FIRTENE 2 5T

3. HMFTE BHT 1.35% BTN 8 5E 2
TERT, EEALLEHISBRT, BERRLTITE
e EEEEYE L, RN LML BREHE
UL DIED R < BB SRR & TREEH & 7 5
Tte, R4 Y RROKIER SR bivic, %
IR 2 RE IR UCEDS - e’ Bl s ST 5 o

PP ¥ 23/ fCo
EDNIIRRE & I L CRBIOREER D e b -
P

4. WHREE LBEHBORSEBLAELES LR
Table VI~IX CRTED TH 700

FWix, BHA, BHT, BHA-BHT DS ik
W AR S o EE s LOYAEILEE DR
s b, FORENY BHT Mgk T, W\ T
BHABHT TH -1z,

PRI 4 BHA, BHT, BHA-BHT offficis\ T
WHAEES IOKRELEROINERL, HOBER
BLOBEFRN S pdoh, TORER BHT 23K T,
R\ ~T BHABHT TH -7z, BHT ek T3
0.05%¢ X b ik EE ORI (P <0.05) £0.45%%

!
{

]

—d



DFEBELEEOHEIN(P <0.05)73 Db bhi: (1.35%
BHIIE Ul 570D,

Bl BHA, BHT, BHT o#ticis\CiakEe
T LRENERCHELEEY R L b0 E
fed, A& E OBRITED bR, REOHBICEK
BBHLODLS5TH T,

Z DDA b HERIEE AR T OO R IR
e, TRAREOHIMICERT S LD EEL b,

5. {@f3METR BHA, BHT, BHABHT o
AT T o TS LNE TS - e DI EHTH
D, RWTHEC, e BHT B -1, F Do
B, A BRI O I IR ds U
T, BAOBRBREM TSN HBELLETRA L3R
DTN,

T : BHT 1.35% B CIRRAEE OILIR & R
ERE a0 BN LI B & B Tz (Photo
2)o FIRME LMo ONE, FIRE D L,
Zefadk, CORMOME~OMIERELED bh
(Photo 3), ZDfth, RHIE DI, Hlk MR O ik
iR, RS g U LR AL E AR D
I, RINE LRI e 3R AR AV NI T
T BB EN AR BRI,

BHT 0. 45% #ECUXRIME LRAINEDZ MR & IR EE
THY, EERTELS S DI 5T,

BHT 0.45% #, 0.05%BECrk M ~DR [ /il
BN BRI L o 5 T,

Pl EOZEALT R RS R DWIRET ¥ T—EDIR
T THIREH bbh Tk b, HEOEATHEE
RE DA T BT,

Teds, M1 35% T CRBRHAET Lic 7 il 34D
1KLL e o & AR o b T, —B
FERR R D ZEALALMED T 2N L s 5 oo

BHA 1.35% #4¢{, BHT 1.35% #f & FEEEZ (L
HHETTOAPRE LIRS fIs b Dl -7 (Photo
4, 5), 0.45%TETLE—IF D JRANE DZEM:, HIL iR
N2, 3 ZBLNKIEETHY, 0.15%F, 0.05%8T
ITET I o T,

BHABHT 1.35% #-¢d BHT 1.35% iR
eI TH B ARG, BHA 1.35% #i& ikt 2 X+
Mz 3\ TR 2 2R H Bbh T2 X 5 Th -
7= (Photo 6 « 7), 0.45% M CIIHIRIZ AR EE ©
1B NEHEPNC HBE LT 5OMNEILDRET, #
CATEE LD 5T, 0.15%%, 0.05%RECIIFRA EE
xR RBDID 57,

JFE : BHT 1.35% BE-Ciiaphc/NERIE (PR
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JHER offFfmias S kAR LTz (Photo
9o Fio— TRt IRE B O a4 F v i
BHL, HLBEMREL, ERofntyseTh5025
» bhte (Photo 10), 0.45% BECukJFMian Btk
BREETHE LD L, 0.15%%, 0.05%FETCILIED b
TR o5tz L LEERREIX0. 1598, 0.05%8C 3
RIhi,

BHA 1.35% #¢cix BHT 1.35% G biiclF
D B LIXIERES 1 FlC, FhBRERLDOT
B -7z (Photo 11), 0.45%Ff, 0.15%7%¢, 0.05% P
TIPS ERD A 5 Tne Ly LERBITRE TS
DMEPUT D bt

BHA-BHT 1.35% E:CIRIF#ilE © i {13 BHA
1.35%8 & 0 L < PIEh £ > 5 7z (Photo 12), 4
WCHECIL B DEANDS - Foo Lo L0, 46%F,
0.15%%%, 0.05%F T T O/ gE 1L,
0. 452 BEHED 1 PUCIRFEIIC H BRI DR TH » T2,
fiii BHA & K380 5 T2,

Table X &k LOHMOFE L ZOWER K
B —ERIRN LI,

1 BEBSVICER

MLk BHA %X BHT LHEHMR 0 &
MEMRERE T v P B IO R OWT, Taks
PR (110 B) &5 v FEAWTTR 57,

apE R s 5 LD 50 i (g/kg K&, &
) i, Mrhshos v T BHA, 2.00, 2.20
BHT 2.00, 2.00, BHA-BHT (1:1) §#t 2.20,
2.20C%H b, =9 xTBHAL10, 1.32, BHT 2. 40,
2.40, BHA-BHT (1:2) §if 1.35, 1.53TH %o
Hi% 5w o\ Tt BHA & BHT L ofEiREk X
OBFCRERNC I BHasTe 2 530% f 25 slope function
3, LD 50 e b2, TRl kom0
(LAFDIED 5T, L =W 2B W Tk
BHA i#tEnZdbhs e bie sy PO 24D
FWRR LI, BHT 117 v b & RERET, HEXE
XD Teh 5 tne Fiz BHASBHT (1:2) 4EF CH
FeFEH MDD B 7o, BHA, BHT o LD
SOMEIESCHRED 998 & Kk—BT 5 & 0T, AlkmEE
13/ (slightly toxic) TH B LHIE LT,

FabHERBL 7 — 8 S DK 180g, Ui 140g
Hi%o 5 v b &AL, BHA,BHT,BHA-BHT(1: 1)
BEF D4 D%0.05%, 0.15%, 0.45%3 L UL 35%D
BlAFEERIN L, 110 BAEER e,

