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Optical density
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Fig. 6. Ultraviolet spectrum of fr 2 in Fig. 5.
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RRER - BF Rz - BEFS

LDy, and EDy, of Parathion and
Potassium Cyanide and their Bioassay
using Guppies (Lebistes reticutatus)

Kakuma Nacasawa, Einosuke Kosuimura and Hideo Fuxupa

Two and two dose assay (dose ratio = 1.5) for parathione using tropical fish, guppies, gave the found values
99~108% [fiducial limits of error (FLE): 54~ 156%(P=0.95)] against the actual one 100%. The values of
LDy, at 24, 48 and 72 hours after treatment with parathione were 0.0476 ppm [FLE: 88~ 112% (P=0.95)],
0.034 ppm [FLE: 80~ 1249, (P = 0.95)], and 0.029 ppm [FLE: 75~126% (P = 0.95)] respectively.

" o, BRSO A22f A RBI A AIIEESA R X CRTIET B21A, AAKREM
WLl THEE L (ERS, 15, 122 (1966) BR).
B O—EE, FIFN38, S9EETHIKCHET 2HIHERICX - TiThhbhl.
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Two and two dose assay (dose ratio = 1.1) for potassium cyanide on stopping swimming of guppies gave
the found values 98~1029%, [FLE: 91~ 108% (P=0.95)] against the actual one 100%,. The values of LD;,
during from 90 to 165 minutes after treatment with potassium cyanide were 0.767 ppm [FLE: 94~ 109 %,

(P=0.95)] ~ 0.709 ppm [FLE: 90~ 110% (P = 0.95)].

The sensitivities of these assays were higher than Averell-Norris’ chemical method (0.2~5 ppm) for

parathione, and for potasslum cyanide, a little lower than the pyridine pyrazolone method (0.02 ~0.22 ppm),

and higher than the mercuru: thlocyanatc method (0.83~8.3 ppm).
(Reccwed May 31, 1968)

THIKOEDFHRAREL LT, JIS? t@d b
Nlc »iEh 1Y 2R 58EEERBRT, ToRE
(TLm ff) pR 9V E®HT 5. £, EROREOA
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5. EEX, BEEAS v ©— (Lebistes reticulatus) % F
v, TRIZATFAEIRYT AR YV U AEES
L, TORCERIESRMEL LoRRAEBRE L,
ThEh LDy 721k EDgy &3R¥®, &I, £hE
NOBEHR LT 2 -7 F AV BXOVT VLD
V7 AD2-2 AREREET R

£ B o B

1. RERWHE

1.1 RRED . RS O
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Table 1 £ 0T, HRRRIEROBERESRILT %
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2:2+2 NSFFU02RRARICLBZERE
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AL LTE L eR048RMgoRDETHE L €07
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Table3 255183 % &, Zhfikt 0. 92(EERE 1. 00),
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Table 1. Numbers of guppies killed by different doses of parathione and their probits
dose (parathione ppm)*
time
(br) 0. 0166 0. 0250 0. 0375 0. 0562 0.0843 0. 1265
K/F** probit | K/F | probit | K/F | probit ] K/F | probit ‘ K/F | probit | K/F | probit
6 0/15 — 10/15 — | 0/15 — | 2/15| 3.889 | 2/15| 38.889 | 5/15| 4.569
12 0/15 — [ 0/15 — | 2/15| 3.889 | 6/15| 4.747 | 5/15| 4.569|11/15| 5.623
24 2/15| 3.889 | 2/15| 3.889 | 5/15| 4.569 |12/15| 5.854 [13/15| 6.388 |14/15| 6. 501
48 8/15 | 4.158 ( 4/15| 4.377 | 7/15 | 4.817 (13/15] 6.388 (15/15 — [ 14/15| 6.501
72 4/15 | 4.877|5/15| 4.569 | 8/15| 5.083 {14/15| 6.501 |15/15 — | 14/15| 6.501

* dose ratio: 1.5

** K: numbers of guppies killed, F: total numbers of guppies used

Table 2. Linearity, regression equation, LDy, and its fiducial limits of error from the data in Tablé 1

time linearity regression LDy, fiducial limits of
(hr.) (32, P=0.95) equation (Y) (ppm) error (P=0.95), %
2% 3.30<7. 81 5. 319+0. 7764X | 0.0476 87. 9~112
48 1.90<5. 99 4. 856-0. 3149X | 0. 0336 80.3~124
72 2, 86<5.99 5.065+0, 3140X l 0. 0293 74.5~126

Table 3. Numbers of guppies killed by parathione and their probits for 2 and 2 dose assay

