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Wit <, S.typhi-murium|Zsd L -Cid 5w %31 :160,"
BANA 1:80 7R L7z, LasLIREIZH W S
typhi-murium FReliEE 20 Zioouv CEER %
FOCRIZ 22 A 1:80~ 1: 160 DEsEMZR LIz b
DAL &0 7 D THERN D S 1D oD T VMBI O
Bz bob D B L,
(@) MEOEBOA~BRLIIhERENEH, Ibse

* RBHEOMESIEANZS LA B A SRR R & THR L,
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ENEA7k bR EaE L T bk,
PN L OB RO RR SN RBD a0 L,
S L7z b O TSR U fep D7z LSS
(LB AERMER) ORETUIE, R, TOomES
B, B, T eA FEERD LIS,
MEHNEZ 2R L CHEER, EEEER, MEEX,
B. T. B. SUEMEER, Gassner ERICBHASET 2
L2 Kauffmann BEHU G UCHRE L, 2D
#%2 Salmonella, Shigella, = v 7 BSORERE T
BHE X dLis 078, FEMRER BTl SR ERE
WE L, WHERTCHED TMNIWEEYER TS 7
5 A BV HAIREH S HRY b, B ley 722
FTFCREMT DD TH D 7. AEO EHELIIM
B CHORDORERBER S RBD DI DL TH
720 :
@) i EANROEE ORI 3 R
WELz. FHEEER ERERCTTDO72, Salmonella,
Shigella, =1 7 EEIEIET B0/ 0 HROEE &
R R DS HED D, EHIEHOBE
R ORI TR & A CEEERRT 2BED <5
BOEEDEBD bz, BERNOBSCEER DL
(1 B&FETII80) REREREMROEE L13 cRAERD
birze - i
‘ DERE DL

FIRE AR R OB | DM & 0 58k 4 3
HREBIS DN TCHTFD72 . ZED DB 7 7 25 DER
BENERE I BT 7 L, 2 S IRBOK T ©
T ARE CESRITREN DD/ . BEERNL 3
TALIISED MRER G E Sk Omey ol L, B
TWEER BT & A CREZE BT R NS b
W L st Dl BHRER D TNV EBHE
BoEEZER L, A=% 2 (BE) 2RV EEE
FCILBR OEEE R TER Lz, FiE7 M 2 v Tl
FEEE L CRB LI A2 ~¥, T2 —¥, VY
hre—t, <A b—F, V7 HR—E) 7?2“/ ~—€,
HZ2 b, =V —ERRUT AEEEST,
<y=vh, YALFYE, VAVEY D, f7 ¥V,
Fr=v by, TAI ¥, 7YY vESRET, ¥
o re CIEEITHRT 5 Db ol A0%IR I
T4z v CLEEL, 10°C RUM4S°CTHIEFLE0C
05 DOIECCIEEET, =22V vESRL, 1V T
by TR e TR BT TS 7y
BWALET, 2 FULVEREILL, 77 a285%5R
ZLCHEL, 0.1% 47 vy EIEHRLY 6.5 %8

HEIEE AL OY pHOL 6 DBEEIE 7 1 2 THEE LT DK
Hid pHA. 6~4.8 L 1eD 7z, RIS Lancefield
D F0iE & USSR 8L b OSBRI EEEm g L i
LD BB R b SRS A RUS T B Lize ABD
Bl R v O OER L 70 B ERDY Strepto-
coccus faecalis (Z—F LT\ 2 BA6DREZFILTE & 1

BN L. DEOME LTSS = v

=Y b, Ve y FeoRed iy Evance £ @0
Z 5 Str. faecalis L 32 ) 5Ch 5L O
IR T A OB ML D Str. faecalis 2325 C
bluwborBbhz, ’

SOOI RS R

AEAY Enterotoxin BED b DFHA 2 H T
Wk % A MECH S, 19484E Buchbinder £ G |34
WS PRLUCB U AIC R E RS B 222 &
BEEREED NishoT. SR IMEBER Y b 05
B (S 1ER) 2EE L 37°C (L4nsss 4
DR R ECHFR & L CH B IRARREI% 2 70 i)
FoHEE 2 FRCTRT 0 24 o B Mozl
LD O NI DTz,

8525k BEHEEARILIE NS BBRRE

BOMNo. | HE ()| REE | E
- 2 538| adec | 7 L
% 5 655 20 cc e L
£ 6 670 15 cc FAN L
# 7 620 18 cc 77 L
it 1 630 | 40cc | e L
" 4 490 | d0cc | e L

K Ghhbiit Dolman & Wilson @737 Foig
BB D EE I A L B IR % 1 %% 7
R . (R, B EBD) o 5L
D b DX PR L30% IR Ak 37°C T4 HEER L
BEEPER T A VIS CRB Lb 0 b, ¥ 1 v EE
ThT P F ~ L EERINEE U CHRE AN CRE
THBLEENCHZ o SRR -I8E (W Thrd—
AINTEIE LIgE0) o oh, Z2Rds3 r ARiEOR
FEOBRPNC 4~ 5ce BB L. BREEE3HRTR
L7-@ 0 G TRE 1 | BROBEERBIRICOW-CEy 1 v
TR L b — AR O RS 2N BE L 7
B4 VIR S L 75 1 2 BI04 8 TRTR R
L7232 BRI D b is D7z, TEEN] #
DOREZEPERNL b LA — AR O L% AV 7223 3 TUH L
VU4 EEE L7z, TEBL ] #Rie 208K No.5x
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No.12 =R\ 720 No.5 D5 1 v il 17
\Zy b LR 3 THTEEE L, P — AR
BERE L 77 2PEGEnE LAY LU a7 0 8 L < 2 | 8537
L7zo JEHNO. 12039 A Y g & P& — LR
IR L 72 S AV VB ERE L7 178D 4

M L7z Hi L < COHER 3 BRO P 2 FrO SRS
Lo CHPC R R X 2 B R 2 DR ES
L2 B nis VB S DT H 27, NHROE R
ELI DRI 1 VIR S P vt — LR b
R U I B A B e o272,

BIXR WEENEBC IS AR KR

B au|lm = [s=w 228 % t
1 |&E L% 4 v]| 1 670 | 5 | 20 ETR
1 HH L bt 5 570 5 JAS L
3 | EANL | gt 6 460 4 | 20545ERE 11E]
3 | E/NL | baa—n 18 975 5| 2 AeE: 4 [
3 | E/NL | Paden 19 690 5 |7 L
5 |Em Ly v 18 970 5 | L
5 |E 8 1| raxr—n 9 700 5 | 155348 bR 6 [EZHE
5 | =M 1| bad—n 20 850 5 | 28&45MEM: 1a
5 BB L] rardt—n 21 765 5 Vs L
2 5|1 % 1 v 780. 5 | 5I4SME 1E v
12 & 1| vad—a1 5 635 5. ViS L
9 Pt - 13 540 5 bis L

9w B 14 450 5 |7 L
9 I S 1 - 760 5 Is L
9 st AR 5 675 5 | 7 L
9 F o4y 19 765 6 | L
FA e HEREELAEE L IR/ v A YIBBL b D 7
bbb BERRR RO R L CIR 7 BRI b L A ~ AR ERI U ARG L P R

72D
| 5= Publ. Hith. Rep., 41, 1647, 1926

BEEIZX2EEbh 3 1 &RmEIZ 2 v TR
720 BEEUBZ O S BOHEELERE ¥ IEH L
7oAV (L EEMRAMER 2~ B L-C Streptococcus
faecalis ChzEtHEbhb. HNAE% Dolman &
Wilson #HiD—ZEdRBNCHZR L, Z DIEKRE T
[ERR P B L O 8 B 2 e AVCE . 2
DD Str, faecalis X AWHEL IR LD S
HEEE S A L LCER Licwv,

BRI S E I EET 2.

3 Bk
(1) Aoki K. & Sakai K. : Zbl. Bakt. I. Orig.,

98, 145, 1926,

(2) Linden, B.A., Turner W.R.& Thom,C. :

(3) Cary, W.E., Dack G.M.& Myers, E.: Proc.
Soc. exp. Biol. Med., 29, 214, 1931,

(4) Jordan E.Q. & Burrows, E.: J. Infect.
Dis., 55, 363, 1934.

(5) Ibid., 57, 126, 1935.

(6) Buchbinder, L., Osler A.G: & Steffen G.L.:

Publ. Hlth. Rep., 63, 109, 1948,

(7) Dack, G.M., Neven C.F.& Kirsner J.B, : J.
Infect. Dis., 85, 131, 1949,

(8) Evance A.C.& Chinn, A.L.: J. Bact., 54,
495, 1947.
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IV BEH

N ERY T

2. H%ﬁkﬁﬁ%i%ﬁﬁﬁﬁD%@ﬁﬁ%ﬁﬂ%%?K

BE3 w80 T
b/ I H Vi
| o BRI
MHOE W stk EER .
g ) % —
noy " OE R
o =1 - B> Str.faecalis, JEIMPE LV v FERE, &EL v TER

FEERE OB DL ik gis <, IHEEOE
F DB T b BT D, '

S RS EEREIC X S apEREE S 1410
SRR D DU Tl L7228, %@[%Dolinan &
Wilson B:Hi® O ZegRI2 SRS B, 37°C,
B0UEERT IR CRERE L, FDOEEE FIEOERPNIC
BB L7- = 2 5 3§k 2 BV R R S 7B R IR
770 PESKEIZSERI DISE T DOV TS < DBISEN
76 RIUH % OEEEIER OB KT 2 EC DV C
2, 3 DIEOIDHRE B, EEREICOV TS
TSN Y 5 Th Do T 4 L EBEREREY FAVCh
SRS D BT OISR BRSOV T L
SEEL7z,

SRR

{f A Bk iR O AR b S8 L 72 Strepto-

coccus faecalis E{T%@@%Fﬁ%%ﬁ]ﬁ%jﬁ@b:%ﬁﬁ

% 1 =

g E B -
B B |

% w o | LA 20| BT
vempEL v vERE | 1 | 6 7
Bk v rERE | 1| T | 7
W% W B om| | 3 8
X 15 H 1 6 2 o
o , 10 | 36 ! 2 } 48

* VB IR (UNBdR 0o8) X o
. IR (RERDD (CZEE BERE

B, MigOERE, 7 FvERELO E.Coli KBTS
ABERE IV Tz

Wiis, ZEOMEIRY DI E HC BEE L,
37°C, 0% BRI C 4 ALEEE L & D%
Richard, J. J. E927 ¥ VEREOIBEEOREBGE
RT3 R T 2OV FERIC L b A Y
WEECIE L7 b 0% pH 7.0ICBEL, ZRER
LAV, '
© R (LR 2. Ske BB OEEFERERHIBE I L,
Magnus FENZ X b, FHaxDELL: Fig. LIIRT

Fig |

E R EE K
EGHREE: a~DbfR 15~16%F
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In S PEREEE FV CIBE O Wl LIS RT3
BRI TR L+ DOEEF /T L2,

SRR & LTt Tyrode KWR% AV, Rz ®E
HLCBE S HAIE LV EEE <o HIRIE & 81 0
iz 2L, UTORBRTCEHER, B®<<
Tyrode ECEIR L, ki1, 00057532, 000£5FHHR
 2coRVERE X L, RS, SHREL T 2cec
e L7z,

D

_ Fig. 2a

Fig. 2b
1) HE#E (St. viridance) 87
2) St. albs. No.4. (22 X b 8L 18
3) FHEFR (St. haemolytics)
© 4) Pneumo cocuss I JB¥
5) Ttk (St. haemolytics D) 8%

) = B KR #
I) FERETEERIBR DR R

R CIRA TR BR OISOV TR IS
BT B RS L7 R 8 1 i m
<, Str. faecalis 2%\ ClL, &P bAOEESE N
HOTH, BEOREEY R L7 b DS, (SR
B, ST URIEGES R LRS- DT
2T, MEEEE,LOBEL DT T
B2, BIRTEY BT 2RO IS

1) {EHE#ER (Srt. faecalis) 2) Histamin (1:1,000,000)

R Bz, B L v FERE Ty, iy v
FRE TG, BIED LR NREBEOSEIC L 310
i (Lancefield O X 52 CH) » 5, WEHE (D
B R LER T LD, MR G, T
FoERE Tl R L OB L7 d 0 ciYs (M
SHEE TV TERED, 22 bR L7 EER T s (I
NEEBET FYERE) T2 DEEAITE S 2 2N ERIET
EXRTLOHEERIISE N X 5 TH 2. KBE T
YrG, TD3b= RS Y v ERSRTS S EEEET
HEERET, NBRETERTLON2 R, Dz,