AEITEFBOL BB TR LI I, e



BHT 1.35% #9010 (REDFAH IR LIciEasik
SR & %D 5 VLI EDEINTH - 1o,

FAEHEREY BHT 1.35% PR 3/5 Th
S PRI R & 2% R & Teds 57z, BHT 1.35% B
IXEFRHERE LD L REDOH A % 7R L 7o »%, BHT
1. 35% Bt O RIT I Rk & K270 &, TrL» BHA
1. 352 RNIIEFC I T D - Toie hadado BB
BRI L ZORd 578X h BHT 1.35% #H o
FRHEIRE D REEAD Lic o L3Rl ok &
BDHZRTIH BHT oEHEA LS LT3 &5
zbha,

Bk Bix BHT 1.35% B3 X 0f BHA-BHT 1. 35%
ERWTKRTH 570, Zhpt BHT OBREEFERLD
HOBIREIRIATH 5,

BHT 1.35% ZECIXEBRO I X D HER B DR 23k
B EE L, & ORBCOWCULEEE T h Th
%,

BHT 1.35% BB HES pE, 4
FLice WINRSEHNDOBGLERC L5 b DTk,
DT 7 Hh 3B 1K/ LTED, Fi,
oMb BICEEERDI,

ARG T B OIMEENRERS I OM B R E L
B, GPT R CHICHE L B2 Dh 5B RE R B
DL3SBEMO~NE I/ DV BOETORTH 512,

MEREEOE/N TR LE LS ORFH TR s
WCHE L ERIBINOBEFE,NED b, BHT ik
TEICEL L, R\ T BHABHT TH - oo ‘m\f‘
FURIR O BREIEMAE R OMEE BHT Dtz
#, METW BHT 254 KT, X\ T BHA- BHTT
B otco O L FELEEENARTHELD -
oy, WERLRE GEE) oBMREBERTAL00

L5 TH ok, FHEEEACO LTRSS HOHREN
D EEEN TR LT D I dh T B2, Te Al
fi)ii)g < 7)8)9)10)11)12) 13) 14) jiﬁ%ﬁ?c%h v GPT D
BEREELIRDIED o T, SRR ARET
b5, HIRIBEBBEIMC T LR E 27 » T
FHT, FHMENCERLRE ARSI WO TH
WiTcER D, IBEETTHER I ET AR T H B
2, MEBBROH D LIXHNAD X O Ebh D,

T8 D AR R R RS ZE (L 03 ® Bhic g,
BREEE UBIT, KCHFBTH Y, BHT i
1. 35% B B\ CEEETH -7z, 1351 BHT 1.35%
R L TRETH T,

BHA 3 BArhERh O & BB L, KTk
CALBHARG D 3/4 FTIET LW, S OREEET

7LD 5 v +ad
u.
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ANTHYEDOREE L D EES% & BHA & BHT o
FHEOEIIP T B2, O BHT 0 J7a kB
Wi EE %2 S te, BHT o3dkix 0.459% B
1.30% % & DRNCHERI- BN D D, Aok
HpERD bhic, i, - OEMREE0 ik b
B d L5 TH ot BHT 110. 05%HHc 5\ C
THEREORM, FRIBER, D TRETILIH DN
B OREEL D TR Y, ZOBEBY LK
AE TV, ZoBo 1 B BHT HERERX
% 30 mg/kg KETH -7, BHT OLAMITSHD
SRR X AR e OFE R X b Ul
AT Bige Y, AEBER L b BHT il #4e R
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Table I

Dosing Schedule for Acute Oral Toxicity Tests

Animal Material Vehicle Vol. Sex Dose g/kg B.W.
3.00 2.31 1.78 1.37 1.05
M
ao o oy @oy ao
BHA
3.00 2,31 1,78 1.37 1.05
F
10 do @o g ao
4,50 3.46 2.66 2.05 1.57 1.21 0.930 0.715
. M
Olive | 15m! 10) 0) (1) (10) (0 0 0 10
Rats BHT oil per
J.p) kg B.W 4.50 3.46 2.66 2.05 1.57 1.21 0.930 0.715
1) o aqo aqo ao aqo ao ao
2,561 2,24 2,00 1.78 1.59
M
ao a0 o o qo
BHA-BHT
a:n
2.51 2,24 2,00 1,78 1.59
F
1o o ao g ao
2,08 1,74 1.45 1.20 1.00 0.84
M
ao @oy @aoy @oy oy ao
BHA
2.50 2,08 1.74 1.45 1.20 1.00 0.84
F
1o o @o o @ g qao
4,50 3.75 3.13 2.60 2,17 1.81 1.51 1.26
: M
Olive | 15ml (10) (100 (10) 10) A0) (10 (10) (10
Mice BHT Oil per
(J.P) kg B.W 4,50 3,75 3.13 2,60 2,17 1.81 1.51 1.26
(10) (1o @o o o qo Qo Qo
2,50 2,08 1.73 1.44 1.20 1.00 0.837 0.698
M
(10) (20) (0) (200 0y @10 o qo
BHA-BHT
a:2 )
3.00 2,50 2.08 1.73 1.44 1.20 1.00 0.873
F
10y o) 20 @0 o Co 1o ao
( ) no. of animals
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Table I LD 50 of BHA, BHT and their Combination

Death Time (hr.) Slope Function LD 50 g/kg
Animal Material Sex (Conﬁdence ) <Conﬁdence Interval)
Onset Peak Last |[\Interval at P=0.05/|\at P=0.05 %
1,310 2.00
M
(1,191~1, 441) (84, 4~119)
BHA 2 6 140
1,310 2.00
F
1,191~1, 441) (84.7~118)
1,328 2.00
M
(1,218~1, 448) (85.5~117)
Rats BHT 24 40 210
1,328 2.00
F
(1,218~1, 448) (85.5~117)
i,211 2.20(1.10+1.10)
M
(1,068~1, 387) (91.7~109)
BHA-BHT
1:1) 1 20 70
1,217 2.20(1.10+1.10)
F .
(1, 068~1, 387) (91, 7~109)
1,235 1.10
M
(1,135~1, 343) (88.5~113)
BHA 2 3 46
1,235 1.32
F
(1,133~1, 346) (88.5~113)
1,418 2.40
M
(1, 254~1, 602) (86.2~116)
Mice BHT 12 20 70
1,418 2. 40
F
(1, 254~1, 602) (86.2~116)
1,208 1.35(0.45-+0.90)
M
(1,152~1,267) (92.2~109)
BHABHT
a:2) 2 20 48
1,210 1.53(0.51+1.02)
F
(1,159~1, 263) (92. 0~109)
statistical significance: Mice, LD 50, BHA, M vs F P<0.05

Mice, LD 50, BHA vs BHT
Mice, LD 50, BHA vs BHA.BHT P<0.05
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TAble I Body Weight Increase, Food, Water and Material Intake