Standard Sample
high dose low dose high dose [ low dose
(0, 0562 ppm) (0. 0375 ppm) (0. 0562 ppm) (0. 0375 ppm)
K/F* probit K/F probit K/F probit ‘ K/F probit
17/19 6. 255 13/21 5. 302 17/21 5. 878 [ 12/20 5,253
' |

dose ratio: 1.5
* K:numbers of guppies killed,

potency ratio: 0.92 [ELE: 54.4~1569 (P=0.95)]
F: total numbers of guppies used

Table 4. Numbers of guppies effected by different doses of potassium cyanide and their probits

I

dose (potassium cyanide ppm}*

time ! —
0. 6010 0, 6611 0. 7272 0. 8000 ‘ 0. 8800

(min.) —_ -
EIF”‘ﬂ probit E/F probit E/F \ probit E/F probit \ E/F probit
15 0/10 — 0/10 — o/10 — 0/10 — 0/10 —
30 0/10 — | 0/10 — | o/10 — 0/10 — 1/10 3.718
45 0/10 — 0/10 — 1/10 3.718 9/10F 4.158 | 3/10 |  4.476
60 0/10 — 0/10 — 2/10 | 4,158 | 3/10| 4.476 | 4/10| 4.747
75 0/10 — 1/10 3.718 | 3/10| 4.476 3/10 | 4.476 | 5/10 5, 000
90 1/10] 38.718 | 2/10| 4.158 | 3/10| 4.476 | 5/10] 5.000 | 9/10 | 6.282
105 1/10 | 3.718 | 2/10| 4.158 | 4/10| 4.747 6/10 | 5.253 | 9/10 6. 282
120 1/10 3.718 2/10 4.158 | 4/10| 4.747 7/10 5. 524 8/10 5. 842
135 2/10 | 4.158 | 4/10| 4,747 5/10 5, 000 7/10 5,524 | 9/10 6. 286
150 1/10 3.718 | 4/10 | 4.747 5/10 | 5.000 7/10 | 5.524 | 9/10 6. 282
165 1/10 | 3.718 | 4/10| 4.747 | 6/10| 5.253 7/10 | 5.524 | 9/10| 6.282

*

dose ratio: 1.1

** E: numbers of guppies which stopped swimming at the bottom,

F: total numbers of guppies used
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Table 5, Linearity, regression equation, ED;, and its fiducial limits of error from the data in Table 4

time linearity regression EDy, fiducial limits of
(min.) (x%, P=0.95) equation (Y) (ppm) error (P=0.95), %
90 1. 37<7. 81 4. 6684-0. 5853 X 0. 7674 93. 6~109
105 0,46<7. 81 4,798+0,6154X 0, 7501 93, 7~108
120 0.24<7. 81 4,798+0.5678X 0. 7520 93.2~109
135 0.43<7.81 5.128+0.4887X 0.7091 90.3~110
150 0.67<7. 81 5.062+0. 5681 X 0.7193 88. 8~111
165 0.73<7. 81 5.126+0. 5695X 0.7117 92, 1~107

Table 6. Numbers of guppies effected by potassium cyanide and their probits for 2 and 2 dose assay

Standard Sample

tme high dose low dose high dose low dose
(min.) (0.800 ppm) (0.727 ppm) (0.800 ppm) (0.727 ppm)

E/F probit EfF probit E[F probit E/F probit
270 11/20 5.126 7/20 4,615 11/20 5. 126 5/20 4,326
285 13/20 5. 385 7/20 4,615 12/20 5. 953 5/20 4. 326
300 13/20 5. 385 7/20 4,615 13/20 5.385 6/20 4,476
315 14/20 5.5%4 7/20 4.615 12/20 5.253 6/20 4.476
330 15/20 5.674 7/20 4,615 13/20 5. 385 6/20 4 476
345 15/20 5. 674 8/20 4,747 14/20 5.524 8/20 4. 747
360 14/20 5. 524 6/20 4. 476 14/20 5, 524 6/20 4,476
375 16/20 5. 842 8/20 4,747 14/20 5,524 8/20 4,747
390 15/20 5. 674 8/20 4,747 14/20 5. 524 7/20 4.615
405 15/20 5, 674 7/20 4,615 14/20 5, 524 7/20 4.615
420 15/20 5. 674 7/20 4.615 15/20 5.674 6/20 4. 476
435 15/20 5. 674 9/20 4,874 16/20 5. 842 7/20 4,615
450 16/20 5, 842 9/20 4, 874 15/20 5.674 6/20 4.476

potency ratios and their fiducial limits of error: see Table 7

F5325, EDg 36 X U E OEIFHBR 7z & % Table 5 iz

. Table 7. Potency ratios from the data in Table 6.