(Fig. 2a, Fig. 2b 28)
D 2HrsEER

1) Atropin {gf L 0FEE (Fig. 3-1)
HEBBIEE (R X7 BRIE LR 23k LB
X LBRIR T+ w ey (1:200,000) iR% {EH 8¢ % L BE
ROBETERLA, ZEFHOWRE LTd  HRAR
Litzo BEDWNC & DICRRE R X € % L HUE
I FH% B, Bl Atropin ORI T
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X 5B, WEECH LENE R D7,
HOHE T 4 ABC R b, ‘

2) Adrenalin {£f * DEMR (Fig. 3-3)

AR BRBIR Y B R SR RRIRTTE Lo
= L7 3 v (1:100,000) Wk R 3 4 5 & BEIRIE
15 LIRIB b5 0%, 2D Lo DWREICH 5 1
HER L7z, BICHERR = L 7 & vE{EH 2 RIRE
TERLCH LRI EA ST CORED LRI AL
WisiDorz, RERD b L IERIERE Adrenalin &
EH T 2B HILS, ‘

3) Trypanblau O{EH & DGR (Fig. 3-4)
Fig. 3 BEEERFREIIC & 32

1) REHEG & Atropin ¥iF #55
5. HUKEROER RT3
EENERRINSCRIBITE 2,
Fig. 4 Histamin & o s

Streptolysin - D¥EMPEHA Trypanblau Dfng
Benzidin 3 Diazo FRIZ Y DTS ENCHIE X
BELFEEDC 0TS B RED I X T
Streptolysin I. N. K. fraktion |= 1 5@ 0RIES,
e S Trypanblau OB ORI &
V5, Trypanblau (1:1,000 -G ($ZREFEHIERE 1o
X LIRS L) Wor F willh L7 B gakk
(Str. faecalis) % {Ef ¥ 7:%ks¢, Trypanblau
TSR R <, ARG X 0 BRIETTHE L7 BT,
Trypanblau % 3@ ChBbin <, BRDEEE
HEFCHEVEFRE Streptolysin D ZdL ¥ i 24 DD
L5CH B,

4) Restamin {gf & D% (Fig. 3-2)

Restamin § Histamin 1} Histamin BMyE &
SRRSOV ¢ Histamin feE% 5 & Shd
W3, F¥ Restamin (1:10,000) #% (Restamin (I
BWBECHBEEORIEY KT &9 5 51:10, 0004 ©
EFE A EHEECERRED TR )R IER X801
SEVAREBRISIR R (R 2 8 C 0@ BB DV T
SR L7z, Str. faecalis, 7 FoEki, KEW&om
CHAE ORIETTE L 7R L7 IRt CRIBL 72 & 2
%, f@ind Restamin (X 0 #2322 &b
D7z, '

5) nEc X npges

Streptolysin (BN CIEUWC R LRE TS D,
FEPW X AUTIE BT 2 BRI LA oo /Ef 4 100°C,
20~60L DM X FREHEET 2 L. —H 7TV
FRE OIS B MU LD ChR o HEIShEWV 255
WEOL S B, Taltd Str. faecalis, 7 FVIKE,
KIBRHE OBEEIE LR % R LI BRC 2V,
#hod D & 100°C 30 AL 72 b D L LSRR L7z
25, BN X 2EEERBD LN, NRIETEY
TR T O T IR IR OV EE B O RIS L IS & Tk
TN D & [EkR CERIRTTEIL R B fa D7,

6) B ) 2ENE 5 & Histamin, Acethyl-
cholin & Ditfik (Fig. 3~Fig. 5 BIR)

Histamin (1:1,000), Acethylcholin (1:1, 0007
Hi Atropin X Adrenalin 57 L, Trypanblau
(X BRI <, M Restamin (& X h FHIS L, gk
WX OFEA EIEME & ORI ERR BV, Hik
DG T 2R ES DI L i B bz,

7o T OVEHEEIR Y 0338 ch o, BIETTE T
Acethylcholin (ZX'v —FHlZh % 4 EHIZ LS
Ll 20, IRROIWA DI FE s CiRBD EREDC
[V AN o :
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Fig. 5 Acethylcholin & o pigsEss | BEBLL, RECEERE, <A b~ vR41%
CCTRITL 72 % D% N Z TS 2 FT R 6 R DR,
BEPER L, FOFK 1 OBFEBROBECIITTE
IOV T Lz, FHEMERS &< b~ YR AR
BN L 7238560 pH @i TR R LA, BIRIT
MR RTNEFHEMA OB I C L, Z ORI
W OBAER T LB & BldbdiDr a8, BERST
HEOESHED A IR c 5 % D¢, BAROER
PEERE DT W T 2 EIL T E D7,

FRT O S E $10%, 20%, 30%7 3 EHEICOV
CHER L7 R DB RS TS DWW CERRR L 7C
L, FORCER R IO, LEROME 4 H,
1R, 258, 8EmME LAD No 1 EHx
: R RE A RRB RS, T OBETT
2) RestaminDyEHi#4 Acethylcholin DN I RERIL A R BRI DT,

YRS 5 LRIRTE 1) LI £ =

L CHAIIREICTE 9o %me@&mﬁ®%%ﬁ&¢m&*ﬁfg%®ab

3), 4) Acethylcholin (Zf L T, 73 /@@ﬁﬁ@%ﬁﬁklOféTé7\/

Atropin, Adrenalin®D#L#H% w7, ¥, ;fjjl:{n Histamin, Tyramin mmgngmw%@a
7 MEOBEI DN Do P ’:*5%0) Biogene Amin A% Uz'iﬁ"fjf;

REEFIEM SR Str. faecalis MRk, SEHK %Hﬁ%ﬁ%’%ﬁ“i(imﬂ@$%f Do H?f?h 75& L-
U7 ¥y BRESERORBRENE L ER L2 #T, tyrosin % /MR LT Tyramin %R 220 E L
FNENOWHEER S S, MnOSEERS  CWE/IAY, Dack GOOHEN S5, HES LI
BIEFE 2R D, FAROEEIRORIE AR ERZREHO BV 7 Fy BRE 0838k 2 i
WCREEITTEREZ LN T, EEOHKOREN MBS ZHCSRIETE S A3, JEMK L o Chol-
B ERROMIC D ERFREMBEFEROHSG L2 B ind 2 VBRI EHE L 5, Dackd) &34t

RN DEEIMELN, (Fig. 3~5 &) FlA O AyEE L7 IBERE 3 Tyramin 2 EEE Lz 3k
' &® Tyramin % 5 — z&_/RL“CQL“C%, B e

o) HERSGpoR® PO U B, BHDEIC - 3 &, FIhE
1) BEEEICOWC FFE D OEE L7 20 BROBIRE O G, L-tyrosin

& % (3 Dolman & Wilson OE:Miw @ s L, K 2B Tyarmin% EEE L2 DI S PEThH D, X7 3 v
WO~y G, EKEEKT A 2 izl BEERALEET OB L RUROME L OMic d—2
#% A, BE¥ ((HL carno <=7 v () (2D DEES WS T Tov, Richard W3 7 o ERE O

ok TREREBVLEER HRBROFEBECAT 5
BIRTTELBERECL 230

g2 Hi A B LB L AN, B
No.1 No.2 No.3 ©No.4 | No.5 No.6 | koM ERS T

7| B P — + + — + - DRIETER H b IR ©
M| <nb—x — + — + - - IS RO 210, T

M 20 | +(6.6) +(5.2) +(6.6) +(6.4) | +(6.4) +(6.6) | FTHEATNEFZORLBHD

L B (z #) | 4+(6.4) +(5.4) +(6.6) +(6.4) | +(6.4) +(6.6) ﬁ’éwﬁﬁ?ﬁ%u%EQ
B ik @R | —(6.0) —(5.2) —(6.6) —(5.4) | —(6.6) —(6.6) | MAHY, T Lcamiy
: 5T~ O IR DRI O
% B —(7.0) =(7.0) —(7.0) —(7.0) | —(7.0) —(7.2) CBRIT OV TR L7 B

C deeeite PH 1T WELIRETHS,
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& Bl PLIEEZEHT 5.
IERE R O R HIBE (X 2 B OV 6) IBERERESLAZ IS A LISBI DR 8

TR L ROMREE . X &I .

1) 78#eis Atropoin, Adrenalin &iEHT5X 5 7) HEEEMOBIR L Fiv LR LI IRIR DS
“ThD. . Wi AEA & ORISR BRI <, BRIR
2) P8 Trypanblau (& O R fLiny, TR R TEREER L7 Y OBEEREHTCLRE
3) I8M Restamin (2 X v S s, ' b EEDISVERER LT,

4) JEEWOVERNTL00°C 3045 DI 2 5. & ORBEEBEERISFEERICE 5 F 0B TSR
5 PEMEOIEF: Histamin, Acethycholin 4  HOEEERT 2,

pd B

1) Wilson, G. S. & Miles, A. A.: Topley and Wilson’s Principles of Bacteriology and Immunity,
third ‘Ed., London, 1948.

2) IBWEILZR, KE=E, AFEE: B ANBERAEEFIRAEGIPE, BR25ELLE HUAGERE,

3) Dolman C. E. & Wilson, R. J.: J. Immunol., 35, 13, 1938.

4) Richard, J. J. & Reed, C. I.: J. Bact., 44, 201, 1942,

5) Bayliss, M.: J. exper. Med., 72, 669, 1940.

6) {EEFMER]: ZBISEIEAEE AT, IFRIL6AE.

7) TEARBZRR: frmmegeE, 275, KIELSER.

8) GIEE 3E: BRI, 30, 124, AEANI34E.

9 IREHBIET: HASYIEMEE, 36, (2), 184, HB%HN@{

10) HEFARER, SeLGE: Mg, 111, FEFn224E,

1) B 58 REER2esERE, 17, (9), 2128, FERuld4e, .

12) Dack, G. M., Neven, C. F. & Kirsner, J. B.: J. Infect. Dis., 85, 131, 1949,
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V Treponema Pallidum Immobilization Test D RHZE

MmoEE

Pangborn 5 23 E R Cardiolipin® BB 5%,
L, *DILEREE LM I NS HYD, FaEC
BWTHh C-L ?Ebi?ﬁ1b§ﬂ DRESRODFTRE “ reag-
in® %EE%TQM}*@EHT&@ G EALR fRER L T
%o CLHFFEW L o, BEERIGOEDZHEE LTy
DIEOO Y BH, —IHEETES LTV IHED
b0, ZICHECESRITh 2BENREL Bb
N5o WERECHIKERICh: 2 BEHRB Ok
BSMEGOMEL RS CEEL R 3N, FRED
BRAMGUF DN T BA3, 20 L b kEO S ORE
TCitlsv . —FEberson(1921)8, 42(1936), Turner
(1939) 10 12} b KBTS LRISES h 7
T.Pallidum (L FT.PLi4T) BB REBM
H1IDFi &L Nelson-Mayer D15 42 1 p s EAGE Y
CEEBHINBS X 5127 b, = DFEAENS Treponema
Pallidum Immobilization Test (LI FT.P.I.Test
L IEEE) (IEIC Nelson 2/ 18 Magnuson 19167 )
DFERIN D LIIHE 4 OBRFAINE b, B
W BEERE Y7 7 v 285 Levaditiss 1

DEBHNT DN TORBRUL Z DF Y X OICHERIS D

DE L, WESOMERE LTORFESIZN>C
HEATY Do D T4 RIBROMREEBHNET 3
& DL, PEROMBEBEIED 2 ~ 3 20T 2 RE +
Re—Bffl Z R LT D ChH 553, B OEMETT
b ROEE L EE2bEE § 2% T.P.1. Test 23
DEEEML I N, TEIWESTL b D LTn DR, fEsk

DOHEREOREEZ DT 2D THL S EBb 3, &

XV IPTSes B SEB OB B\ C T P. 1. Test (2
& 2 DB BRI IN 2 C3le7 25, 20N B3y -
BN OV TCIHRET 2,

RIS A E

ERT.P EFHYL 0053 N-&R6 B>

72,

1D AL 2FY Al Nelson THEAFV AL,
AIE, AMUEE, I, SREEMBICSRICHEEER
BiEKkE iz 60°C 30 AR L7 4 DG, Nelson #
7 A BHk20ce DFAELE RO TH B,

wEmR B F B
® ) % -

Nelson J&iEAF 7 LR

5,0% w7r7v=ay V 10. 00cc
PEREETE | poPH7.1 313
1.5% FAr7I=2p—F V& 0.60
1.23% rAzxFFv 0.63
0.63% HRF AT A v 0.63
1.0% fEEREEmRy ~ 2 0.31
1.26% ERBEY ~X 1.13
0.85% & 2.32
A IIETR R 1.25
pH 7.0

a0 Nelson ZEE 2 F Y AlBWCk 77 7 v =
vV LT, Armour #if, &, Bacto-Dubos Me-
dium Albumin? (B, D. M. A, ¥ig58) &AW,
A Nelson ODOPTFEEMERNTS 72 3 @B R ESIE
X, HHyER Seitz BB L 72 $ @ & Bacto-Dubos
Medium Serum?» (B. D. M. S. :#sZ2) %fv,
F DL THIRD & D% v 7.0