No Body Weight Increase Food Water Material Intake
Sex Dose of (110 days) Intake Intake mg/day
Rats g %1 g/day/rat |ml/day/rat| /rat / kg

Control 10 182+10. 62 98-+5.8 17.0 23.4 — —
S-Control 10 175+15.2 93£7.1 16.7 22,9 — —
0.056% | 10 213+12.6 11546, 0* 18.4 23.8 9.2 28.4
0.15% 10 194+ 7.1 105+3.0 18.6 22.3 27.9 88.7

BHA
0.45% | 10 192+13.3 106+7.3 17.9 22.4 80.5 262.4
1.3569% | 10 166+12.1 94+6.5 16.7 22,9 225.2 804. 8
M 0.05% | 10 202+ 6.4 111+5.3 17.8 21.8 8.9 28.4
0.15% 10 173+ 8.7 94+4.4 17.1 20.2 25.7 87.2

BHT
0.45% 10 194+14.5 1056+7.1 17.9 24.3 80.5 273.3
1.35% 10 —24+ B, gk — 145, 2%k 10.6 29.5 142.5 902. 8
0.05% | 10 202+ 8.3 108+4.5 18.6 22.8 9.2 29.4
BHA | 0.15% | 10 188+ 7.6 101+4.6 17.5 22.6 26.3 86.1
BHT | 0.45% | 10 187+ 9.5 107+8.1 17.7 22.4 79.4 259.2
1.35% | 10 13110, 3* 7145, 1% 16.3 26.3 220.2 883.9
Control 10 79+ 5.3 56--3.7 11.7 17.0 — —
S-Control 10 75+ 4.3 53+£2.7 11.5 15.4 — —
0.05% | 10 80+ 6.6 58+4.6 11.8 14.4 5.9 30.9
0.15% | 10 74+ 3.8 54+2.7 11.7 15.1 17.6 93.6

BHA
0.45% | 10 69+ 4.0 49+3.0 11.7 15.2 52.5 279.6
1.35% | 10 56+ 3. 9%* 402, 3¥F* 11.2 16.7 150. 2 849. 6
F 0.05% | 10 82+ 4.3 59+3.6 11.8 15.4 6.0 30.1
0.15% | 10 78+ 4.9 56+3.4 12,1 15.7 18.1 94.0

BHT
0.45% 10 63+ 4.3 45+3.1 11. 4 17. 4 51.4 278.6
1.35% | 10 —394 b, 2kk —283, T 6.9 22.1 93.0 805.5
0.05% | 10 75+ 5.2 53+3.4 12.6 15.9 6.3 31.7
BHT | 0.15% | 10 73+ 4.9 53+3.2 11.2 14.3 16.9 89.3
BHT | 0.45% | 10 72+ 5.3 51+43.9 11.9 16.2 53.5 281.3
1.35% | 10 42+ 3, 5kH 3042, ¥k 11.6 24,1 156, 3 961.9

‘ ) - _ 30
1) (Final B.w./Initial B.W.—1)%x100. 2) S.E. \/#_——N(N—l)

* P<0.05 #* P <0.01

#EE - P <0.001
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Table IV Hematology and Serum Chemistry

Dose RBC Hb Hematocrit WBC Serum
X104 g/dl % x 102 Total Protein GPT
g/dl Units/m!
Control 820+20(5)| 18.2+0.19(5)| 55.2+0.66(5)! 118+ 4.5(5)| 6.7x0.33(5)| 30.4+1.65(5)
S-Control 7794+17(5)| 17.2+0.19(5)| 54.2+0.80(5)| 105+ 3.7(5)| 6.440.14(5)| 27.0£3.19(5)
* *
0.05% | 784424(5)| 17.3+0.40(5)| 53.4:0.87(5)| 126+ 6.8(5)| 7.4*0. T9(5) 32.4+4,08(5)
) : ok
0.15% | 790-10(5)| 17.6-0.22(5)| 52.8+0. 58(5)| 126+ 8. 8(5) 7.2+0,15(5)| 31.6£2,47(5)
BHA *
0.45% 817+£32(5)} 17.6+0.31(5)| 54.6+0.40(5)| 115+ 3.1(5)| 7.0+£0.19(8)| 28.7+1,31(5)
5
1.35% | 812%17(5)| 17.4+0.27(5)| 53.8+1.32(5)| 106+ 3.8(5)] 7.4%0.27(5)| 31.4+2.71(5)
*
0.05% 816+ 5(5)| 17.7+0.15(5)| 54.0+£0.71(5)| 110+ 5.1(5)] 6.8+0.05(5)| 27.6+1.43(5)
0.15% | 793:£14(5)| 17.6+0.47(5)| 54.5+0.87(5)] 104+ 4.8(5)| 6.9:+0.12(5)| 28.8+1.50(5)
BHT sk
0.45% | 821+20(5)| 17.1+0.39(5)| 53.4-+0.60(5)| 118x11.8(5)} 7.5+0.19(5)| 24.7+1.62(5)
1.35% | 787+17(5)| 14.3+1.32(5)| 45.8+5.05(5)] 103+ 6.5(5)| 6.3+0.18(5)| 27.2+2.44(5)
0.05% | 780+18(5)| 18.6+0.44(5)| 56.7+0.85(5)| 114+ 3.2(5)| 6.8+0.18(5)| 26.7+1.80(5)
ook
BHA | 0.15% | 807+16(5)| 17.740.27(5)| 54.6+0.51(5)] 111+ 3.5(5)| 7.5+0.14(5)| 33.0+4.16(5)
° 4
BHT | 0.45% | 78617(5)| 17.90.34(5)| 54.2+1.02(5)] 110+ 4.4(5)| 7.6=+0.40(5)) 27.0x2.27(5)
1.35% | 779421(5)| 17.0+0,.54(5)| 54.8+0.37(5); 109+ 2.7(5)| 7.8:40.09(5)| 22.8+2.32(5)
Control 776-+-20(5)| 17.5+0.38(5)| 52.8+1.16(5)| 113+ 8.3(5)| 7.6+0.41(5)] 27.5+1.88(5)
S-Control 770+16(5)| 17.3+0.31(5)| 51.84+1.02(5)| 107+ 4.5(5)| 7.3+0.25(5)| 23.8+3.10(5)
0.05% | T777+22(5)| 17.4+0.30(5)| 53.2+1.03(5)| 116 6.7(b)| 7.5+0.17(5)| 26.4+1.37(5)
0.15% | 785+25(5)| 16.9+£0.22(5)| 52.4+1.12(5)| 111% 6.5(5)| 8.0::0.19(5)| 27.7+3.18(5)
BHA
0.45% | 775+23(5)| 16.7+0.36(5)| 51.4+1,33(5)| 103+ 2.4(5)| 7.8=0.19(5)| 26.2%2.67(5)
1.35% | 783+£11(5)| 16.140.14(5)| 49.6+0.60(5)] 107+ 2.0(5)| 8.2x0.12(5)| 27.7+1.91(5)
0.05% | 767x£17(5)| 16.7+0.32(5)| 51.2+0.86(5)| 105+ 2.7(5)| 7.2-+0.14(5)| 26.1%2.19(5)
0.15% | 749x18(5)| 17.0£0.38(5)| 51.2+0.92(5)| 109+ 2.9(5)| 7.6+0.18(5)| 28.3+2.51(5)
BHT *
0.45% | 754+20(5)| 16.5+0,45(5)| 51.2+1.16(5)| 111+ 1.9(5)| 7.940.04(5)| 23.3%=1.18(5)
ik *
1.35% | 817+35(2)| 13.6+1.40(2)| 53.0 ¢Y) 91+10.3(2)| 6.1+£0.10(2)| 32.6+6.36(2)
0.05% | 756-21(5)| 16.8+0.18(5)| 51.8+1.16(5)| 102+ 9.0(5)| 7.6=0,08(5)| 24.2+1.46(5)
BHA | 0.15% | 757+11(5)| 17.0+0.34(5)| 51.4+1.08(5)| 107+ 3.7(5)| 7.4%0.15(5)| 25.6+2.52(5)
BHT | 0.45% | 791x26(5)| 16.4-0,28(5)| 50.8+£0,73(5)| 113+ 2.8(5)| 7.7+0.26(5)| 24.9+2.77(5)
o
1.35% | 775%£18(5)| 15.3£0,46(5)| 51.44£1,57(5)] 1094 3.1(5)| 7.8:+0.20(5)| 25.7+1.45(5)
_ [ (X —%)? :
1) S.E.= NN ( ) no. of rats
* P<O0.05 o P<0.01 Hek P <0, 001
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Table V Percent Differential Formula of Leucocytes