Tt time ., | fducial limits of
in potency ratio P—0.95). ©
2:3:2 L7VEAUDADTIRBERICES {min.) | erwor (P=0.95), %
2 : 270 0. 98 —_
1 BE200CD 7' v ¥ =iz, ¥ 7 ALH Y ¥ 1 0.8000 ggg g'. gg —
ppm 35 X U1 0.7272 ppm % & NENE kS X I a0 0. %8 %.8~108
B LTERZEED, 2700405 4508 % TOR 345 0. 99 —
DISHT L DARORIFHE Table 6 (2777, ggg ali gg —
Table 6 J  #H5 LIcHhfifitt (SEBL 1.00) 3108 390 0.99 —
SRR & Table 7 2R T, 420 0. 99 —
435 1. 00 —
r 4+ o) 450 0. 98 —

*actual value: 1.00

MM v =D, NTFIFLOEEPECIDE

TEFAL TR -7 2-2 ARFRic L2 ERYE: (B
B 1.5) i2XoT, EBEE 100% 26 LT 92~108
% DREME EHERH 54 ~ 156% (P =0,95)) &8
7z. LDy (3245, 483 &K O72BM Tl zh €
0,048 ppm [{SHEFRSE 87.9~112% (P =0.95)7 ,

0.034 ppm [fEIE{RR 80~ 1249, (P = 0.95)] ,0.029
ppm [fEIFMRS 75~126% (P =0.95)] Tthote,

Eie, YT ALY U AC XV ESAELRBZ LR
FIALTHf i -Tc2-2 AIRFRIC X 3 ERY: (AR

L) itk oT, HEE 100%ic3 LT 98~102 %0
FEM (EERRA 91~ 108%(P = 0.95)] #7457,
EDy, 13 90 ~1655 0 Tix 0.77 ppm ({ZHHIRF 94
~109% (P = 0.95)] ~ 0.71 ppm [({E#[RTE 90~ 110
% (P =095)] Thoic,
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CDORBELLFNEREORELLETS L, /
5 3 Gtk Table 3 |z X 3 & Averell-Norris &% @
02~5ppm X WEENLL, V7 ALR Y Y AT
Table 6 33 Table 7 itk BEEY Py T YR
VY @ 0.02{»0.22 ppm X Y b RRmRE MR 2,
F AT BB KERED @ 0.83~8.3 ppm X Y FREE
Brwv,

X [

1) JIS K 0102 (1964), 55 (p. 99)

2) MREH, EFR KEHEM, 11, 113 (1963)
3)  JIS K 0102 (1964), 23.2 (p. 40)

4) JIS K 0102 (1964), 29.2 (p. 61)

5) JIS K 0102 (1964), 29.3 (p. 63)
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Degradation of heparin by bacterial heparinase

Tsutomu Yamaua, Terue Takanasar and Toshio KiMmura

1) - Hcparmase was partially purified from Flavobacteria adapted to chondroitin sulfate.

2): The purified enzyme also degraded hyaluronic acid, chondroitin sulfate and pectic acid as well as heparin.

3).- 'Glucosamme moiety, one of the main enzymatic digests of heparin was identified by paper chromato-

: gra.phy and paper electrophoresls The main product of whale heparin was glucosamine-N-sulfate, while

- that of bovine heparin was suggested as glucosamine-N, O-disulfate,

4—) N—acetylglucosamme was detected only from the digesting products of whale heparm
(Received May 30, 1968)
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EERAER X UHE
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EIREIC L,

AR—S—fuw b 77 74— . AfE Whatman
No. 1 2{EFL, EEEET7 %/ —/-Ei#-K& (50
112:25) EHAVTTRETT -7, BRITLA
U VERHERGR & RV T

HHEELKE) - Ak Whatman No. 1 ZEH L,
0.05 M FrEtE @ik (pH 5.2) 2 Fivy, 16 vjem, 90
SREkEh E TR

£ B OB R

L ESEORAR
Fig. | 27+ X 5iz Payza L0 FEDICEL TH
FLI.

trypticase
phytone
glucose
K,HPO,
NaCl

chnndro[itin
sulfate

walr (oH 6.5)

avobacterium
eparinum CC13125

25~30° 48 hrs
shaking

cells

oo 0o oW
Ho oo

l 0.05Y%, trypticase

0.1 % chondroitin’ [95~30° 16hrs ————
sulfate =TT —~ -| dapted cel[sl
in 0.025M phosphate shaking

buffer {pH 8.0}

Fig. 1. Preparation of adapted cells,

ARY CREME TS, ~) roffbYiza o F
B A FURMBTHEIES i), ~8) F—-EiEHER
FIBIIET Liedd, FEERREICRS L2z ) ofElE:
oI55 (Fig. 2),

-

0.7 f
Heparin adapted

0.6}
05f

Chondroitin sulfate
o4t adapted
03}

0.2} Not adapted

0.1

i 2 3

Fig. 2. Comparison of the activities of heparinase -
prepared from adapted and non-adapted cells.
Purified enzymes (2.5 mg/ml) prepared by the
procedure described in Fig. 3 were used re-
spectively.

