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Fig. 1 Correlation between the concentration of
pepsin solutios (pH 1.5) and the amounts of
undigestive sediments after 2-3 hour digestion.

A : 5Gm of sweetfish meat was homogenized with
50 ml of pepsin solution and digested.

B : 5Gm of sweetfish meat was homogenized with
50 ml of pepsin solution and the supernatant
was discarded after centrifugation. 50 ml of
pepsin solution was added to the sediment
and digested.

BB (2,000rpm 543) 2 LT EEEHRT, BURS
VAR 50ml Nz T 2-3 KRB L, wFhb 5k
L (3,000rpm 34y) LTibEEZHIE L. fE
FIRD L S I ARG BESL <7V LRI X Y i
W7V v BE R BT MM EEER T o355
0.01 % LA Eo> B TR B O NG LR 8L, =
EICARPTRREDOERILERECIZILDS. Be LT
ARG LB iR % & % IR T TR O
NIV VR Y SREEREATALOREER TS Y
DEREND.
Dbz 4E0 2 B TARNLETS 125
1:10,000 DD ~272 Tk 0.01 %25 (1 :
1,000 THNIE0.1%) THY, Fi Ll Lkt
BESEHE L, ThUT CRIMERRRS L 558 %R
MNhH5.
3. 7 = fRkR ORI g HEL) th DSy ATIRIL
1961 £E 10 icwi | T s hiz 7205 b kBT
BONR DL FAEDOFEED L 0 1 B 2 BOHLHIC
BT B PHES M A AR 2 D AR & oD BEIE 351
THIE L.
FTRHICHATIC Lem FIFEIC BB ZE L, 2cm [

No. of Scales per | cm®

137 Ji23 ez
"13 Thie [106 | 90

® S5 53 |62 |8a |5 | 76 |22
} é TV e [T [ | 7a
0

125 | 145 | 80 | 91 | 58

Total No.Scales. 5971

Fig. 2 The size of scales at the various
parts of the sweetfish.
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Fig. 3 Distribution of the metacercariae
of the M. yokogawai on the
surface of sweetfish.
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Fig. 4 Number of the metacercariae of the
M. yokogawai per one scale and the
areas of the even distribution of the

metacercariae on the scales.

Area for Sampling of Scales

Fig. 5 The specified area for sampling scales
for the estimation of infection’s
grade of the sweetfish.
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Table 1 Statistical observation of the distirubution
patterns of the metacercariae of M. yokogawai
per one scale collected from the specified
area of (Fig. 5) of 20 sweetfishes.

No. of scales g

g

No. of Me- ki o
R w4 45 By AR
one seale i
Fis1£Ilo. 1 (gg) éé) é, (i) 0,87
B (gg)(gg)(ig) ®3) 0.70

No. 3 38 iy () 0.16

o é%&%(h 0.16

No. 5 (13) (37 (37) 53) <s7>> @@ 1%

No. 6 @3 (39 ) () 0.43

e <Zi)<§§) (3) . 0.30

. (;g)(gg) 3) 0.26

e <;i)<§g> <§> 0.30

Bty (70) (25) (?1) @ 0.35

Nol (17) o4) (37 é(ln G @ @ 22

Re.12 (53)(34)(11) ) : 0.59

No13 13 G2y (1) (13 1(5) é) @ 1.99

Sl (225) (%) G0 D) & (2) g 1.59

No.15 @) @0y (39 () A4) () ® & 255

17 31 26 23 18 5 i

No16 (18 (31) (29) (19) (11 (5) (2 ol Lath
11 21 30 16 10 . 8 2

Nol7 0y 23) &1y o) D) () () (1) 228
12 28 282 21 14 1 1

No.18 (19) (26) (27) (19) (10) (4) (1) s

18 2431 16,10 4 .

No.19 (13) (26) (27) (18) a0 @ & Bl
22 38 17 14

No.20 () (33) (25 (13) () (1) e

(' )----Expected number as Poisson distribution

DT 22 DFHFARIGAEOE Sy L 2y L dER O
wZlkel, 1fICHErRRL CHEaFEREREL,
il TR AR R HEE LTl L7,

a) HALEOWECIZME : 720p L i4E s
BLL, HAMLBEZRORELICOY, KR 7 ml
CHREAKE ML 1,000ml & L7zikic, Difco <73 3
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Table 2 Observation on the relationship of the
total number and the partial number (from
100 scales of specified area) of the
metacercariae of the M. yokogawai
in July and September.