Dose Neutrophils Lymlﬁ-xrg:ytes Lyrrxsp?ilclytes Monocytes Eosinophils
Control 13.4:1.68V(5) | 15,14+1,46 (5) | 63.8%+1.19 (5) 4,14+0.76 (5) 2.1+0.24 (5)
S-Control 13.6+2.44 (5) | 13.341.60 (5) | 66.2+1.97 (6) 5.64+1.04 () 2.2+0.37 (5)
0.05% | 16.0+3.41 (56) | 14.3+2.34 (5) | 65.6:4.52 (5) 3.4+0.46 (5) 2.7+0.34 (5)
. 0.15% | 13.3+1.10 (5) | 12.3+1.64 (5) | 68.241.65 (5) | 3.7+0.60 (5) | 2.5+0.32 (5)
A
0.45% | 14.54:0.95 (5) | 13.0:£1.36 (5) | 66.6+1.00 (5) | 3.420.33 (5) | 2.6-0.48 (5
1.35% | 11.1+0.87 (5) | 12.6+1.58 (5) | 69.8%3.42 (5) 3.8+0.93 (5) 2.7+0.54 (5)
0.05% | 14.4+1.76 (5) | 15.3+1.01 (5) | 64.8-+0.93 (5) 3.8+0.34 (5) 2.6+0.43 (5)
0.15% | 10.9+1.07 (5) | 14.6+1.86 (5) | 67.2+1.88 (5) 4.04+0.84 (5) 3.34+0.37 (5)
BHT '
0.45% | 11.1+1.54 (5) | 12.841.93 (5) | 70.4+3.20 (5) | 3.4+0.29 (5) | 2.340.41 (5)
1.85% | 10.9+1.53 (5) | 17.9+2.37 (5) | 63.8%2.27 (5) | 4.9+0.56 (5) | 2.920.29 (5)
1.05% | 13.1:£2.56 (5) | 17.1+1.09 (5) | 63.442.55 (5) | 4.5+0.52 (5) | 3.1+0.43 (5)
BHA |0.15% | 13.0£0.74 (5) | 15.1+1.74 (5) | 63.5%+2.40 (b) 5.1+0.24 (5) 3.3+0.46 (5)
BHT | 0.45% | 8.3+0.64 (5) | 16.62:0.33 (5) | 66.8+0.82 (5) | 5.5+0.69 (5) | 2.820.49 (5)
1.35% | 12.7+1.10 (5) | 13.9+1.50 (5) | 67.1+£2.05 (B) 5.2+0.87 (5) 2.1%+0.19 (5)
Control 13.440.94 (5) | 14.6+1.61 (5) | 64.7+2.59 (5) | 5.0+0.95 (5) | 2.140.33 (5)
S-Control | 13.0+1.52 (5) | 13.6+1.22 (5) | 65.5+2.22 (5) | 5.240.97 (5) | 2.940.51 (5)
0.05% | 9.7+1.03 (5) | 13.942.37 (5) | 67.9+1.78 (5) | 4.8+0.12 (5) | 3.740.56 (5)
© 1 0.15% | 13.8--1.07 (5) | 11.7+1.79 (5) | 66.7+1.62 (5) | 4.5+0.35 (5) | 3.3+0.25 (5)
BHA
0.45% | 14.3+1.07 (5) | 13.8+1.59 (5) | 66.3+1.83 (5) | 4.2+0.54 (5) | 2.4+0.19 (5)
1.3569% | 12.6+1.24 (5) | 13.6+£2.22 66.24+2.04 (5) 4,3+0.73 (6) 4.5+0.82 (5)
0.05% | 10.5--2.09 (5) | 14.04-2.29 (5) | 68.5+3.23 (5) | 4.440.68 (5) | 2.840.72 (5)
0.15% | 14.7+1.23 (8) | 15.2+1,77 (5) | 62.2+2.06 (5) 4,8-0.34 (5) 3.3+0.54 (5)
BHT
0.45% | 10.5+1.36 (56) | 16.1+£1.73 (5) | 65.1+1.76 (5) 4,8+0.46 (5) 3.4+0.29 (5)
1.35% | 18.01.00 (2) | 13.146.00 (2) | 61.3+4.25 (2) | 4.5+1.50 (2) | 3.320.75 (2)
0.05% | 13.6+1.70 (5) | 15,0-2.47 (5) | 64.1+2.61 (5) 3.8+0.44 (5) 3.5+0.71 (5)
BHA | 0.15% | 12.8+1.38 (5) | 15.3+1.57 (5) | 66.3+1.19 (5) | 4.7+0.49 (6) | 2.94+0.24 (&)
BHT | 0.45% 9.5£0.88 (5) | 12.5+0.72 (5) | 70.9+1.33 (5) 5.0%£1.43 (5) 3,1£0.19 (5)
1.35% | 13.2:£1.22 (5) | 17.0+0.94 (5) | 62.6+0.86 (5) | 6.8+1.07 (5) | 3.4:+0.56 (5)
Y (X —%)?
1) S. E.= \/N(N-l) ( ) no. of rats
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Table VI Organ Weight (Male)