2) %%::) ﬁ(@ﬁ*zbi_fﬁgﬁ@ﬂi V’s%ﬁﬁl‘\x E@Lﬁ:

WEHRCEER5 %, KEEH A DEIG VI EFCH N

3) T. P OWiEk Oreily, e IRE 0 (2T 55
RS A1 ik®  (Nelson!®, Magnuson'®, Boak

2 TN b BRI LCu B ) EHEHRA 5150~200cc

DEHEEE KA L OO 17272, HHisEs
VHROL0 R iyl b & L50ced = A g0 & v 7 5 v i
WZ#ID, A F 7 810~15ccEA L BN 22E%5 %, R
BEH = 5 %DIHIZRERIT, Z%ER ¢E4 5007H
30 IRG B ES T O L DEEEIL, EHhiC
BHUEcER L T. P #3185 (500x1HE) 3~10
PUIEEL 72 b D\ kSR RE, 2% 500 4R 543 L7s
LD 8 _BiEER T,

4) *ﬁ]’fmiﬁ?@%ﬁ?ﬁ?ﬂﬁﬁ%?“ﬁ*ﬁﬁgl/ s L“C)Eﬁb\
720 HEBEBCHBEON-T. POEER CHIRES <
DS WEE XN 2 OXEETE550T. P. L
Test (2 2% 2 DEBHDPCHIREE LV, Fx
t% Magnuson!'® Boak 20 DAFBAZL © A F V4
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WZIEWb DO, R0 BICETIZ L, 50, )
DIFCE, BEETEHDM, TNk < FEE
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BEhIK, B, , RifE, RHE, TED 6 FEOKM
(REEUEEED & HER, MEROBRELOBTEH 5.
B, B, F0% < LBIBESE v, R, MR,
TROEF NI ESLRIEDISER OFRBEEE AV 720

(2) BB o

HREE ORI ER v v =Y R RVCCHEEL,
PEHE L RH & R L CREIR LIBT L TR L7z,
A, MERDEERL T D= IR, BErL Cfat
Bre L. _
HER, WERDBE, HHEE2 5% 2 2% F T4
BEL, #RRLOBRe L, B L7z,

(3) HEAJFEE ,

G, BERVE, BalE, KD, BED% « (LE TR AR
IR L SR [ RRES R | (o EER L7,
Hn Y s, SEPRR, AR, REOREREY
FAVCEBR L7z,

(4)  FEREE
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BEI1®R B OB R & =
K (%) EBEE(%)  NEN(%)  Ke(%)  Ca(mg%)  P(mgl%)

W OB M 76.76 10.55 11.61 1.41 13.36 320.97
22 80,72 10,25 8.25 1.76 21.19 269,70
B " 68.50 12.55 16.86 1,87 10.02 312.30
2 S\ 80.62 10.52 8.14 1.31 20.51 277.30
£ B " 74.10 9,59 12.61 1.06 12.39 230,95
A 80.99 10,17 7.21 1.60 24.58 242.48
RS B M 74,07 11.73 12.18 1.57 97.08 176,16

VI 79.17 1175 7.12 1.50 55.39 316.75
K BE H 74.19 11.23 12.73 1.70 94.07 132.43

VA 78,57 12.03 8.14 1.50 93.57 315,07
B OB " 76.55 10. 30 12.86 0.91 173.05 361.80
v B E 81.69 10,35 6.80 1.21 235.54 443.29
K B I OB 73.00 10. 29 15,32 1,33 117.75 238.50
£ Qo 68,70 10,70 17.85 1,57 120,42 282.88
£ & e 68.18 29,32 2.13 0.77 77.09 72.58
* " 67.29 29,24 2.19 0.98 75.76 69.12

Tods, LEISEEASAIICRED CEATE, S2RUT, 853, 4, BIROLE I ThD.
(85 2 %) B ¢ 5 B BR AL % = (R

(%)  EEE(%)  BRBEC(%) w5 (%)  Ca(mg%) P (mg%)
w OB E 76.76 10.55 11.61 1.41 13.36 320,97
B " 68.50 12,55 16.86 1.87 10,02 312,30
S " 74.10 9.59 12,61 1.06 12.39 230,95
* & 74.07 11.73 12.18 1.57 97.08 176,16
* 9 74,19 11.23 12,73 1.70 94,07 132,43
% " 76.55 10. 30 12.86 0.91 173.05 361.80
S 8 74.03 10,99 13.14 1.42 66. 66 255, 77

(3 ) I 4 B0 BN ER B % (R
o KA EEEC%)  BEE(%)  KA(%)  Ca(me%)  P(me%)

Ok H 80.73 10.25 8.25 1.76 21,19 269.70
55 " 80,62 10,52 8.14 1,31 20.51 277,30
3 " 80,99 10,17 7.21 .60 24,58 242,48
* & 79.17 11.75 7.12 1.50 © 55,93 316.75
S Qo 78.57 12.03 8.14 150 93,57 315,07
T " 8L.69  10.35 6.80 1.21 235,54 443.29
I - 80.30 10.85 7.61 1.48 75,22 310.77

CoE 4 %) B 4 B0 BE BR XM % (B

K (%) BEEC%)  IER%)  FA(%)  Ca(me%)  P(mg%)

* & HF B 73.00 10,29 15,32 1.33 117.75 238.50
* 9 68.70 10,70 17.85 1.57 120,42 282, 88
o A 70.85 10,50 16.59 1.45 119,09 260, 69
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(85 53 =B 4 50 BE BB R M = (BR)

KE(%)  BEEC%) (%) (%)  Ca(mg%)  P(mg%)
N S i 68,18 29,32 2.13 0,77 77.09 72,58
* e} ” 67,29 29,24 2.19 0.98 75,76 69,12
L 67.74 29,28 2.16 0.88 76.43 70,85

DL OBESHHET T, o8 LEC oW, XK,
B, 4, MR, HER, F O 6EECBMO Kk B
v, MOBEE X BH LR T 5, FokaE, 6
FESROWMITE OF 4 ~12%585 <, BAECE
Woik, 6FEES, IR, Bo2EESHEY vBEEO
FHh, Fx 0.3%, 2.03% 12004 <, Ao 4 AL
B OHER, HER, BN b B 05230, 02~0, 8%7%
S\ o

RABIRZ o\ Tk, 6 FREASEERE D50 BUE ) 0
3~ 8 BREL

RIZIRENZDOWC R Bz, 6 R, K, 4 B0 3
FEEE I 0590, 3~0.6 %58 <, B, WX, M
RiZIs Tk, B Y o BEE OJ508 0.07~0.6% 24
[ .

Cacs\Cid, GRS, K K, RO 4mE

EREE X 0 BEIZE L, HER, MERD 2EEEEE O
BOREEERTHS.

CagRICI\CHIT R ET &I, 1K, 1B,
BpaB B L ClER, WER, HOFNNELDTC
RCEDETED,

MY, K, B, £TirosaRd, 110~25me%
TH B, K O, T 1B ClEkg55~100meg % D &;
BHEZRL, BICBWCHEIZE L, FOFY 173.05
mg%, FE 235.54mg % DEBERRL TV 5,

R PizgsCir, SRR, K, B2 TR
BY 0 bBEHOFNE L, tho 4 EIREDH»S
Vo

B 2R, LIk 6TEEOBMEOEECEH D,
D EEE DRI OWCTRAD L, KEEH 76.76% »
BEERL, BEHE D68, 50% 1 RET, YET74.03%
Thdo

BEE G, BOBYE 12.55% »EET, Loy
7.57% 055 %, FHE10.99%Ch % .

TEBAC I\ T, BB OBRE 16.86% MEE T, KOS
1L 61%0 I TH 5. + DMl iEI2% A% R 1,
8. 4% T H B,

KECDOWCRS ., BOWHLSI%IEET, &
DEE 0. 91% 1 RI%, ) LA2%C %%,

Kz CagBREICOWVCRZI1Z, K, B, 403#

DB 10~18me % BECEH B, R, RO
BEE 3 TlE, % & 97.08mg%, 94.07Tmg% O
VEEEREYRLTCVWS. NBEOBE T Fizsl,
173.05mg % DEHEZRL TV 5o

Picts\ Tk, TEOBEE 361.80mg% 2iEEs, MR
OFEH 182, 43mg % iR, WH5255. TTme % ChH %o

2 3T LI 6 FEEHOMDBH DI Th 5 28,
KETINTUE,  ERORE 81.69% 0 EET, MER
D78, 5T U H AR, F#80.30%C 5 D

B BT, MERD 12.03% BEET, o
10, 17% 2305, 510, 85% C 3 o

gz R\ i, BRORYE8.25% 0 ¢,
DFES. 80% 0%, SEHET.61% T Do

TR ES\NClE, FROBE 1.76% 7355w, MO
L 21% 0BT, TE1.48% Ch, % .

CaiZs\naid, B, K, FD3H#EDKRHED, &4
B K ARRBEChLA, BORED CagHEL,
flbo> SEEFUCIL L Chuz & <, 235.54mg% % RL,
THEET5. 22me % DRI 3 {5 Th Do HER, MERDRE
1345 255.93me %, 93.5Tmg% G, &, B, B Hik
L2 ~3fERTH D

P\ Cid, RORUE 43,29mp% hEET, 4
DR 242, 48mg % HEAR, i 310, 77Tmg % T
Do

S AR, RO L MOFEEORREE TS
D%, KT I, HER273.00%, MR 7368, 70%
T, WERNE.30%4 <, FE[ET70.85%Ch Do

EFTVE T, MERNI0.70%, HER10.29%C, MEDS
0.41%% <, SFE10.50%Ch % .

HARBE U, HER2315.82%, MERA 17,85% CGIY
2.5%85 <, YH16.59%TH 5 o '

BRIt T h , MERDLB7% 5% <, MR
1.33%C, MERDF230.24% &<, W 1.45% T,
5o

Ca Tix, MR 117.75meg%, MR 120.42mg% C,
HER D52, 6Tme %4 <, 119, 09me % T2 o

PR 2:238.50meg %, MER282.88me% T, ik
D MERD J57% 44, 38mg %% <, S 260, 69me % Tk,
%o
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Tz 5 E I, ROMEXIEORONEERTEH DM,
IKEFCUL, MER 68.18%, WX 67.29% T, MERDF
0.89%% <, I 67.714% Ch 5.

R I HER 29.32%, R 29.24%'C, HERDTF
7 0,08%% <, i 29.28%Ch 5.

BEREE, MERDY 2.13%, MER 2.19%C, RO
2L, Y 2.16%Thb.

IR T, HER 0.77%, BER 0.98% CHERD
s 0.21%% <, 5 0.88%Ch %,

Ca s\ Cit, HERT7.09mg% T, MR T75.76
mg%Z L€ 1.33mg % % <, Y5 76.43mg% Ch
2o

PiZds\ i, JEA 72.58mg %, fER: 69.12mg %G,
HER D T573 3.46mg %% <, 14 70.85meg % CHh % o

. E M
BHEBER 6 M, N, 4, B, K R, X

(M), FEORMOBEH & FUE MR L HER DR -

Wiz DWC, T DEG R G L1,

(1) AFEEENYTE U C OB & FE & DS i

FEHEOBHE L REOKRSEEE, FEERRY
DF N L, FEEOWH, HEFE U<, BORY
8L.69%NEE T v, BOBEYH68.50% 1k T, %
FEEOBE, HEEZE CCOEEIZT7.16%Th 5,

BEHHETWE, K BO2BEEEEORNEDOER
B4 <, o ATEEEREOH NS SHEENDOE
B, REPECCOREE S, BORY12.55%, RE
OB, 59%, Fi10.92%Ch 5.

fepiciy, CEEHEEFHOBENEARS <, KEE
BOBEH16.86% , el RO FH6. 80%, Y4410, 38%
Thbo

Ly 6 TR, K, 4, A0 SEEEECS
<, fho ST IKEH =S <, B8YE, ERHE LT,
BB 87% e, ROBEH. 1% 1RET, ¥
1. 45%Ch Do '

Ca Gk, MR, MERDIIREY v BEHOK I E
HEESVS, M cBEOENSL, REEED
TR 235, 54me % C, BELER OB 10.02meg%, F
70, 81mg % C %% o

X, Calz®\ WCEHTIEE SN 2 & ki, ROBH,
B st % Ca gy, fhosEEn L <
L KRTh Y, SEEWORE, BEZHE T CDYE
EHEDOI 2 ~3f5TCh Do

Piogs\ o Cid, IR, B0 2 iE O H 0% <, fb
D ARSI S\ B, WERE U CORE,
TR J /443, 29mg %, FelRMERBEH 0132, 43me %,

SPH283.2Tmg % C 5y B o

(2) HHEEMLE U Cc OB ORI

HHEEHOREEOKSEHREICH T, 5E K
DT6.76%, BT ED 68.50% Tk v, T 74.03%
Thdo

EEHICBCTCE, BEiE0 12.55%, RiKd4
09.59%, SH10.99%CH % o

e\ cu, BasBOBImD 2 kL Ll
% RET16.86%, BifizfKo 11.61%, 13,14
%Thbo

KRB IBN T, REED 1.87%, BARKT

0.919%, 5 1.42%Th 5.