Body Weight

of Fish A B CcC AC 2A/E
July 67.0g 1024 36.1% 37 - 27.7 55.4
61.8 1714 70.2 70 24.5 49.0
57.8 1372 20.4 9 43.2  86.4
56.6 630 28.6 10 63.0 126.0
43.8 4860 78.4 204 23.8 47.6
43.2 1074 81.0 47 22.9 55.8
43.2 86 87.9 30 29.2 55.8
42.0 86 33.5 26 33.0 66.0
41.6 1200 85.0 30 40.0 80.0
40.6 1366 75.4 35 39.0 78.0
38.6 6174  87.0 224 3T.6 1b.2
37.6 1590 64.2 65 24.5 49.0
35.6 596 88.9 16 37.2 74.8
31.4 620 41.9 16 38.8 77.6
Average 1711.5:64.1 58:5-36.3 “72.6
) (=10.5)
September 62.2¢g 4875 71.6 199 24.5 49.0
54.0 3743 65.7 159 23.6 47.0
50.8 5237 64.9 255 20.5 41.0
49.4 4964 63.1 174 28.5 57.0
49.2 6361 82.3 217 '29.3 58.6
46.8 4112 88.2 228 18.0 36.0
47.6 3206 89.5 210 -15.3 80.6
46.2 4686 81.4 206 22.7 45.4
44.0 1458 92.2 124 11.8 23.6
39.0 1902 92.7 114 16.7 33.4
38.0 1389 98.7 111 12,5 25.0
38.0 1168 564 42 27.6 '6b.2
Average 3590.9 74.1 169.9 18.9 39.8
(=6.15)

A : Total number of the metacercariae recovered
from half side of fish.

B : Percentage of the number of the metacercariae
in the scales

C : Total number of the metacercariae from the
100 scales in sampling area (Fig. 5)
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Fig. 6 The ratio (A/C in Table 2) and
the body weight of sweetfish.
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Table 3 Seasonal variation of the total number
of the metacercariae of M. yokogawai in
sweetfish and the ratio (A/C in Table 2)

O No. metacercariae Average ratio
fishes per one fish A/C
ex.
June 18 297 9.9
July 18 2046 38.5
Aug. 17 2848 44.5
Sept. 10 4560 50.7
Oct. 10 2535 43.8
21 2995 31.2
Nov. 16 4271 34.0

d) 7 = ORI b Re s o DR A D RRET
LRRoFE & b TR K h iR s h D F 4%
IFTeT 2RO CTOBEFTH 503, RO Z L2537
WRIDOT 2OV THRSET 520 8 9 g, EE)IFR
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2OV THE L. 207 2 3HEFNc T CloiL g
ST T b0T, BHUCEIRE L USRI
SbDBbhd. HHBETH DD, THERO
200 Mg B TS TSR R B x . HARLHB LI
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ZPIEPP S b TRILEBH TIRIZE—ETH B I LY
Hlfk.

Table 4 Observation of sweetfish in the cases

of light infection of the metacercariae
of M. yokogawai

Average of the Average of the

Total No. No. of metacer.
No. fish metacercariae of 200 scales in 2A/2C
(2A) specified are (2C)
July 1 214 7 30.6
Aug. 2 87 2 43.5
Sept. 5 44 1.6 27.8
Oct. 3 40 0
Nov. 11 70 0
£ 8B
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PRIE S\ ITIREE Z B DIRD & v 3 7 Sy RRE 1 &2 —
BT HUHENRD 5.