Brain Pituitary Thyroid Thymus Heart Lung
(L+R) (L+R) (L+R)
Dose n
mg mg mg mg mg mg
mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g
1, 8924322 10.6+0.6 15.0+0.6 153+ 5.9 988 +30 1,283+31
Control ) &) &) (5) (10) (5)
52011 2.9+0.2 4.1+0.3 42+ 1.3 270+ 8 352412
1,889+35 9.3+0.8 13.8+0.6 154+11.1 986 + 35 1,188+68
" S-Control ) (5) (5) (5) (10 (5)
57131 2.8:0.3 4.1+0.3 47+ 4.0 213+ 1 361435
1,886+55 10.1+0.8 15.3+1.3 207+35.2 1,082+34 1, 396i3§
0.05% ) ) &) (5) (5)
56619 2.6+0.2 4.1+0.4 56+10.1 28612 39414
1,880-+35 11.5+0.6 12.7+1.1 197+25.6 1,036 422 1, 388+65
0.15% ) ®) ® ® 100 ()
515417 3.1+0.2 3.5+0.2 53+ 5.7 2712+ 8 379+16
BHA
1,926-+30 11.0£0.3 14,9+0.8 186+16. 3 1,054 +51 1,260+76
0.45% ® )] ®) ) (10) ®
531+29 3.0+0.1 4.1+0.4 51+ 4.6 280+ 17 343433
1,882+48 10.4+1.1 13.3+1.0 138+15. 8 977 +34 1,264+89
1.35% ®) ®) ®) 6)) (10 ®
592--19 3.2+0.4 4,2+0.4 44+ 5.5 28410 391+10
1,937+35 11.1+1.1 18.8+1.2 152+19.2 1,056+22 1,460+39
0.05% 6) ® 6] 6] (10) )]
49614 2.8+0.2 4.8+0.2 39+ 5.7 212+ 4 374415
1,832+27 11.4+0.7 17.2i1.>{ 161+15.4 977433 1,398+83
0.15% ®) &) ®) ®) 10) ®
- 53017 3.2+0.2 5.0+0.4 46+10.2 2710+ 17 40221
BH g * *
1, 872+50 12.1i0.% 18.8i1.§ 216i22.j1 1, 065 +47 1,397 +51
0.45% 6)) ® % (6) ) 10 ®
53630 3.4+0.3 5.3+0.4 61+ 5.2 28512 398+18
54463
1.35% — — — — () —
291+36
1,928+23 11.7+0.6 17.2+1.4 162+10.0 1,-090437 1, 429i623k
0.05% *(5) %) (5) (5) (10 )
489+15 2.9+0.2 4.3+0.3 41+ 1.3 292+11 360+ 8
1,921+39 12,1+1.1 14.0+1.9 207 +24.4 1,077 £32 1,335+58
0.15% ® ® &) ® (10 ®)
BHA 518+12 3.2+0.3 3.7+0.4 55+ 5.6 287+ 5 359+10
BHT 1, 887432 11.4+1.0 17.1i0,>‘9< 162+15.1 1,086+47 1,436+95
0.45% ©) ® 6)) ®) (6))
489+32 2.9+0.2 4.4+0.3 42+ 4.7 280+ 6 36714
1,898+24 11.4+0.9 14.1+0.9 139+ 7.6 975433 1,206 +38
1.35% ) () ) & ao ©)
605+20 3.6£0.3 4,5+0.3 444 2.3 306+ 6 385+15
1) absolute weight 2) SE.= \/ 2(X—2)t ( ) no. of rats
N(N-1)
* P<0,05 P <0, 01 W P <0, 001
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Table VI Organ Weight (Male)

Liver Spleen Adrenal(L;R) Kidney (L) | V. Prostate Testis (L)
Dose " }
mg mg mg mg mg mg
mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g
12,709 +4332 556 +23 22.7+0.73 965432 321+19 1,423+20
Control (10 a0 10) 10) ) )
3.463+ 52 152+ 1 6.2-+0.20 263+ 5 88+ 5.1 391+11
12,6334523 513+32 21,7+0.93 932437 275422 1,341+60
S-Control (10) (10) 10 a0 5) 5
3,486+ 87 141+ 5 6.0+0.28 258+ 7 82+ 3.5 40316
14, 634i726 546 +25 24.1+1.14 1,107 +£40 316419 1, 366+ 64
0.05% [@l0)] (10) 10 £(10) (5) )
3,673+ 94 138+ 4 6.1+0.15 2719+ 4 85+ 6.0 36616
14, 583:‘;53% 509424 22.8+1.22 1,005+28 278439 1,490473
0.15% +(10) (10) (10) 10 5) )
3,810+ 97 133+ 5 6.0+0.36 263+ 17 11+ 8.7 40717
BHA 5
14, 853 +642 493428 23.4+1.04 1,074 +63 330+54 1,452+39
0.45% wn(10) a0 a0 10 5) 5
3,945+ 13 132+ 6 6.2+0.20 285+ 11 924+17.5 40020
*
14, 828 566 464 +16 20.54+0.77 950+41 265+ 39 1,463+78
0.35% st (10D (10) (10) +(10) (6] % (5)
4,306+105 135+ 3 6.0+0.35 275+ 8 83+12.4 458+ 9
14, 500+381 561+23 22.6+1.13 1,064 +31 311417 1,560 31
0.05% %(10) 10 10) (10) 6] )
3,730+ 18 144+ 5 5.8+0.25 274+ 6 80+ 4.3 399+11
-
15, 136 +460 507+19 21.1-+0.31 993 £22 323+31 1,375+19
0.15% s (10) 10) 1o (10) ®) 5)
4,178+ 56 140+ 4 5.9:+0.14 275+ 5 93+ 6.8 398+14
BHT ook
19, 054+ 956 527432 22.6+1.20 1,101+43 234420 1,488+34
0.45% s (10) ao 10 #5(10) ®) % (8)
5,091+214 140+ 6 6.0+0.25 293+ 6 64+ 4.4 446+ 8
- *
14, 281 +785 370+34 16.9+0.37 820+18
1.35% sepse (D) sote (B) o (5) % (6 - —
7,553-+240 19926 9.0+0.44 43826
#* ES
14, 304 +530 58933 22.0+0.81 1,043+32 370455 1,446 +54
0.05% (10 (10) (10 (10) (6) (5)
3,646+ 64 150+ 6 5.6=+0.21 266+ 3 92+11.0 365+ 7
14, 979i4§z 527 +30 22.1+0.96 1, 055:’:35 302+36 1,385+28
0.15% ik (10) (10 (10) +(10) ) (%)
BHA 3,995+ 82 140+ 6 5.9+0.17 282+ 6 82+10.3 374+ 5
BHT 17,702+ 797 511420  [20.3+1.03 | 1,040+43 | 275427 1,454+44
0.45% s (10D am a0 (6)) (5)
4,561+105 132+ 3 5.24+0.19 268+ 5 70+ 3.5 363+ 8
s
19,153+744 443+27 20.4+0.75 936-+31 230424 1,393+33
1.35% #x5(10) 10 10 #4:(10) &) (&)
5,994+ 99 138+ 6 6.4+0.26 93+ § 73+ 6.0 444 +14
: _ [SX—RP
1) absolute weight 2) S.E.= NIN=TY ( ) no. of rats
* P<0.05 #k P <0,01 sk P <0001