L Calzk\aid, K, B, Pa—RcsaERK<,
6, HER, MERIBIOSHECHR L c&BHRBE IS
(25D 173.05me %, REEED 10.02mg%, 5
66.66mg% Th v, BOSHBITTEMEDOI 2.5 T
5% )

R PIZg\Tld, Bk 361.80me %, HiEis
WEFD 132.43mg%, IZ# 255, 7Tmg % Th 5o

(8) HKIBEWEE U € RE DS R

HIEB T U CORE DR T, REILE
® 81.69%, KL MR D 78.57%, L 80.30%C
%0 _

BRI, R 12,03%, Bl
B0 10,17%, Y 10.85% T 5.

felfC I\ Tk, EEEIED 8.25%, HEixED
6.80%C, ¥ 7.61% Ch %,

KB BT, KD 1.76%,
1.21%, FH 1.48% Ch D

Caizds\ Cik, BEITRD235,54me%, BT E
o 20.51mg%C, Y 75,.22me % Ch Do

FEO CagHETCHEINSZ LIk, BEORAHE
2, OB HL CE L ZOSERS <, FEE
DB EERLTCNABE L Thbo

iz P\ i, REETED 443.20me %, R
x> 242.48mg% ¢, Y 310.7Tmeg% ' Ch 5.
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, 100 60 56 48 .45
mlE 5o 20.89mg%)| 10.51lmg%| 21.0lmg%)| 36.02mg% w” u”
100 50 101 172
55 | mop oy | 49-33mE%) 33.1lmg% 34.36mg%| 25.46mg?% 33.56me%(Il.16~ 15°C
Ty 11.23H
5 100 67 70 52 63
| | 2~ . 95,38mg%| 139, 00mg%| 164,00mg%| 68.78meg%)|  59.12mg% ” ”
=1 100 145 172 72 62

THOBETEE DO Ca OFEE100: AL, HAKD Ca BOBEERLEETES,
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0.62f5, &5 A8TFT, &5 » OWILRNRRED X
Vo (852 5EBR) '

(C) #BRCa DN X 5 Ca DWRIY Hid % 5.5
o, A2 BRICE ¥ v L 456, 7.350,756, &5
02.2005%, 4 BRI X ¥ <Y L4805, 5.5 0,65,

¥ 35 03.15%, 6 HEIF v~ 1.48(%, #.320.59
fE, ¥503.73%%, BRI Ty L.83fEy, &
5 nb5.83(ET, &35 H OWNHEMED L, (53-6
E=Z2R) :

B3 ER ABHINVIYLAEERGERCHENEDHED Ca BpEE

‘ TR
\i B B WAZRE |0 4RR| v 6HE |~ SAE | MRMMH | ED
47.79mg%| 101.50mg % 1138.63mg%| 90.79mg%)| 150.27mg%,| WEF2848 o
X - 24°C
) T 00 212 236 190 314 8.26~9.25
w5 o0 12.56mg%| 38.67mg%, 94.55mg%, 65.54mg%| 102.46mg% ” %
100 220 310 | 3713 583
45.63mg%| 35.77mg%| 27.67mg%| 49.05mg%| 29.72me%|  # .
& 13°C
) TV o 78 80 107 85 12.2~12.9H
N 100.22mg%| 74.77mg%| 60.34mg%| 59.Alme%
1 100 75 60 59

THOEFEME O Ca OoBZ100 Bt L, EAZD Ca B0 RL-EETEHS,

Bz % £ BN X DAL Ca, KEECa, FE
Ca FRIMDERD Ca DRI RE 5212, A2 BEICE
5 p1.83%, *v-<v1.55(%, »Hol45Ed. ABE
CE 5 2,950, ¥ ¥ <vl 658, Hl428, 6/

HioE 5 n3.88f%, ¥r~v1.82f%, »51.18(%, 8 -

BRICE H 05.20f%, ¥ ¥ < »2.13fF, 1 L 4R THE

Fb 7 AERIMENC X 2 BEOWNEIGE, 50,
FYy, HADIET, &5 pakd R,

L EDBEIE BT, BRI 2 202 ¥ AFRMN
RIOWNSL, iAo TAREDL XL, ROTH
BhLsTa, RBING Y ADIETEHD,

% 4% BEJNCEIEEHLOY LORKIE

W - | & ¥ B | marmd |+ 48E |« 6HE | ¢ 8nE
* v o= v 100 215 273 306 353
. £ 100 216 194 223 229
& 5 b 100 202 | 386 405 518

i 1 100 211 } 084 ] 315 | 367

% 5%k BEMCESRBILIOVLOBRKES
m & ¥ | WA2HE | » AHH | ¢ 6HH | ~ SHH
¥ <y 100 104 75 93 96
i 2 100 145 172 72 62
& 5 b 100 127 189 287 487
s 3 100 125 s | 184 215

(1245



ol

BEEAIC & BB AN Y LoRILEE

T
B & % B | mA2RE | » 4FE | » 6HE | » SHHE
\ 1
> ¥ < v 100 145 148 148 189
7 5 100 75 60 59 —
e 5. 100 220 310 373 583
= # ‘ 10 | ur | 173 193 386
BT E BENCLD Co ORKEILE

W | & B | BAEE | © 4EE | © 6EE |+ SHE
¥ ¥ <y 100 155 | 165 182 213
I o 100 145 142 118 145
% 5 b 100 183 295 388 529
= n | 100 161 201 229 296
4 & = FRLTWBDT, ROBESITWIZ LI,

YR BT A2, B bCa, RiECa, FECak
I 2 HERER IS\ ¢, EHEEMEESD0.2%
FREO Ca BT, FURCHEIIOEEZITRT, &
LAEKRTEHE2 LI 2B 5,

FBFBIERC B CIBTRAATHLECE
B, AFZBWCE 2 HEURARETE: 2235, =D
SENC I, BEREIRE, OIS L J/ER
Lk, EEHEL, BT 2HE, £334HHE
EMANETCH D/, Ca DBNHENLLH L, 2H
H, 48H, 6 HH, 8 HHF THEMEAERII=E
ERThD, Ak, CaBOWMMENSH T DMILE
By 4 HEESEE TRV L Bb 3, X&E
SIROEERY, BERORES 11°C A CHRE & iR
DTHEIETS D, A2 HEWIRA EERBZEORIET
B CHIRE BTG A TV R,

fesslElE, pH, HE, BIR, vx3 v ONEEG
FUOEEM Caf8 s CORE O FIL R DI ik

dLEMELC, TALRIZEL 23 FI230~
408 &R, FEiAd BED CaWNROETFE Y o
ZT (BETFEER)

F Ry _lf%lilg_=55.0mg
»oos _1%1“_3_:47, 3mg
g— 5 b _29%&:98_ 3mg

WHZE T2, BRALTALEY p O5SEESRER, Ca
ExlegrThid14a330mericn, UEDEHET
TDUEEF TRy, HESD, &5 0001 LEY
et sz naiHbBkEs,

Ay B OWIREFEINCAL L, T35 005D
X, ¥v_y, »EDETE: S,

B Ay 7 AOFMEI ORI/ AL > T A
b X<, HEaL LY A, BERAL LY ADIET
B5. (7, 8, 9RBR)
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& o B il > v T
FEoOmOk =
éiﬁﬁﬁéﬁiﬁ%%ﬁ@ # G
B & A
OB & —

i

i
el o) LIRALOETRE, 1935EKEC NS
WMHEADNHT E N CHERF DORESRFICEET 2 M

B0 BTSN, FoF BEICKE R, AEAZ -0

Vitamin A%, 3 0 72 Vitamin D 288 L7 & &2
A% 5o 1938 E s/ NS Vitamin N fERESEE
L RRR(ET AENEMOBEICL v EDH LN, 19404
EEG Y /PNEEC Vitamin B ik T 23zl
tzo ERONETCIINER 24 4F LIS L A BT DR
FELDBR L ISOTHEEEIT Y, BRI26 586 HiZ
Vitamin &84 €, Vitamin B, OBk %510
WCOWTHRIN TN iR, ERIBOBIR TR
T3k A IR, Vitamin By, By #io REEIICRE LT
WBDT, BT BREICER 0 BT B N1 & DiF
TR LT + LT LB 2R S DK
EH oG BR ORGSR, BETI27AE 7 FIZERSL L7 B
B O U LA S TR AR B A
IEMERD BN BT Dz, ST BRI 27
FEp hOCT—ISR 0P ET, BEEEEEoWrEcR
FETCIEEBRCADTN S,

HAE DRI B BRI T REE ORERE
O BB ¥, FERI2TEE E O 3 #2109
Cal, BH/HT0g, BN 208 Th b, EREFR O 5 3
VG, BAv 7 A00,37g, Vitamin A 27001.U.,
Vitamin B. 1,14 mg, Vitamin B,0.66 mg, Vita-
min C 77mg G, BEEICHLTCELIRELTY,
A Dk, Vitamin A, By 2 (¥ Ca C &%, Vitamin
By, C iFlEEO L CIEEB B3 2C0 350, ¥
BHZ X DCEEINCH2EBENEVOT, FEINT
Wk Ak EL B LEEELT L HEEIRD, X2
T Ca (3HED 3 %, Vitamin [3EED 2 {SEECH
T 2 BENR 5D, Frre BRADEERELK DS 5 L8
PR OBIE S D2, Bt R 3 TiRIR -
LCv 3 Vitamin By ORFEIEBETEE S, A& mEn
BECEE SN T A4 H G, Vitamin B, ORE D
HARE RIS L Ch D, fEOCHAL DS FE 1 D0,

FESR, BVCEHEERCHLIENREL LT TS
Do K, B, NEH, ~v, NEAT~, HEE,
T AR ENRFORB LI D, KIS, @wE, &
VHET, B EDERFLEL bR,

BRI L B DOEALTEH DA, vt Vitamin
AL DB LRSS ER L, RTBICs
WTREWEEHSEABICE LTV 50T, HMLT
SR TR A SR 0 X S s inod,

RN 28 SERRICHER D72 27 3 hE RO Vitamin
By, BoZ oW CHEI LT B b, iR = RRIE O
L, T DAY 0 I ENEREE, Irsire S )k vk
WCRD . RMEGEESEE OBEC L 2RET, F
DI E RO CRMEY 0 2 <0 938, LR
ERp B oD 72 8, BRINE 2320 < 0. 1g L] T oD Vitamin %
o bmFERRER L L2, SVEBEATRTES
AR BB ST S e, A ORFEC X 0 IRk
IR ARIRETEH 20T, HoE Iz 0T
FECGRHLZ V.,

1. BE{bRRrg

BRIE R ST TR EIIIC R Th B L X,
BemEMECHRBRIC B E 0 BEN Iz &, — iz k<
HEREND 2 270 8GR RSN 2 M
AT b 3 BB I A NER L5, - D
HIRIo 3 Vitamin OIBSIIFAA Fioe 2SI NT
W, BREOELEIL LAY ) 1 HOEEESVE x4
<, = oz Vitamin By, B,0.5med&E T 8
L, #5100 g 2% Vitamin By, By Jhiz 2mg 78
AN TS0, = ORETIREORRHET 2
X 5Ter Lidine,

=% BesEEdio Vitamin B, 5=

~_EFiv

ﬁé@ﬁ%ﬁ PRikE Y %MEvhﬁoﬁ%
AR CA) 700 854 l(+) 22.0
mRf R (B) 2000 1980 [(—) 1.0
s ks (C) — 1539 | -
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#w25R IBR(tEEMrhe Vitamin B, 885

|
EHE ety | SHEIEY mE0E%
oo
rERLERIE(A) 700 817 |(+) 16.7
BALERE(B) 2000 1380 |(—) 31.0
BR{LERMECC) — 1045 -
FRfLERIE(D) 1200 1222 |(+) 1.8

(AR CH BRI LE 1 v Vitamin By, B,
SECRELTEY, 1E308 DR T2, WIS
NH0.25mgRE Th 2. KAEIGRIE Y 05V S,
BRALEDE D 1B GRS H ST b D
PRI CH B0%, $5% 0 {FiFETERnbd a0 %
25N 5, (BUZEWCTUEIR{LE @Y Th 52, By
OEFBNIREV, 2 NIFEUEEREORSEEIT X 5%
DEHET D, :
2. BRACTERE v
BEEO L S WHICBET 2 4 O TG DBER
HAHME Ry, s Vitamin OFEZEE WD,
AL L7c b DERRILLIsV b DI LT, R D
BIEVRRZIS 0, RFROEVCORKEThHS,
TRAEOWL R OB URIEY & U <D
b ACRERE L FRECTRETHS 5,
TR T DR O R w3 5 R o)
WZDOWCERBR L7z, BICHDOHFCEE3EL b o
b5\, FROBEINTSE DO Vitamin B,, B,
&35 ELiEWESRe Vitamin B. 58

B

O SRR antemy | KBNSy mEOE%
G
EEE (A) 1500 1247 |(—) 16.4
B (B)l 1100 951 |(—) 13.6
i (OO 1200 | 12 |(-) 4.8

‘DRERELE <, LRERDS b Dl BRIl
EXT 2o WO LT hEMEOEBIRSLITORO
BEBIUTIHN S 2 EHNL D, .