O. BEROHEN
Fig. 3 itk Tk 9 ke~ F—E 2 R L
- _

Adapted cells
suspend in 0.025M phosphate buffer (pH 8.0)

sonic oscillation (20 ke, 30 min.)
30,000 r.p.m., 30 min.

|
supernatant precipitate
streptomycin sulfate (SM)
10,000 r.p.m., 15.min.
i N

3 |
supernatant *, precipitate

(NH,),S0, 0.5-0.85 saturation

dissolved in 0.025M phosphate buffer (pH 8.0)
dialysed againist the same buffer (4°, overnight)
adsorbed by Ca,(PO,), gel

10,000 r.p.m., 10 min.

precipitate supcrr;atant
cluted by 0.2M phosphate buffer (pH 8.0)
10,000 r.p.m., 10 min.

1

supernatant precipitate
dialysed againist water (4°, overnight)
lyophilized
Purified enzyme

(30-40 mg/L medium)
Fig. 3. Procedure for purification of heparinase.

DX Y I LTE bR RREEE o it o i
DH 75T - = (Table 1),

Table 1 Purification of heparinase.

vol | total specific | total |yield

Procedure |(m!)| protein | activity | activity | (96)
(mg) |(units/mg) | (units) |

crude
extract N .
(treated 184 2315 0,20 468 | 100.0
with SM)
Ammonium
sulfate e
(0.5-0.85 500 400 0,87 - 346 | 74.0
sat.)
Calcium :
§§§”Phat°' 37 127 | 143 182 | 38.8
adsorption ' '

1 unit: amount of enzymé which will produce 1
u mole of reducing group(as glucose) in three
hours.

FIEREEE S X &1 Amberlite XE-64 #5 AV r
< b7 74—, CTAHBREKS TRET L, 2k
VHE—RE— 7 cBEHENE 5B, FEERT5L85

Atk iy, HEEOHEMIBY bhizholc. &
7=, Sephadex G-200 5 Aru<w >3 74— &
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5 A REF—PE - By IF—¥L, Zhz
SHIEWE a-7 VRICDET D a- TN n=f—
OSSP IRII Lz o e,

. EEOMHK
AEFEOEME PH 137 oKL H Y (Fig. 4), %o
EERc I v E L (BEFEH, VU BRERERD
0.03 M HiEic EHMEED H 5 (Fig. 5).

e
'S

03

0.2

0.1}

Enzyme activity (Absorbance at 660 my)

6.0 7.0 30 30
pH

Fig. 4. Effect of pH

Enzyme activity (absorbance at 660 mp)

002 0.0% 006 008 0.0 013 0.4
Final concentration of phosphate (M)

Fig. 5. Effect of phosphate concentration.

RS R RE R L CEfTT 5 (Fig. 6), %7,
Fig. 7 T/¥ X 5 WESRIBE ME\ - & ICIIEE R
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TTEOWMAPIE o TIhvidh0h, D
BREEARCEOREARLSOMHAL M TR, 797
ARV YOFERTIARY XY LARERPS T,

UEnz LEZBLUTCRGE2fThbe 5L, Fig 8
R & O I UGRERIC Ll S o THENEN 5.

ARREASNY VPSR CEe TR VR, v Fedg
F OB, 27 F VL X R+ (Fig. 9),

ZOBERII~NYV 0TI BEBELEEE D
ErUDBNLBETRT LB LEL LS. Thb
B, ~) & 004N HBPIEMLTEEL, ¥

# 86 % (1968)

L2y
=
g
2 1of
e,
E
g 08
£
o
%
a 0.6
=
E o
b5
b
g 02
o
N
=]
m 1 1 1 L L

0.2 0.4 0.6 0.8 1.0
Substrate concentration (mg/reaction mixture}
Fig. 6. Effect of substrate concentration.
0.8}

Whale heparin

0.6

0.4+

02t

Enzyme activity (Absorbance at 660mpu)

002 004 006 008 010

Amount of enzyme (mi)

Fig. 7. Effect of enzyme concentration.