(242)



Table VI Organ Weight (Female)

Brain Pituitary Thyroid Thymus Heart Lung
L+R) (L+R) (L+R)
Dose
mg? mg mg mg mg mg
mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g
1,774 142 10.6+1.2 10.4+0.4 168+36.8 695+19 905+ 32
Control IO ) ® ) (10) )
840+ 9 5.0-+0.6 4,9+0.2 19+117.1 313+ 4 42816
1,738+22 11.3+0.3 9.0+0.4 1594-13.7 678+18 93051
S-Control ) ) 1) ) (10 )
84625 5.5+0.3 4.440.3 T1+10.3 31310 451--23
1,781+47 11.7+0.6 11.2+1.1 114+ 92 669+21 950+43
0.05% 6] (6)) ® (&) (10) )
887+31 5.8+0.3 5.9+0.6 57+ 5.1 308+ 7 475+18
1,766+11 | 10.3+0.8 | 115410 | 150+ 9.2 65024 964-+47
0.15% ® ) % (8) ® - (10) (6]
BHA 86133 5.0+0.4 5.5+0.3 73+ 3.0 308+10 47135
1,751+19 | 12.840.6 | 11..8406 | 167+£23.5 668--17 | 1,02353
0.45% () (6)) sx (5) &) (10 ®
84127 5.9+0.3 5.7+0.2 80--11.9 N1+ 1 48917
1,701+41 10.6+0.4 12.0i0.5 137+23.1 669+ 27 823+23
1.35% ® ()] st (B) ® (10) ®
929+20 5.7+0.1 6.6+0.3 T4+-11. 6 338+ 5 452+23
1,702+98 12,6+0.6 14.1i1.2 156428, 3 687+17 995+ 36
0.05% ® ® % (8) ® (10 ®
115+ 31 5.7+0.2 6.2+0.5 12+14.6 304+ 6 454+30
1,759+34 12,1+0.9 13. GiO?‘E 187+19.6 682417 988+62
0.15% & ® wx (B) (6] (10) ®)
82929 5.6+0.4 6.4+0.3 89+11.5 312+ 9 467+136
BHT % ok
1,750+26 19.8+1.2 14,8+0.7 128+15.5 641+24 844 +22
0.45% (6] (6)) )] &) (10 6]
87818 4.8+0.5 1.4+0.3 64+ B.1 31810 422+ 8
39636
1.35% —_ — — — (5) —
35110
1,786+47 11.3+1.1 13.11'0.§ 188+25.2 714+19 977+25
0.05% % (B) ®) % (5) 6] (10) ®)
84411 5.3+0.5 6.20.4 88+ 9.8 323+ 7 46016
etk
1,798+50 11.7+0.8 11.8+0.7 175+28.5 635+21 918+28
0.15% ® 6)) % (5) ® (10) ©)
BHA 86820 5.7+0.5 5.7+0.4 86+-15.9 302+ 17 447+30
M Sksk st
BHT 1,724+19 | 14.9410 | 141411 |181+20.4 683+ 16 904-+42
0.45% ®) x (B) st (B) (5) 10) )
842422 71.2+0.6 6.9--0.2 88+ 8.9 323+ 17 44018
ok
1,779+47 11.6+0.7 14,3+1.1 128+18.6 634+16 88040
1.35% s (B) ) st (5) ®) (10) (6))
976+26 6.3+0.3 71.8-+0.4 70+ 9.2 343+ 8 484+29
. TX—R)?
1) absolute weight 2) S.E.= =N NN=T) ( ) no. of rats
* P<0.05 - P<0.01 #ek P <0, 001
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Table IX Organ Weight (Female)

Liver Spleen Adrenal(L;R> Kidney (L) Uterus Ovary (L)
Dose H
mg mg mg mg mg mg
mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g
8, 047 4-305% 399426 30.7+1.11 665+ 21 717429 138+2.7
Control (10 10 a0 ®) 5
3,630+-129 178+ 8 - |13.94+0.64 300+ 9 34015 65+1.4
7,621-4272 366+20 | |27.4+0.88 641414 641+54 | 136+1.4
S-Control 10 10 ao 10 ) 5
3,507+ 90 168+ 6 12.6+0.37 296+ 9 312+28 66+2.3
1 8,1734+357 38220 30.2+1.69 639417 605-+42 ! 141+1.8
0.05% #(10 0) 1o 10 ® ®
3,747+ 40 175+ 1 13.9+0.77 294+ 5 30120 10+1.4
| 8, 365300 365+16 ' |27.3-0.83 615+14 618+57 1401;1. 6
0.15% 4x(10) a0 ao 10 : ) : )
| 3,061:113 172+ 6 (12.9+0.39 292+ 5 299+23 68:3.1
BHA sk i
9, 096 £ 390 377+14 ' |30.3+1.24 649+25 616454 . 149+4.2
0.45% s (10) (10) 1o 10 ® ; 6)]
4,312+156 179+ 6 14.3+0.39 . 307+ 8 29524 +1.1
110, 588i§;§ 336417 27.4+1.70 654 +33 442+42 139+2.8
1.35% s (10D (10) 10) (10) ® ok (B)
5,340-+183 169+ 5 13.8+0.61 ¢ 33111 24021 76+0.5
‘| 8, 461i26%< 40525 33.0+1.30 67617 556427 146+ 3. g
0.05% (10) Qo 10) (10) ®) : ®)
] 3,741+ 96 17810 14.6+£0.46 299+ 6 252+123 66+3.1
109, 234:*;{?64 372+19 30.7+0.82 649+13 621457 142+2.6
0.15% sop: (10D 10) (10) (10) ®) , 6]
4,223+105 169+ 7 14.1+0.68 297+ 8 294 +31 67+2.1
BHT ook i
19,950+ 332 319+17 29.6+1,12 617+14 603+41 1424+2.2
0.45% #4(10) 10) (10) (10) (6)) ®)
‘| 4,922+109 158+ 6 14.6+0.46 305+ 5 301+19 11+0.4
10,2831 648 | 278440  |14.0+2.75 570424
1.35% ot (3) % (3) ©) @ —
1 7,996-896 220432 13.1+4.04 52183
19,114-£232 388428 31.6+1.06 679+15 652+115 143+0.9
0.05% 1o (10D (10) 10) () : (6]
4,118+ 82 17511 14.5+0.46 307+ 7 31260 68:+2.4
ES B
8, 746447 350+28 29.540,99 618-+23 67968 142424
0.15% (10 (10) (10 Q1)) ) '
BHA 4,177+257 165+ 5 14.0+0.32 293+ 17 33140 69-+3.3
BHT - [10, 322 izgz 357430 29.4+1.01 640+16 - 565+41 139-£2.4
0.45% st (10) 10 (10) 10 ®) i ®)
1| 4,853+124 168+13 13.92:0.44 302+ 5 275+19 68+-3.2
ot :
13,217+610 312+16 25.8+1.18 650+34 510456 140+1.9
1.35% 1:(10) Qo (W) 1o ) © o (B)
7,149+ 268 169+ 7 14.0+£0.37 352418 27828 17+£2.0
. _ [IX =R
1) absolute weight 2) SE.= NN ( ) no. of rats
* P<0.05 # P<0,01 Hek P <0, 001