7 A OSSO LRI X o THL
EENTERY, ZEOBREEEI TV, HHllick

61

WTHET SIS > TIRBEZ O X 5 RIERERN S RE
BERAT LI RIIOHT IO T 22T+ 58
D B DR AR IR 4 L LTEE R,

SREIZRICRS b D & LT 1 HI0EHEE T o MR FiE
1em OFEFHOME 100 £ L < i 200 ¥oic F4E+ % ke
S EHEL, BURREERTI LI VFEK
EHET S HEERE Le, — IS oiiosisic k)£
ROFEDRRE #HET 5 FikidhE (1938) 83 A T
2 D EFRERILIT £ < Zn v,

EFBERRTA2EM L LT, FofHook s s
B—HETH Y, LibeaedholtEikins &g L
BT Y U RTREBECRTER SR, ZhickE
Y+ 5Kk LTECROET, g EOlE lem 0K
BWASEY TH B Z L VKB L.

Z DRKIR S 100 # b L < 1% 200 $epy DREFES) H ¥k L
EFER L OFREBREBET L, 7TaBRAICES .
TR L ZOERFEOEIR S HZ LR R & h
.

T2z DRI THS 6 H, 7TRIRELEBIUH
B2 DD RO GHBRLZETH Y, HHNZIORA
bR D I REGINE L, EBIbREVD, 8H,
9 AITIRIEDL b I @EFIRIB L 72V, (RERD LB
b BEEZLTL B.

bEb LW DT 2 2 OFEFBEREX, FhA
BEEEEERENZMEDO LD TR L, bEHEHOLE
B, BEUNTHECTENTERALZE L vz vk
BoOLOTHY, RELELENDZ EBEE LY.

fil 2 100 AFAA T % 2 200 BGRET 5 203 7 = o)1
W B S B D RYLIRILIC X B .

—MRICFFFRECHICEE)IET 20 X 9 ITHBED
FEEIT TR EDCEIPRCLEEDREDT, —in
200 # & #H4r Le$ki 2A/2C=A/C L LT ko %3k
EEOEERL TR LTI I, EEMIC, THRD
X5k EETE L.

fk 100 # (2A/C) 3 200 # (2 A/2C)

6 H X 20 X 10
7R X 60 X 30
8 A X 80-100 X 40-50
9 AR X100 X 50
104 X 80 x40
114 X 60 X 30

b5 1IN OT 2 ORJIR B FARE EHE T 512X
—IET 2 ORI BOSHEBEERLL, BEFLEFO

(165)



62

— 7 CET A8 AICHETZONHEYTHS. 8 A
D7 = 10-20 PLF O3 TR EiE 1L em oKk
200 BUZ M55 2 BEFES B D F I & 4 > TRGL o 73
ETBT EREE L,

ZOBOT 2 iERE—m)IORERHRO L DT, KR
| DR BB b DR ERFAEES DO TEOM)I %
RETBZLRETERY. TOFLZHOVTEBCEE D
5o Tlk3 B, 1966 FIRI). 5 LT, LR
DFERITRYFEE 1-4 ZiRERYe, 5-9 & PEERERYL, 10-
19 ZEEERRY, 200  E% BREBRRLTRETHSH.
T DOBERE0 T HAERSOLLT2RIR L, FAEE Bk
WER L X S,

FED

1) 7= X VRIS R R RS 5720, AT
BIRELERFT 5 1 b\, <7V %1 1 10,000 O S
DIEHV0.01 %DRWEEN WL TH Y, EHMHO LD
BEZ Il SE T ERSE0ERHB. Zh
VL EBBEE D 7Y IARE LR R L, A
EHVCRBEEBRHSTH 5.

2) T afkF EORENK S O S A X —kR
T <, R EROEEREERICS <, HEHlE X VR
FEF LI LIS wED+ 5.

3) 7 =Dk TR 5000-6000 4T D, EL
13/NET, BIRICIET I L3 v kIB L 72 0, (R den
R BT DEBA A R — I PR ORI o T\ v 5.

4) il 1K 7Y ORGSR OS5, KR
DT kR EHIE 2cm, 5 1lem OREICRY0721E
HORT Y AT LTcdd H BRIz <, RIERRE
L, BUORT O IR B0 &Iz %588 S S
ol

5) 20 PO T = DEVNE T OfI#E LBiE 1 cm
DRI D 100 iz > F RIERIC BRI 2Bl L, o F

N IFESBAFER S hre.

6) I hy L) D RIRKIF O 200 0¥k & 2%
BB FROERRILT 5. 7272 UREGE 6 H134H)
HBRE.