ZEAk REEWERo Vitamin B, 58

T SR iRy | RMEY mEOE%
BRG

fmmmE (A)| 1500 1355 [(—) 9:6
mierE (B) 1100 1067 |(—) 3.4
B (CO| 1200 | 14 [(—) 7.1

3. BRESYA
Ry BOFER I Y v A OFEIT A LTk,
U ATHBISEHFRMCIR T 24 0T, WHAZOE
BSChD. MEDCTERHOHsORENL, 48D

Vitamin B. 2053845, Loy sBHEeEelnd
IMZIEFO 27200, ¥ v 003 ik s
ZEThD,

LEDAVIZT Y a§36 g Dl CB~ND LT,
Vitamin By, B, 3 #ifyicdsy ¢ 100 g dr 1, 5me {7
BRECE DM, B li v v a0B4 &, ROBEEE,
10g Hh Imeg Y e bbb,

FHSER OB LT, By v 2 g ok
W5 O pH IR T 2 X b, BREL R
T2 20 HEk2 s vwibil b, 0 pH (33.1~3.3
TS 0, Vitamin By Tifg20%, B, TGty
5% DRFIZIEDIEZ LHELCW 5, oLy v
2 DE#EEE O Vitamin B, By OZfLC DTk
HTaERRa 0 TEAFHE L2 Vv, ‘

Yo x B Vitamin B, OpEE i BEEEESE Ch 248,
Bz o U iE» b % L, T oBREZ LVWENE
FHEREERZ Lo CH b avic 4T 3, 8T Vita-
min OFALTENIK U CEHBRESETS By (3w 5 &
Th7sl, OFaDt BIFORECHRILL, BERIT
FTHEL, BB~ BLBEHTRE Th 5,

BEOE, FORYL EELCAD L, WBLHEES Y

S BE RAED Y L Vitamin B, 58

L ExivEhRE

L |EMERy BRI Y 0%
TR T
vy =oyaCA)l 1000 | 838 |(—) 16.2
vy oy a(B)l 1200 950 [(—) 20.8
vy w4y a(C)l 1200 | 938 ((—) 218
Yy aov (D) 3500 | 2014 |(—) 16,7
Dy =P ra(E) 1500 | 1239 |(—) 17.4
vy =rya(F) 1200 | 924 ((-) 23.0

2 0 Vitamin By ORFEI20%E[E, BoloR\WCiT
WO%EiHBE L TELZ Lo EAbNns, (A) & (E)
ER—SEZ ORI b B, B By ORRE
BIFFIC R &V, (A) WER(E R E O TIC il X
%B6%® LYoo Vitamin B, 58

vy vERE

\\\\\\\\ﬁw%v%M@vmﬁ@§%~
B 5

vy awva(A)l 1000 910 (=) 9.0
vy ey a(B) 1000 | 896 |(—) 10.4
yy ey a(C)l 1000 913 |(—) 8.4
vy e a(D)| 2000 2000 0

vy ey a(E)|l 1000 | 746 |(—) 25.4
Yy wora(F) 1200 1085 [(—) 9.6

1, (E)&:&s\n'd;t%ﬁiﬁ?:&@'ﬁﬁ{[:%fi% LR L <
b DTHhD. X THE, 5 RITA 2L O
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TR RSy Lodo Vitamin B, S8 8
[~ Erivens P |
T~ i LB v |\ FERUE v M DE%

e .

Dy =¥ a(A)| 1600 | 651 |(—) 59.3
yyvwora(B) 1800 893 |(—) 50.0
45 =ova(A)| 1600 498 |(—) 67.8
47 =% 4(B)| 1800 | 1022 |(—) 43.2

o ERMER v EHIE Y FE0E%
& T |

vy ooy aCA) 800 | 420 [(—) 47.5
9y ooy a(B) 1000 | 823 |(—) 17.3
49Ty A(A)] 800 375 |(—) 53.2
4F=vra(B)| 1000 | 837 [(—) 16.3

ThDH2, By, Brdhizz 0BIEEIFFICRE V.,
(A) BRMEEIN- S DTHY, (B) %D

5, WLAEYEBINSDTHS, Vitamin B,

DIEEREE D2 DTN 2, BUdfffRy LCRE W,
4. BRiEsNe

Ay DIERAEE DR T o B /ER AT 275
By, WV ERIHRET A5, RO R ELR
=% A, BRI SR NL CB(LT 25 ERENE S,
INEGYE EERLT A SIS BH, WAL
INEBYBT LS A RICHERSN D LERET, M
B THEICHEEAINIEL TR IS DOT, FEIC
HEBRIC I Z b B bN D, 10 TR VIRHIER
LT B BERERETE 50, 2 OHEREERHENT
WA TR R vER(LHOEER2Y, 2, 3L TH
. SnTn2,

AL v DRLEEER & LTI ARBITIRIL S v Bk
RS L, HEEH LI OE (22kg) Vitamin By
9mg~110mg, B;77mg~88meg, HL » L v v 2
2100mg~2200mg & 750 C\ 3, & DHMEFCHE S &
/N2 100 g (20 & Vitamin B; 0.5mg, B, 0,4mgRe
Bricn, Fanliaizay v 1ryg5e7
% E/NEEEB130 g (AR T A 0 ¢, Bk Vitamin By
0.65mg, B;0.52mg %R 5 o &2 Hisk 20 C
550, EROBRESFEL S :B10.5mg, B3,
0.4mgTBE L2 2TCThHA I,

5 OFIEREEL (L L2 b DT (A) Tik&y
1FOEEMNNE THS, B 1RO Vitamin By
2 Fri11.556mg, By (31, A98me CHAAMEIETH S,

(B) X v (F) Becay=_vThahn, L7r®
EEn 1508 gD T, b Ld3EEOMLEG,HE

#|oxk gL/ Vitamin By, B; §HE8

TR TV EER :

T | FAMEYBr | FEAEYB: .

ﬁ IEI__I‘J % T

& < v(A) 399 384 |

2w~y (B) 381 312

o *yr\‘ﬂ‘/(C) 321 276

2w,y (D) 347 240 |

2 v~v(E) 303 264 |

2 v~y (F) 321 264

Lo & T T RS R LT %,
FL0RIFOORKIZ S MR ED A 16 £ ~ 5 —
WZDOWCHREBR LIcHERTH 508, ~v Ly ) Vita-
min B; % 320y LIk, By23280y LlEr#ms i€
WOBEEETIHTE S, INTa Yy Ay Tho0

#1035k e Ey Vitamin By, B, 252
\\§§%&%M@1#¢@&%M@1v¢®
- 7% B v 7%| B: 7

A 215 319 189 284
B 263 356 180 229

c 188 258 216 285

D 171, 263 156 214

E 109 145 115 159

F 116 132 128 188

‘ G 97 129 9% 132

H 224 244 132 206

I 105 135 189 214

J 149 | 232 120 179

K 170 247 107 135

L 169 255 168 178

M 238 369 156 223

N 231 276 144 223

0 184 | 235 120 | 188

P 78 104 9% 122

EEICIEEENL D, 171068 ~157g DI CEHD
720 MBS EFN T2 h O Vitamin By GRS
3 fafk, Be T 2 A, B, Bz B BICE
LT 200 LIREICE EIedDrz o ZET{LED
RRPEEFEDORFEO 2D RFETEL D2, B
2 EECRET A O T h L HEER I N B, BET
R EET 22 Lk 0#ifbs v o Vitamin By DR
He21130% LI, Byt 10% fuZike 23 HEE S X
T ChDe HUTHR{LAESRE LTAVvERESEE LIEESE
Db 0 RVICEER S T X 2B 5 . (BE10%KH Vita-
min By OEEEATEHREA, MEROFHINC L) -
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B, BEILAE

WEOM(LEE 2 LS KR NEE R BA T 28,
R Vitamin RN UBEI R 2D TH 528, 8
fLBri¥ Vitamin By 1, 5mg, B, 1. 2mg 2324 Tl g
7B . BN E O Vitamin OFRMC X 0
BOFRE N R BSER SR LT 3 VBROSER
$ 5 IND DTN IR 55, ERNCEEETLE L
co, HOOBERELUBHL SR EL RO T 25,
I, HWREOKE» HEET % -, R
3T LD CEENTEH 508, BIORICT3ERE
TRETHH 5,

E11%k BbERo Vitamin B, 58

- vFI v
W WiLEy  FHEY mEE%
Bt .
MRAAAECA)| 2200 | 1987 l(_) 9.7

#1257 BLipEdeo Vitamin B, gHE |

~. EFIv

| B | Sy FHOES
HEHAEC(A)| 1600 1647 |(+) 3.0
EALAECB)| 1200 1216 |(+) 1.1
REALARE(C) — 461 —
HEALANE(D) — 437 —

Dl &R Vitamin TIBESOMERT DV CIELR
INDLDE, &IRMEE ML I8N d D EIZDNT,
FOBEEF IR LChB L, 2008 %RE,

8513% mtENBMLTCELETFIER

= X v ERE
\ Blﬁ%%% Bﬂ%ﬁi%%
g WA
& < v(A) 20.3 4.6
zy <2y (B) 12.2 10.0
29~y (C) 25.9 20.4
=y ,2v (D) 20.0 30.8
2y ~,v(E) 30.0 23.8
2y~ ~_v(F) 25.9 23.8
i # 22,2 18.9
s ¥ A(A) 16.2 - 9.0
Y ¥ a(B) 20,8 | 10.4
¢ ¥ a(C)- 21.8 8.7
v ¥ a(D) 16.7 0
s % a(E) 17.4 25.4
s ¥ a(F). 23.0 9.6
¥ 19.3 E 10.5
& T 208 | 147

Lcimgiz x aia%eiy, MENL v b DIZ R LT
Vitamin By, BadkiZ, 2fEEEORFIRL AL T
3o XY ED R, O AMRO Vitamin OZFEREIE
Byt BiiZHLCRCH b, BROMENT 2113k
OEMARE,

M R X o Vitamin %887 2354, Ik
F B ARIC s\ ClE Vitamin B;20—30%, B, 10~20
%, TR L7s v~ & DIz i Vitamin By, By 2 410
%RBEDORIES R L CELT 2021 HE T 5,
I IR B TR ZRB L CORETH 2,

sElAge BBEHMBELAVES

¥ viBkE

\\\\\\\\&E%%% BARS R %
&%

Bk ECAY | (+) 22,0 | (+) 16.7
B ®(B) | (—) L0 | (=) 3L0
B W mCA) | (0) 164 | (o) 9.6
| w B | () 186 | (-) 3.4
B o @) | (—) 48 | () 7.1
W mCAY | (=) 97 | (+) 3.0
fial E(B) (+) 1.1

Eo#Hm | (-) 89 | (-) 58

FRARL o) 91| () 7.8

Z DFGEDTRALE R EIELD X 9125 EChlkEs
DROGADEEIZ L 2H 0T, Ul X ofE%kseit
W 2PN RECH Db LISV, BETH
N T ZIBLE R O—ERI DV CE OB S
BREIETHRETCEH S,
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XXI WEfkels LTorr ryFoa—=
@é}éﬁ%{g DT