(244)



(S¥2)

Table X Summary of Microscopic Changes

BHA BHT BHA-BHT
Sex | Organ. Microscopic Findings * C ¥k ISCHiek
0.05940. 1590 459(1. 3595(0. 0590. 1594(0. 45%[1. 3594)0. 0594(0. 15%)0. 459%|1. 35%
SE 1/10 3/6 1/10
expansion in renal cavity MO 2/10 3/6
SL 1/10 | 1/10 | 3/10 | 4/10 | 1/10 | 3/10 | 8/10 1/10 | 2/10 | 5/10
SE 4/6
swelling in epithelium of renal tubles | MO 3/10 2/6 2/10
Kid SL 2/10 2/10 | 3/10 | 4/10 1/10 2/10 | 3/10
ney SE 1710 376
necrosis in renal tubles MO 2/10 1/10 | 3/6 1/10
M SL 1/10 | 2/10 | 2710 1/10 | 4/10 2/10 | 4710
SE 2/10 3/6 1/10
cell infiltration in cortex MO 2/10 1/10 | 2/10 | 3/6 1/10 2/10
ST | 2/10 | 1/10 | 1/10 | 1/10 | 3/10 | 2/10 | 4/10 | 3/10 | 3/10 1/10 | 1/10 | 2/10 | 3/10
SE 4/6 1/10
swelling in liver cells MO ) 1/6 3/10
i SL 1/10 1/10 | 2/10 | 1/6 1/10 | 2/10
iver SE
atrophy in liver oells MO 1/10 | 5/6 2/10
ST |2/10|2/10 | 2/10 | 1/10 | 3/10 | 6/10 | 2/10 | 3/10 | 4/10 | 1/6 | 1/10 | 1/10 | 3/10 | 5/10
SE 1/10 273 1710
expansion in renal cavity MO 1/10 { 1/3 1/10
SL 1/10 | 3/10 | 4/10 2/10 | 4/10 1/10 | 3/10 | 3/10
SE ) 1/10
swelling in epithelium of renal tubles | MO 2/10 2/3 2/10
Kid SL 1/10 | 2/10 { 3/10 | 1/10 | 2/10 | 4/10 | 1/3 1/10 | 3/10 | 2/10
raney SE 1/10 /3 1/10
necrosis in renal tubles MO 1/10 | 3/10 2/3 2/10
F SL 1/10 | 2/10 | 2/10 | 2/10 3/10 2/10 | 5/10 | 5/10
SE 273 1/10
cell infiltration in cortex MO 3/10 1/10 | 1/10 | 1/3 1/10
SL | 2/10 | 2/10 1/10 | 4/10 | 2/10 | 4/10 | 4/10 | 5/10 2/10 | 4/10 | 7/10 | 4/10
SE 1/3
swelling in liver cells MO 2/3 1/10
liver g E 1/10 2/10 7 2/10
atrophy in liver cells MO 1/10 | 2/2 1/10
ST | 2/10 | 3/10 1/10 | 3/10 1/10 | 1/10 1/10 | 1/10 | 8/10
# SE: Severe Mo: Moderate SL: Slight
#% C: Standard diet (Control)

#%x  SC: Containing 1% soluble starch in standard diet (S—Control)
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Fig. 1 Mean Weekly Body Weight, Food Fig. 2 Mean Weekly Body Weight, Food Fig. 3 Mean Weekly Body Weight, Food

Intake and Water Intake Intake and Water Intake Intake and Water Intake
BHA-Male Rats BHT-Male Rats BHA-BHT-Male Rats
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Fig. 4 Mean Weekly Body Weight, Food Fig. 5 Mean Weekly Body Weight, Food
Intake and Water Intake Intake and Water Intake
BHA-Female Rats BHT-Female Rats
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Fig. 6 Mean Weekly Body Weight, Food
Intake and Water Intake
BHA-BHT-Female Rats
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Photo 1. Kidney of control rat H.E. 10x10 Photo 2. Kidney of 1.35% BHT H.E. 10% 10
Note : the expansion of renal cavity and decrease
in cell height of epithelium

\ ¥ X S i o
Photo 3. Kidney of 1.35% BHT H.E. 10x10 Photo 4. Kidney of 1.35% BHA H.E. 10x10
Note : the swelling in epithelium of renal tubles Note : the cxpansion of renal cavity and decrease

and cell infiltration in stroma in cell height of epithelium

&

: . s L STt 5 3 T e SR I N

Photo 5. Kidney of 1.35% BHA H.E. 10x10 Photo 6. Kidney of 1.35% BHA-BHT H.E. 10x10

Note : the swelling in epithelium of renal tables Note : the expansion of renal cavity and decrease
and cell infiltration in stroma in cell height of epithelium

(248)