6 HififAR  X10
TH - #» xX 30
8H » X 40-50

9H w X 50

108 » X 40

118 n» %30
7) B BENO T 2 O Rk I R X 8 A-9
A )i Pk < i S iz 7 = 10-20 Lo FUh
T, AHROF < EHE 1 em Ao 200 AL o B b
THEE Lo T BRYEHER L LT RET 50N WY TH
5. PEEEDOITH 10K EZBELT2/HELTL &
V. ZhESOETIELIEH ) BEF RIS R
bhs.
8) _EREDOBYFER T 1-4 iR, 5-9 & AR
e, 10-19 ZEEERE, 20 0L RARER L+ 5.

BbOICAMRIGRERHARBTELRBE Ko
HFEAB AR LTRERLAP DI EERL, E
{HBFE2ERTIRETH 5.

2 E Xk

1) GHE=ER (1963) : 2 Z =2 LUHofio
BW . AR ICRIT 5 FEEZ0HZ%E. 1.
H R % 4 dufg.

2) WHF(1965) : WK HAE OEFLHHEL. B
REEENFREROBNBBEEER L T O
AR, 2SR AR BRI JE 3R 4. 14 (4) 213-227.

3) WHETRE (1938) : »ilichTBRAECET S
BFge. E&Br%E, 12, 3,471-3,528

4) A (1962) : HEHFICB T 3K ES X
VEBRbo flBEELE AMEREE o BiRic>
WT. FA L, 11(6), 421-426.

5) BIL—HR - PR - B (1962) : REAHY
KX, IO, 276, dbpEAE.

(166)



- - -

- - -

A SIMPLE METHOD FOR ESTIMATING THE TOTAL NUMBER OF
THE METACERCARIAE OF METAGONIMUS YOKOGAWAI IN
SWEETFISH PLECOGLOSSUS ALTIVELIS
— A NEW PROPOSAL OF THE INFECTIONS INDEX OF FISH —

Tomoo OSHIMA, NoBoRU KAGEI and MicHIE KIHATA
(Division of Parasitology, Institute of Public Health)

It has been well known that the most important intermediate host for the human metago-
nimiasis was the sweetfish Plecoglossus altivelis which are the most common and delicious fresh
water fish throughout Japan.

From the epidemiological view point of human metagonimiasis, the infection’s rate and
grade of sweetflishes with the metacercaria of Metagonimus yokogawai are the most important
index of endemy in the endemic area.

Unfortunatelly, no exact, simple and practical ways to find the grade of endemicity of
metagonimijasis have ever been established rebarding the second intermediate host. Peptic
-digestion method for recovering the metacercariae from sweetfish was time consuming and ﬁot as
exact as man expected.

Comparing the total number of the metacercariae and the number of the partial metace-
rcariae in the every partial areas of the fish, the following new methods were deviced to estimate
‘the total number of the metacercaria of M. yokogawai in the sweetfish as follows.

Collect 200 scales of sweetfish from the area of the one cm zone just avobe the lateral
line and just beneath the dorsal fin. Distribution of the metacercaria to each scale in this area
was qui’te even in every sweetfish. (Fig. 4 and Table 1).

To estimate the total number of the metacercariae in the fish body, sum up the number
of the metacercaria of 200 scales and multiply with the following multiplier number according
the month when the fishes were captured.

The multiplier numbers were June 10, July 30, August and September 50, October 40,
and November 30 respectively.

The average number of the metacercarie‘ie found in the 200 scales in the specified area of
more than 10 sweetfishes which were caught in August and September was designated as the
infection’s index of the sweetfish with M. yokogawai in the river.

The indexes were evaluated as follow. 1-4 light infection, 5-9 medium infection, 10-19
heavy infection, avobe 20 heaviest infection.

For the exact recovery of the total number of metacercariae from the fish body the con-
centration of pepsin was prooved to be important. The most optimun concentration for digestion
of fish meat was 0.01% by Difco Pepsin (1:10,000) and the thicker the concentration the more

the amount of the sediments and the weaker the concentration resulted in unconplete digestion as
shown in Fig. 1.
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