B I ES *
i hie S F Z
EEEER ¥ BB '
] I %
wm B ox =
. ® = E ot oBE Clilsm s 18me % o b 045, 1 7

EEEK OB TA L v F Y = ~ AT ORI E  BAIC1318.2mg%, AIHRI30%DEAE AT 2,
BRME ADEFHI T 27 0, REOE S D& MBI ERRRT %S {ERL, ATEHRY
LciEkab iz, hpe s BEHEMO—RZMo->  HREEZRWT, 80°C304L boiidle Linv b o
DHLBRICED., FOEMPIRTSEWT, #i  Th, TOV.CTHENREEO X5 IeHmE THIC
 RROBEEOHIEET, L ORRETV, WEZ BIELZIDTRVWRY, vy FTa-Akbid,
WAL BN DDT, FO—WEHETS. 42 V.CHfFcEiov,

b BEO—BEELIFEEROBE N THD, ®ixR BRMY Vitawin C EHERT

v K3 /C@?ﬁ@ﬁﬁ“@bi 4 e —M&“&U@ RIF v RIE

o720 T Orange ol -

P e e A TR WA I R
23 AR TEMkD3.0%, ZhiFEc V. CEikLr: M p 10 ()
3 DT, BEUIFER LT o7 IS L mg%~ 4 mg%
Db O S BIKCEIRD8. 2%, = DHICIEV. Cpig |- Dineapple Lo imege | ()

) ) ) T Apple juice 3 ~4mg%| (+)
fEL72 b D EFRROEFD LN B 5, HEID L D3, S . 1 8.2% +)
151k C15.3%, M Lisv 4 0273.5%, AIHT70% N Grape fruit 5 ()
L EDdDnal V. CEHRILR»DI, I Orange . 1 (+)

2o i LCRAREF ML TO 305E2 |1 Graps juice 4 (+)
Ex, <7 FVORMREBREGOL LS, Thike (P Ornee, 1 (+)
~zFyRISH (=) Thotz, o TRESELs R " 1 (+)
750 A RREANEHEEL TS0 LB B, 5 Bk H | 15.8% | (+)

FRTCE V. C AMABEHE S g b & 3 9 BEi
HLCERLTho s, o0 7RI HE Ui RAT > f; }i BIEET 1 25,50 EJ’)
RS CHBICHEL, DA Ly F T VS~ 77 )

v 7 4 MR OOk, AT HWHS R ML /24 0T, RIZ V. C B 75 v OB LIRS ORI D
BAsbRVEBEINTHIENW DB L 5 ThHS, THNCHIFEE, V.Clmgh k&HL~r5 v

Fr T 80°C 30 DL kol I C (+) ObDTIE, FDOYEEIF0.07% CEEYRL,
Wb, IoTCT A2 EvBERAG, FryFYa— V. CiER, <27 v(H)0b0RDV. CiimiH L
2 L REET PHIC LC80°C30 5 DMBEELATD>CH W, 25y (+) OFEEITNE0.04%Th
BE, TR VIR, T%~11, 8% MBE I N7z, iz X V.C 25 v b LIS § DDFH(E
RN RS B RRE R L b Db, BUE  130.03% TRIZ T H07: . & OFRER DL CESDS
WX OTCHNSED V.C BSHlEIN 2D LELDL W= ~—A, HENSZEOFRREAPHEEL, 0
ns, EV.CREEN, FLvFTa—2r LCHEBWHE
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% 2 & Vitamin C RUIF L OFELRS & ORK

~ T v (+) <7 T v (+) < 7 F v (+) = 7 F v (+)
Vitamin C 1mg%Lik | Vitamin C f8 Bf | Vitamin C &&®F | Vitamin C &FwF
I, Orange juice | 0.09 |A Orange juice | 0,06 | 1 Orange Ade | 0.07 |\~ Pineapple Adej 0.04
M v 0.04 |B ” 0.03 | 2 ” 0.02 |5 Orange juice | 0.03
F  Pineapple 0.10 |C ” '0.04 | 3 Orange juice | 0,04 |ix ” 0.02
T Apple juice 0.07 |D Grape juice 0.03 ] 4 ” 0.05 [tz Nippon juice | 0,03
E Pineapple ‘na % Pineapple
S ” 0.16 juice 0.03 |5 ” 0,04 juice 0.03
N Grape fruit 0,05 |F Orange Ade |0.04 |6 ” 0,04 |~ Orange juice | 0,01
I Orange juice | 0,04 |G Orange juice | 0,05 | 7 Orange Soda | 0.06
L Grape juice 0.12 |[H Orange Ade |0.03 | 8 Orange Ade | 0.03
P Orange juice | 0,07 - 9 ” 0.04
R ” 0.06 10 // 0.03
11 Orange juice | 0.03
12 ” - 0.02
13 ” 0,02
14 ” 0.04
15 Orange Ade | 0.04
16 Orange juice | 0.03
17 ” 0.05
& 2t { 0,71] 0.31 0.65 ] 0.16
SE = 10.07] 0.04 0.04 [0.03
e Ebisd (BE2RER), BEfR% 27 %, (MEEEEEED b hiesD7,
BHILAVYF T —~ADFERIn ) ~RTEHLLE —R D E B DT DI MR AE R T A v vy Y =~

KRB RS EETS 2725, ALREFTLO%~14% A 3BRICOWCER LSRR, BE4RCRTINS T
Dh DN, RETERD36.6%, 5%~10%Db0  LivyFYa -~ ARRRETE NS Bl

2%, Miekc34.1%, 1%~ 5 %» 11L& T26.8%, Ho, V.CEEELEID, RAVYFY=~2R4E
WEOLD LBRETED (H3XRBR), TR R S Bz V72 b @, BALrvF o=
EXFHEL V. C R~ 7 F v OFRZEIONWTD  —~ARSHERRBRRETEZANCTA2E DT, K50
=3k S ABREOCEEFE ALy FIa—2ld, BArvFva -~ T34

DEFhi %o =D SHRDOIFHEIEIKS88.1%,

=N o H 3 A
& H R R K E ) DHES B0.00% , HIRD 0.21%, SkHE 11.27%, 75

10%~14% 15 - 36.6% 0.06%, V.C 4.9mg%., b3 1.0513, ZEATH = U
5 04~10% 14 34,19 B
~ 50 9 ” S N
| 1#~0% H o LI ER BT 5 ICRBROM R & S TR A LD+ L
s = 4% VF Y= 2Bk V. Clfiifetiskion & & a0,
&= 4 3= Ovrange juice @ — % K &

p o | o [eEmeE wEp leksgr & 5| v.cl Pl ca | ool R
% % % % % | mg %| mg % mg % - cal

1L Orang?uice 87.99| 0.13 0.3 10,97 0,00 13.2 3.1 2.0 1.0498 48
R " 87.69,  0.07 0.200 12.10 0.06 1.4 — —| 1.0572 50|
B " 88.66‘ 0.06/ 0.09 10.75  0.04 0 — | Lo4r9 44
B | 88.11’ 0.0 0.21 1127 ' 0.06 4.9‘ -—‘ — 1,0513] 47
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whx BEEEBTE Vitamin C o5HE
= oo oE M kR ! ® A
_ Vi:camir—la O‘ ,
I & B B
= M AEEALA)| 93.5me%| 43.8mg%
7” v — A4.8 u
i FoEsEE(LE)! 62,7 # | 38,5 «
" TIERE(9 A)| 37,7 # —
& F A FEEA) — 530
= v (9H) — 59.6
T 7 b mEE(9R) 4.5 ~ 581 #
ho b A (EmEEE(LE)| 50.9 ~ | 66.3 #
” ” 8.4 /%‘;EB{&%Z‘];
WBGL X)) |BEEdos)| — 2.1 o
" " — 3'7 "
7 (= F¥) 7 — Q0.3 »
v (fL K FHmEE(QLH) 3.8 » | 2.1 v
" ” 1.0 » | Bk
R MDD | LEEEC0A) — 0.6 ~
54 (20ftRe) |ZEEEQLA)  — 1,7
g B # 163.0 # | 9.4 »
v (o ) |BRRECLE)  — 9.7
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4) RGEBORSAY, REkOEE0 3EY
REREBC 3 HHERCHREL, &0, FE, wEX
VMEBRE (Ca, P, Fe),v 23 v A, B, B, Cn10
B DE, HERSOWNRICL o FHREROHE NS
FNEEI L2 DTH B, Toks DEFIIYSDTIEH
AAREERSEL T L LTCAV,

EEoHEERE '

B OB REERERLOFEMRERAREIC
2 THARASESH, HH), SEseSEaRE |
Xb, 2F~6FEFCOBTHERZLTOEESF D
EERIZ 2SS LT, TOEEERED, XED
U BEEBRCRT 3 Lap0REREr Lz, Tibb
RiCRTERBOTED, _

BT ETFAET,450 Cal, #F6,950 Cal'c, +0
BrE g Of, 14,400Cal, 1,440 Cal, #oDlf,
E17480 Cal C¥ 5, ’

NEARE BB AR 2608, 407 250g G,
ZOF510g, AL Slg, T oYsElx 17 (YT 2,

Lo LERE L7237 BF DE IR 242 & DEaESHERY,
2FDLDTH, 3FDYLD28%, 4FDY DIT4,
5FDd DL, 6 FDh DL T, EEINIIEEF
DLONREL%L, KoT6, 4, 3, 2FDIET2
FoRBIZEIGIPERCE D,

FHEB BTS2 F 0 6 FEFCOERDOL
A ONEREEEEEY L ORI L. Tich
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Ceer)

g1x R OB 2 % B E R SR

REE & gﬁgﬁgﬁgg@%&g s E | | B iz’”* B % [vasylessyexsyiesrsy
4 g BHE (2) €) (g)] (Ca)™ (mg) (mg) (me)A (LUDB (mg)B, (meg)C (mg)

EREEE | 3 3.70) - 6.60|  3.94] 66.23 342 22,86 254,32 7.95 193 0.204 0.081 1.0
THEEE | 4 3.15 5.2 2,47 55,78 279 15.10| 205.10{ 10,90 358 0.170| 0,080 4.0
AHREE | 4 3.86 7.62  6.70| 70.20 387 32,27 254,51 12.21 210, 0.158/ 0.156 1.6
BMETREE | 4 3.05|  6.75| 4.32 68.30 351 25.32) 237.60| 8.33 240|  0.144] 0.082 2.1
HEELEEE | 4 3.30]  6.40, 4.66| 61.85 328/  26.80 246,40  7.67 3920 0,168 0.065 0.6
XERER | 4 2.800  7.90  4.800 70.90 369 25.60| 287.00| 10.60 146 0.08 | 0.04 3.6
ErnEE | 4 4.80 5.91] 3.8 60,39 319 15,00, 281.000 9.000 1,072 .0.19| 0.20 2.0
EHEEE | 5 3.46) 8.72| 5.39] 76.01 401  49.90| 344,60, 13.50/ 1,211 0,194 0.081 2.6
=HEREE 5 3.8 5.99  3.65 57.98 304 25.65| 281.00] 9.65 439 0.118 0.114 2.6
HeREBTE 5 5.621  6.13]  4.56] 71.06 3720 38.16| 354,63 10.94 646) 0.219) 0.096 1.1
BEREEE 5 3.54  6.45| 2,80 66,71 332 24.57) 296.35 10.28 819 0,201 0.130 6.0
PHEEE 5 3.61]  6.60 3.82 69.25 352 29.46| 347.70] 16.50 281 0.230, 0.080C 0.3
TERESE 5 3.16| 6.84 5.66] 65,12 351 26,70 314.20] 12.90 468 0,180/  0.099 5.1
MRS E 5 2.420  7.46)  4.60| 72.50 371 34,20, 251,10, 24.46f 175 0.180 0.070 2.6
B EETEEE 5 | 512 6.53] 4.88) 67.64 361  25.70| 309.41] 11.29 351 0.203 0.100 6.0
EXaeE 5 4.000 9.120 5,28 80.96 424 26.40| 356.40] 11,40 393 0.209 0.093 1.3
EEET 5 2.94  7.33 2,91 70.94 351 34,30 302,200 9.74 517, 0.197, 0.105 1.7
BERTE 5 2.73  4.99] 2.37] 59,18 289 16,59 249.36] 17.27 81 0.107, 0.092 2.2
AR 5 .77  7.42]  3.62 72.82 361 17.46) 257.40|  9.67 731 0,115 0.057 1.8
TR 5 5.72  5.82| 5.16] 57.83 324) 47.66 301.81| 19.83 944 0,191 0.121 4,8
BT 5 1.86| 7.15 5,06 56.74 3097 36,00 242.00]  6.60 103 0.05| 0.04 18
EIIRIETE 5 4.28  6.55|  4.06| 63.65 334 25,00 334.00/ 10,00 395 0.09 | 0.07 4.0
LHEREBE 6 4.83  7.51] | 6.65 70.63] . 392 35,65 333.25 11,64 208 0.180, 0,900 . 0.5
B E X E | 43 10.46 4.40 66,63 348 29,00 289.00 12.00 451 0.160| 0.130 2.3
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Coer)