Photo 7. Kidney of 1.35% BHA-BHT H.E. 1010 Photo 8. Liver of control rat . E. 1010
Note : the swelling in epithelium of renal tubles

and cell infiltration in stroma

Photo 9. Liver of 1.35% BHT H.E. 10x10 Photo 10. Liver of 1.359% BHT H.E. 10x10
Note : the swelling of liver cells Note : the atrophy of liver cells

Photo 11 Liver of 1.359% BHA H.E. 10x10 Photo 12. Liver of 1.35% BHA.-BHT H.E.10x10
Note : the swelling of liver cells Note : the swelling of liver cells
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fin 5512 % £ L 72w X
Antigenic Schema and Epidemiology of Vibrio parahaemolyticus

Hiroshi ZEN-YOJI, Senzo SAKAI, Yasuo, Yasuo KUDOH,
Takeshi ITOH, and Takeshi TERAYAMA

Health laboratory Science, 7, 100-108, 1970

Summary

The current status of the antigenic schema for the serological typing of V.
parahaemolyticus is presented. Strains of the organism derived from food poisoning
patients: have been classified into 12 groups according to the O antigen and into 52
types according to the K antigens. About 90 per cent of the isolates obtained from
food poisoning patients have been typable by means of the slide agglutination test and
according to the schema. Since the number of untypable strains has been increasing,
however, new O and K antigens may be added to the schema in the future. Although
the incidences of outbreaks as well as sporadic cases of enteritis caused by the organism
have occurred primarily from June to November, there is an annual variation in the
most prevalent period even within these months. Furthermore, the results of serological
typing of the isolates from food poisoning cases in Tokyo during the period from 1964
through 1969 have revealed that there is a conspicuous annual replacement in the
principal prevalent causative strains and that there may be a sudden appearance of
new type strains yearly. Finally, it was observed that various types of strains could
be isolated from a single outbreak. These observations have been discussed in rela-

tionship to the ecology of the organism.

Isolation and Identification of Vibrio parahaemolyticus
from Clinical Specimens

Ronald A. Le Clair, Hiroshi ZEN-YOJI, and Senzo SAKAI
Public Health Laboratory, 28, 82-92, 1970

Summary

Bacteriologic and serologic procedures for the isolation and identification from
clinical specimens are outlined. Criteria for the differentiation of V. parahaemolyticus

and V. alginolyticus are presented.
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Epidemiological and Bacteriological Examina-
tion on Nine Outbreaks of Food Poisoning due

to Heat-resistant Clostridium perfringens in

Tokyo

Hiroshi ZEN-YOJI, Senzo SAKAI, Takeshi

ITOH, Tsutomu MARUYAMA and
Yasuo KUDOH
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Outbreaks of Food Poisoning Caused by
Kanagawa  phenomenon Negative Vibrio
parahaemolyticus (O 4 :K 14)
Hiroshi ZEN-YOJI, Senzo SAKAI, Yasuo
KUDOH, Takeshi ITOH and
Tsutomu MARUYAMA
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Salmonella and Salmonellosis associated with
Milk and Milk Products. A review
Hiroshi ZEN-YOJI
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Cell Pneumonia: A review
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Detection of Residual Antibiotics in Food (1)
A Simple Zone Inhibition Method with Tissues
Hajime MURAKAMI, Masako KANZAKI
Chizuru FUJIMOTO and Misao HARUTA
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Studies on the Psychrotrophic Bacteria Con-
taminating Raw Pork

Yataro KOKUBO, Fujio UMEKI
and Misao HARUTA"

J. Foop Hyg. Soc. 12, 3, 164-169 (1971)

Microbiological studies were made on the mus—
cle tissue of 10 swine obtained at an abatoir,
Serial psychrotrophic bacterial counts were made
at regular intervals on the specimens kept at 5
and 10°C for a period of 10 days. The methods
adopted for the enumeration of psychrotrophic
organisms were those widely used by the dairy
microbiologists, and the determination of pro-
teolytic and lipolytic activities of the isolates were
made by the use of milk agar and Crossley agar
plates, respectively.

The results obtained are summarized as fol-
lows :

1) Psychrotrophic bacterial counts obtained
by the use of several different determination meth~
ods agreed well one another.

2) Serial psychrotrophic bacterial counts in
the specimens had indicated the gradual propaga-
tion of the organisms at 5°C, ie, the counts
reached at the order of 108 organisms per gram of
meat after 7 days of the storage, however, the
meat stored at 10°C for 3 days was found to have
already involved about 10° organisms in one gram
of sample, and the increase in pH value and rotten
odors were also observed.

3) About 70% of the initial isolates of the
meat were comprised in gram-negative bacteria,
such as Pseudomonas, Flavobacterium, Achromo-
bacter and others, however, after the 7 days of
storage at 5°C, more than 90% of the isolates
were found to have been replaced by Pseudomonas.

4) Most of the initial isolates grew well be-
tween 10-35°C. However, gram-negative strains
tended to grow better at or below 30°C and gram-
positive strains at or above 35°C. Most of
Pseudomonas isolated from the meat stored at 5°C
grew well between 0-30°C, but not at 35°C.

5) About 25% of the psychrotrophic isolates
manifested proteolytic activities. On the other
hand, about 3195 of the isolates exhibited weak
lipolytic activities, while 1496 showed both pro-

teolytic and lipolytic activities.
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Coliform, E. coli and Enterococci as an In-

dicator for Fecal Contamination I. The Signi-

ficance and Detection of Coliform Organisms

in Milk and Milk Products

Misao HARUTA
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Hygenic Chemical Studies on Percutaneous

Absorption of Chemical Compounds (1)
Accumulation and Excretion of Lead Absorpted
Percutaneously

Tetsuya TOTANI, Hirofumi HARADA,
Ritsuko YAMAZOE, Koichi ITO and
Kazuko MIZUISHI
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Hygenic Chemical Studies on Chemical Com-
pounds having Ability of Forming Chelate (1)
Effect on the Distribution of Essential Metals
of Animals by Administration of Chinoform
and Oxine
Tetsuya TOTANI, Ritsuko YAMAZOE
Teruo KAN, Sukeji SUZUKI and
Koichi ITO
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Hygenic Chemical Studies on Harmful Ele-

ments Administrated by Mixture (1)

Effect on the Distribution of Essential
Metals of Animals by Administration of
Mixture of Cd and TI, and Accumulation
of these Administrated Metals
Tetsuya TOTANI, Hirofumi HARADA,
Teruo KAN, Sukeji SUZUKI and
Koichi ITO
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Photochemical Smog in Tokyo
Yasuhito SATO* and Hiroshi YAGYU*

* Department of Environmental Health, Tokyo
Metropolitan Research Laboratory of Public
Health.
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On the asbestos fibers in urban atmosphere
Isao MIZOGUCHI
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