Ldr
1.2F
1.0
0.8
0.6 r
0.4

0.2

Enzyme activity (absorbance at 600 mgt)

1 7 3

Reaction time (hrs)

Fig. 8. Time curve of the reaction.

ki T—ERENRLIz0b, KERkF Y T A
THR%, ~S) TR 5L, | REMEL
b ORFR AL TR 5 (Fig. 10), i,
DT, ~2) 0TI RITEA LT3R
RESICEhZZ LBaLhTwBNT, TI2ED
WP AEROAMLETHIZ LBbRP5,
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0.7
Hyaluronic acid

g 06
=
o
=1
s 05 Chondroitin sulfate A
3
=
8 04
St
2
S 03f
’3‘ Whale heparill
=
= 0.2¢
3
=
E oif i i
E. N Bovine heparin
=3

1 2 3
Reaction time (hrs}

Fig. 9. Comparison of different kind of substrates.

0.6

0.4}
0.3
0.2

0.1

Enzyme activity {absorbance at 660 m)

020 30 40 50 60
Time of heating (min)

Fig. 10. Effect of N-desulfation of heparin,

IV. SRERYOER

YR IUVZ VT AY 4 50 mg LEBRIEEE 50
mg % 1/30M Y LEREESE W (pH 7.0) 15 ml jZ¥EH
L, 24°, 4 HEK@EE, X—»"—2uv<}¥774
— T~ 5L Fig. 11 TRTXIAZAFy bHEBLH
5.
CIVFARY) OEE N-TReFAS Va2 ¥ I
(compound-III) % " =% 2 —N-giEe (compound
-II) REZRZEDNDZOIHF LT, T~ T

it compound-I ALy, ZDLDIFHEOCHHER

KB OEBRIB LU O RSP hbELT, Sray
IUN, OVHiEgLH#EEShS, - &K, BRI
WEH =Ry eI 7T A (1.5X5cm) 2o,
AKTHEHLTL 20EEZBREL, SHRERIKENC 217
Bk, Fig. 2IRT X5, 797~ uhbid
Fnad Iy -N-Gig L PRERO N-7 2 FL TN ad
IUR, ARY Uhbit, oy -N-Fig

o
OB So
CoOo® @i

m @ "
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! v/
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Fig. 11. Paperchromatogram of products
A. N-acetylglucosamine, B. glucosamine-N-
sulfate, C, digesting product of whale heparin,
D. digesting product of bovine heparin

c @ ' -
0
¢ C6

<

Fig. 12. Paperelectrophoresis of products.
A. N-acetylglucosamine, B. glucosamine-N-
sulfate, C. digesting product (compound-II)
of whale heparin, D. digesting product
(compound-I) of bovine heparin, E. D after
incubation with glycosulfatase.
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AAELTINVa— 2B 50, Frad I -N-
HBCREH L0 T, O-FHEE 2RI 54, N-
MR ELIWZ L b5,
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Results of the National Assay of Posterior Pituitary Preparations During Recent Ten Years

Kakuma Nacasawa and Hideo Fukupa

Results of the national assay of posterior pituitary preparations in 1958 ~ 1967 were described.

1. Numbers of injections examined and rejected in the assay are shown in Table 1.

2. The annual total oxytocin and vasopressin units passed in the assy are shown in Fig. | and Fig. 2

respectively.

3. The percentages of annual total units of posterior pituitary or oxytocin injection with different

concentration are shown in Fig. 4.

4. The percentages of annual total units of natural and synthetic oxytocin injection passed are

shown in Fig. 5, [A].

5. The percentages of annual total units of synthetic oxytocin injection imported and prepared

domestically passed are shown in Fig. 3, [B].

(Received May 31, 1968)
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Fig. 5 [A] The percentages of annual total units
of natural and synthetic oxytocin injection
[B] The percentages of annual total units of
synthetic oxytocin injection imported and
prepared domestically.
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Table 1. Numbers of posterior pituitary preparations examined and rejected

in the national assay during recent ten years

]k | e | ey || e
examined | rejected | examined | rejected | examined |rejected | examined | rejected | examined | rejected
1958 22 1 10 0 — — — — 1 0
59 16 0 14 0 — — — — I 0
60 21 1 19 0 - — — — 5 0
61 18 0 28 0 — — 1 0 10 0
62 17 1 25 0 — — 8 1 3 0
63 18 2 31 0 4 0 4 0 4 0
64 21 0 29 1 3 0 4 0 1 0
65 13 2 36 1 5 1 7 0 5 0
66 7 0 35 1 3 0 10 0 3 0
67 0 34 0 4 0 5 0 2 0
total 162 7 261 3 19 1 39 1 35 0