WHHEE %

® 2K & = ] = BX o =
REE & mﬁ @j@[&%ﬁﬁ@l&% E E | | BElarcvv B % E&Is‘vfﬂsye‘ﬁi‘/t“ﬂi‘/
7 4 |BE (@EE (© (® (& (CaDs (mg) (mg) (mg)A (LU)B: (mg)B; (mg)C (mg)
s %= | 3 2.14  3.08 411 20.73 141 17.3] 156.3 3.7/ 3,233.0l  0.19] 0.08  20.0
| H o4 1.55  2.420  6.68] 17.29 145 24,9 104.6 1.8 817.0, 0.11| 0.04 10,5
| =% mo| o4 1,68 2,02' 1,00  6.88 51,  26.8  99.2 1.8 767.00  0.08  0.04 7.0
f cmr | 4 2.30  0.78  4.22l  8.53 84| 100.3] 346.0 5.0 1,038.00 0.11]  0.22 8.3
x - fE | 4 11.47]  5.74 16.74] 36.20 364 18.6| 366.0 9.4 4.0 050 0.15 10.5
e 'O 4 4.25| 1,65 3.35 60.49 286| .51.0| 178.0 3.2 620.0 0.09 o0.07 210
o cH |5 0.89 4.29 2.8l 17.18 115 78.3 186.7 7.3 968.0 0.09 0.0 13.0
= @ B | 5 1.32)  2.33 1.89] 10.03 72 9.3 73.0 3.6 728.0| 0.04  0.05 2.6
B & |5 3.65| 2.11| 4.98 9.35 105 37.1] 1319 3.6 17.0  0.07] 0.15  23.0
W # | 5 | 3.51 1.69| 1.36/ 18.34 106 105.8 146.2 3.2/ 1,402.00 0,10, 0.18 12.0
B H| s 0.95  4.10| 3.08  8.38 81|  33.4 105.9 3.3 886,00 0.07 0.05 12.8
T ® & | 5 2.21] 1.52 2.41]  8.89 72|  18.8/ 159.8 5.0 2,512.0. " 0.10  0.10 3L.4
HOoOg O3 | 5 0.4 4,43 3.85 12.61 105  13.6 126.9 4.9/1,881.00 0.07] 0.05 1.8
2 - B |5 471  2.32]  4.23 15.39 128 115.0/ 136.0 3.0 2,751.0, 0,12  0.09 34.0
2 % | 5 3.89  1.96| 5.88 11.12 121 111,00 246.0 6.0/ 1,234.0 - 0.05  0.09 0.7
B K | b 2.74  1.89 4.81  8.33 95 18.0 649.0 3.0/ 915.0  0.05 0.02 7.0
B B |5 0.97 2,98 0.98] 10.46 67|  59.0, 180.0 2.3 1.0 0.22] 169 229.0
w oF iy | 5 1,95  2.42] 2.45 25.29 141 12.0/ 154.0 3.9 903.00 0.19 0.10] 25.0
A B | 5| 0.94 3.4 2.61 11.02 85| 17.6]  7L.5 3.2 1,190 0,10 0,07 14,2
B &= |5 2,92 1.93 5.58 13.30 123 99.8 - 133.3 5.0, 2,833.0 0.09 0,05 19.7
F R TR 2.80 2.22 0.9l 10.81 72l 16.0[  56.0 2.7/ 1,250,00  0.06| 0.06 15.0
| B R 1.16]  3.07  2.47 10.30 80| 30.0 98.0 3.0/1,750.00  0.09| 0.04 12,0
£ B 2|6 1.450 2,59 2,08  8.44 69| 225.5 291.0 2.9 579.0/ 0,07 0.05 12,0
N
O B E | 43 5,25 3.85 15.62 118 54 181.0 3.9 1,233.0| 0.14 0.15 24
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Czer)

%3k BHE2RIDLLEBEATEERDT R

REE S ﬁggg%ﬁﬁﬁ%{&% ‘g;g_%@ B & & |prrv & P PRI vERIv|EEIVERIY

- DEH (@) (@ (& (Cabls (mg) (mg) (me)A (LU)B: (mg)B; (meg)C (mg
b3 & 3 5.84  9.68  8.05 86.96 482 40| 410,65 11.61] 3,426 0.39| 0.164 210
+ |4 4,70  7.63  9.15 73.07 424 40| 309.70, 12,700 1,175 0.28| 0.120{ 14.5
* z= 5,54  9.64  7.70, 77.08 438 59| 353,71 13.99 977 0.24| 0,196 8.6
5 H | 4 5.35 7.53]  8.54/ 76,83 436 127| 584,000 13.270 1,278 0.25] 0.300  10.0
= N 14.27] 13.64 21,54 107.10 734 44 653,00 20.00 149 © 0.58 | 0.190  14.1
e 4 EBO| 4 9.06] 7.56 7.2l 66,85 399 66 459,000 12.200 1,692 0.28 | 0.270)  23.0
I i 5 4,35 13,01  8.20 93.19 516 128 531,29 20.75 2,179 0.28 | 0,137  15.6
= | 5 5 5.21] 8.32  5.54 68.03 376 35 354,03 13.23 1,167| 0.155 0.159 5.2
B & 5 9.27| 8.24 9,54 80.41 478 75 486.52 14.55 663 0.287 0.246 24,1
% & 5 7.05 8.14] 4,18 85.05 438 130 442.58) 13.51 2,221] 0.324 0.310] 18.0
A H 5 4.56| 10.700  6.90, 77.63 434 63 453.60 19.80\ 1,167 0.300 0,13 13.1
T = & | 5 5.37] 8.36] 8.07 74.01 424 46 474.00 17.90] 2,980 0.28 | 0.190] 36.5
BB I 5 3.91 11.8% 8,45 85.11 480 48 378.00 29,30/ 2,056 0.25| 0.1200 14.4
g2 B 5 9.83  8.85 9,11 83.03 489 141| 445.41) 14,29 3,102 0.32| 0.1%0,  40.0
[ it 5 | 7.89 11.08 1116 92.08 545 137| 602.00, 17.00| 1,627 0.26| 0.180  20.0
i3 7 5 5.68 9.22‘ 7.72)  79.27 446 52/ 951,000 12.70) 1,432 0.25| 0.120  9.00
B Bl 5 3.70  7.97 3.35 69.64 354 76| 429.36  19.57 82 0.32| 1.780 231.2
B oA {1 5 5.25 8.82 7.1 87.14 469 39 400.00. 11.90] 1,295 0.36| 0.170, 25.0
A B 5 2.71 10, 83 6.24 83.84 446 35 328,50, 12.88 1,922 0.22| 0.130  16.0
& & 5 8.64  7.75 10.74 71.13 447 148 435,15 24.83 2,777 0.20| 0.170,  24.5
& JI 5 | 4.66| 9.37] 5.97] 67.55 380 52 299.00  9.30; 1,353 0,11 | 0.100, 16.8
Lo} R | 5 5.44  9.620 6,53 73,95 415 55 432,000 13,00 2,145 0.18 0.110| 16.0
B £ | 6 '6.33 10.10,  8.73 79.07 461 261 624.00; 14.50 787 0.25| 0,950, 12.5

—

wE B E 43 15.76 8,25 80.35 456 82 471 16| 1,680 0.28  0.29] 27.0
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(ger)

%6 % B OE o % OB K *=

) ; . o o | o g [IATT : cx vz ivivre svleg oy
mwm g | Lo DIEREORE B A 8 RS e Gne) g A (LUB, (mefBs (me9 & (med
s & | 3 6.38| 1.27] 1.%0 25.87 155 215 189.6| 203 4 | o0.050 0.280 1.0
=+ o4 8.671 1.09 036 35.61 185 290 285.7 510 4.8 0,070 3.800 1.2
e Ho| o4 6.30| 1.66| 241 26.28 150 211 1813 3.38 3.5 0.050 0,280 1.0
# B 4 6.36 2000 273 28.96 174 2211 1910 485 670.0 0.095 0,280 14.2
x w4 6.36 1.57 299 37.72 200 221 1910 8.0 3.5 0.050, 0.280  0.88
e % B | 4 6.36 1.5 2.08 2525 150, 211 183.0 2.1 5.0 0.050 0,290 1.7
S g |05 6.30 2.27 263 30.87 182 211 183.3 565 4 | 0.053 o0.282 10.88
= ®w B | 5 6.38  0.42 1.64 2058 124 214 178.6) 151 4 | 0,053 o0.282 0.7
- & | 5 5.6 2.24 0.87 30.24 161 203 202.9  1.20 536 | 0.103 0,266 11.45
iR w | 5 4.2 139 135 25.24 136 144 147.7] 120 4 | 0.037 0,193 2.0
- mo| 5 | 18.06 0.8 1.04 458 269 602 505.5 0.70, 11 | 0.180] 0.800 2.4
T OE o® | 5 6.51 0.42 1.72 22.38 133 213 1835 - 1.10, 6 | 0.060 0,290 = 2.2
Moo 3 | 5 6.36 0.50, 2.68 20.54 134 212 178.2] 3.200 3.5 0.060 0.280 0.9
= g | 5 6.3 2,17 2.23 37.14 203 219 252.0| 3.0 7.0, 0,120 0.1400 1.0
% # | 5 6.30 2.55 3.64 37.07 218 218 238.0| 6.0 350 0,05 0.280 0.9
54 % | 5 7.07,  0.60| 1.58| 19.17] 122 217 146.6| 1.8 | 363.0 0.110, 0.320 119
B B 5 6.3 1.17 1.7¢ 25.21 146 221/ 179.0| 3.05 670.0 0.080 0.300 14.0
® A Wi | 5 6.36 1.21] 2.27 23.80 145 212 1840 210 4.0 0.056 0,610 0.9
A B |5 6.36 1.20, 4.66 33,31 205 233 220.8 1.91 1,333.5 0.120] 0.280  30.2
= % | 5 6.3 0.70, 1.75 23.15 136 221 193.8] 3.06 336.8 0.07| 0,287 7.5
i iolos 6.3 1.74 2.23 32.74 183 216 226.0 3.5 6.0 0.11| 0.200 8.80
B R | 5 6.3 119 1.95 19,35 125 214/ 203.0 2.1 3.5 0.05| 0280 @ 1.0
t 85 = | 6 6.30 0.8] 2.79 2618 159 181 212.00 260 25.0/ 0.60| 0.3000 8.0

|
—

(égiggééikgﬁé) 4.3 8.21 2.14 28.41 166 231 2110 3.0 | 174 | 0.10| 0.46 5.5

%1

-
-

(B30 ‘¢ ‘p8D) UMHEHBER

# A L B

192 NENEFFEICREHE (B TETO

WEC OFIEEME %3 seger NEHESE
F 9.1807e0 21E WEQ By

Hos oz

ITEBHEY 2 &

-

-

QUL

10%32

B G D NC DR EN] HROERE FRUOEE S

g

(Bize (WR) W6 ° ¢ £

Yol

U

an|
Nz

P ME D N F BRIy, (R,

EREN W EE



i 2 :

v VLB O E R EEL LecER L,

B % E = A ¥ = % % S =8 =,
§4§ &AEEEE,E&Eﬁﬁ%mﬁaﬁnﬁmﬁﬁgagi&oktﬁmFﬁ]ﬁ@ﬁsiagagﬂ
B o |Bl®|[w|m || xelwlelwlyp|es[ o x|alalalalelel
Ji N B S H jas} 5B W il i B 2 H = R R £ w® Jn % =
=5 I = = b B x| o H S S B Z B i3 il ® A £ s = SR Ba i
L i e % | 5| = = ' H ¥ lm
R fr & R ¥ | B | & (@ | & | @\ | W | F | & @\ | | w | K| B | A | 0| B |8 | @ || R |
N = ‘ !
?%@%’(@%%g‘”ﬁ ?ﬁé% 516| 376| 477| 438 483 433 423 476| 424] 438 480 545 446] 356 435 469 446 447] 461 733 381 414 605 466
N =3 &E X ! i
g%ﬁ%ﬁ%@?lﬁ BE | 17.36| 13.53| 17.51] 15.19] 15.52] 15.26| 13.73| 15.80| 12.33| 15.18| 18.68] 18.97| 14.90| 11.67| 12.88 14.07| 13.54| 16.39| 16.43| 27.91| 14.03 15.06| 16.62 15.76
LEagOEERR RSB | o0 | + — — - + — — - — — + + — — - - - - - + — — + —
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fXII ON THE TWO NEW MYXOSPORIDIA,

Chloromyxum musculoliquefaciens sp. nov. AND
Ncochloromyxum cruczformum gen. et sp. nov.,
FROM THE ]ELLIED MUSCLE OF
SWORDFISH, Xiphias gladins Linné,
AND COMMON JAPANESE SEA-BASS,
Lateolabrax japonicus(Temminck et Schlegel)*

Koichi MATSUMOTO
Directed by Dr. Yoro ARAI (Director)
(Tokyo-to Laboratories for Medical Sciences)

In 1953 the writer reported a note on a new Sporozoa, Hexacapsula neothunni gen. et sp. nov.,
from the jellied muscle of the yellowfin tuna, Neo:hunnus macropterus, caught at the Bunda Sea.
In the report the writer stated that the jellied condition of the fish muscle is observed in some
other fish such as the halibut, turbot, swordfish and tunafish., But, so fatr as we know, literature
which deals in detail with this phenomena or analogous conditions of the fish muscle is scanty,
except for the report by M’Gonigle and Leim on jellied swordfish and papers on wormy and mushy
halibut by Davis and Thompson. Furthermore, the detailed studies on the “boil diseasé” of
European freshwater fish by Pfeiffer, Keysselitz and Theélohan, etc., seem to be closely connected
with the investigation of this phenomenon. .

In the summer of 1953, the writer had an opportunity to examine samples of jellied swordfish
at Kesénnuma, one of the most famous fishing ports on the North-east (Pacific) coast of Japan,
and discovered numerous spores of Myxosporidian parasite in the jellied muscle.

Later on he discovered the Myxosporidian spore of a quite different shape in a similarly jellied
condition in the common Japanese sea-bass, Lateolabrax japonicus, caught in Ibaragi Prefecture.

These two Myxosporidia seem not only to be new to science, but as in the case of the other
species already reported also present an interesting and important problem for the investigation
of the jellied condition of fish muscle,

The present paper is a preliminary presentation of some biological observations of these two
Myxosporidian spores,even though the relationship between the jellied condition of the fish muscle
and these organisms has not yet been made clear,

Before taking up the subjects in detail, the writer wishes to express his gratitude to the Rev.
J. A. Scherer, Dr. Kiyoshi Asanuma, a member of the Research Institute for Natural: Resources,
and. to Mr. Mitsuyuki Kondo, Chief of the Livelihood Sanitation Section of the Labhoratory, not
only for their kindness in reading the original manuscript, but also for their continuous encourage-
ment and interest. His thanks are also due to Mr. Hidemi Seno, Professor of the Japan Woman
University, for his kindness in making available to him the histological preparations used in this
study and to Mr. Ryuzaburo Mikumo, Chief of the Food and Veterinary Section of the Laboratory,
for his assistance 'with points of Latin grammar,

Furthermore, the author is obliged to express his most sincere gratitiude to the Japan Export

% Footnote : (Summaries of these works were presented at the Annual Meetmg of the Japaneoe
Society of Scientific F1she11eg, Tokyo, April 1954,)
From “the Bulletin of the Japanese Society of Scientific Fisheries. Vol. 200, No. 6, 1954,”
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Frozen Marine Products Inspection Corporation for their kindness in offering him the facilities
for carrying out this work. ‘

Note on Chloromyxum musculoliquefaciens sp. nov.
1. Materials and Methods : . ,

A completely liquefied whole body of the jellied swordfish and two pieces of frozen steak from
the slightly infected swordfish were prepared for microscopic examination at Kesennuma on July 22,
1953,

The fo:t;mer was unloaded the same day and was 227.5 pounds in weight. It was caught five
to seven days before unloading, about thirty to forty miles off Kamaishi. The fish was quite
fresh in external appearance but was rather less elastic than normal fish when touched on the
surface by fingers. Even though the cold storage conditions were adequate and the internal tem-
perature of the fish body was sufficiently cold, still it became clear when cut just after the public
auction that the whole body except the head was infected and that all parts of the trunk muscle
tissue had disintegrated completely and become liquefied. But there was no abnormal odor dué to
ordinary spoilage of fish meat,

The latter two samples were the rémainder of a slightly infected fish, the uninfected portions
of which were prepared for frozen steaks.. These two samples were cut from the dorsal portions,
and the hive-like infection which is considered the beginning stage of the jellied condition was
observed. The detailed data on these two samples were not available. ’ '

After the writer's return to the laboratory in Tokyo, two slightly infected steaks of frozen
swordfish were sent to him from Kesennuma,

Nemeczek’s hanging drop preparations were made from these five fresh materials and exa--
mined microscopically according to normal methods. :

The histological preparations of the samples brought from Kesennuma by.the author were -
kindly made available by Mr, Hidemi Seno, Professor of Biology at the Japan Woman University., -

In the advanced stage, numerous Myxosporidian spores of similar shape were observed in the
liquefied substance of the muscle tissué in both the fresh preparation and the histological prepara-
tion. . .

In the histological . preprations of the muscle in the beginning stage of liquefaction, the
masses of numerous spores were observed in the muscle fibres.

2.". Description of species :
Chloromyxum musculoliquefaciens sp. nov.

Spore—The shell valve of the spore is composed of two pieces of similar shape and subspheri- :
cal, The spore is slightly compressed parallel to the longitudinal plane so that it seems to be
shaped like a mandarine orange. Four slight grooves run from the anterior to the posterior end
of the spore, equidistantly spaced, two in mid-center of each valve and the other two .on the:
sutural line. Hence the anterior and posterior views suggest a four petaled flower, such as flo-
wers of the mustard family (B?’assicaceae). . /-

The shell surface is smooth and has no remarkable projection, ridge or striation. The sutural
line is straight and divides the shell valve into two pieces of similar shape along thé groove
line, though the division is not distinct., Four spherical to ovoid polar capsulés are found at the -
anterior end, two in each valve.

The polar capsules are very remarkable. Coils of polar filament are rather distinctly observed.
The sporoplasm is finely granular and fills all of the spore not occupied by the capsule. There is
no evidence of the presence of an iodinophilous vacuole.
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In the fresh state, the spore measures 5.32-7.28 microns in sutural diameter by 7.42-9,94
microns in breadth and 7.00-8,96 microns in thickness. The polar capsules are subspherical to
ovoid with the largest diameter of 1,68-2.80 microns by the smallest diameter of 1.68-2,52 microns.
The details are compiled in Table 1. ‘

Fig. 1: Spores of Chloromyxum musculoliquefaciens sp. nov.

a) Anterior view, b) Front view

b

Table 1: Measurements of Spores of C. musculoliquefaciens sp. nov. (In micron)

gl;g;?;?d Range Mean ‘ S. D.
Length 100 5,32-7.28 6.234-0. 0L 0,140,007
Spore __ Breadth 100 7.42-9.94 | 8,85:40.01 | 0.15+0,007
~ Thickness 100 7.00-8.96 | 7.88+0,009 | 0.13+0.006
Length ‘ 100 1.68-2.80 | 2.12::0.002 | 0.04=0.002
Polar capsule | —g - qy ‘ 100 1.68-2.52 1.97.00.002 | 0.0310,002

Nemeczek’s hanging drop preparations were prepared from fresh materials and measured
by ocular micrometer. ’
3. Mode of Parasitism and its Effects upon the Host : .

The present species is a muscular parasite of the swordfish and seems to be a type of the
Histozoic Myxosporidian parasite which subsists by diffuse infiltration.

Only sporulating trophozoites were found in the histologial preparations examined by the writer.
The spores seemed to be forming only within the muscle fibres. Surrounding the mass of spores
is a thin layer of ectoplasm. Within the ectoplasm can be seen numerous mature spores and
pansporoblasts in different stages of development. The preparations were made on materials in
which the disintegration had already begun, therefore only the ‘comparatively late stage of
development was observed. Presence of the earlier stages of sporulation was not éonﬁrme&

The diameter of the infected fibres was about 0.7-1.82mm, while that of the uninfected fibres
was about: 0,42-1.26mm.. The diameter of the sporulating trophozoites was about 0,49-1.26 mm.,.

When the trophozoites were small of the sporulation was in a comparatively early stage, no
change was observed in the surrounding sarcoplasm of the infected muscle fibre. But in the
advanced stage of liquefaction, the fibres were swollen and the spores appeared free of the fibres,
with the infected fibres disintegrating gradually. In the more advanced_stage, the fibres were
completely disintegrated and numerous spores were observed in the liquefied mass of the muscle
tissue. v '

Had the fresher materials from the fish in which liquefaction had not yet apparently taken
place been prepared for examination, the earlier stages of development would probably have been
observed. But this is quite difficult to confirm, as no external change in such infected fibres
can at present be found, ' '

Infection in the other organs has not been studied yet.
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Though the spores are formed within the muscle fibres and are free from the infected fibres
in the later stage, it is not yet clear whether they can only be released passively by the disinte-
gration of fibres due to the death of host, or whether they can actively cause liquefaction of the
fibres after the death of the host or while the host is alive.

In view of the above mentioned fact, the present species seems to bear some important causal
relationship with the jellied condition of the fish muscle as in the case of certain other species
of this group already reported, such as Unicapsula muscularis, Myxobolus pfeifferi and Hexacipsula
neothunni, elc. )

It is of further interest to mote that although a number of Chloromyxa are known to occur
in organs such as the gall-bladder or urinary bladder of various species of fish, few species are
found in the muscle, and no species except the present one is known to enter the muscle fibres
and bear a specific relationship to the jellied condition of fish muscle. Therefore the prsent
species appears to be unique among the Genus Chloromyxum.

4. Comparison and Discussion :

The present Myxosporidia parasites in the muscle fibres of the trunk of the swordfish and
seems to have a close relationship with the jellied condition of the fish muscle.

Spores are subspherical and quadri-capsulated divergently at the anterior end. Shéll valves
are composed of two pieces. Sutural line is straight but obscure. Sporoplasm has no iodinophilous
vacuole, - ‘ '

According .to the characteristics of the spore mentioned above, this parasite apparently
belongs to Genus Chloromyxunt., ‘

To date, more than thirty species of this genus have been recorded. But most of them are
recorded as the coelozoic type and some histozoic types occuring in fish muscle are known to
form a remarkable Myxosporidian cyst, such as Chloromyxum bora, C.funduli, C.clupeidae and C.
quadratum, etc. ‘ . .

The mode of parasitism and the remarkable figure of the spore characterized by four grooves
distinguish the present species from all the species of Genus Chloromyxiem hitherto recorded.

M’'Gonigle and Leim have already reported on the jellied condition of the swordfish and they
have referred the condition to a species of Genus Chioromyxum. But as they have not described
its characteristics scientifically, the writer can not compare the present §pecies with the one dis-
covered by them, .

Therefor'eﬁ the writer is obliged to consider this present species to be new to science. He has
provisionally referred to it.as a new .species, Chloromyxum muscuioliquefaciens sp. nov.. The
specific trivial name comes from the remarkable characteristics of the parasite which seem to

cause liquefaction of the muscle tissue of the host fish.

Note on Neochloremyxum cruciformum gen. et sp. nov.
1. Materials and Methods :

In Decembér,:‘19;'5‘3'and January, 1954 two commoﬁ Japanese sea-bass, Laieolabrax japonicus, of
which the frﬁnk musclé were slightly jellified like a honeycomb, were brought to the writer by
Mr. Seiji Nakamura,a fish dealer in Tokyo.

Both were caught in Ibafagi Prefecture on the pacific coast of Japan and Were’about forty to
forty-five centimeters long. ' :

When the fish were dissected, numerous cavities filled with liquefied substances, about ten

milimeters in length and about five milimeters in diameter, were observed to be scattered
throughout the trunk muscle of both of them.
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Nemeczek’s hanging drop preparations were made from the. jellied cavities and the microscopic

examination was done according to the normal methods.
2. Description of Species :
Neochloromyxum eruciformum gen. et sp. nov.

Spore—Spores are quadri-cuspidated asterisks flattened parallel to the longitudinal plane so
that they seem to be the twpo typical spores of Genus Ceratomyxa crossed in center of each. There-
fore the spores seem to be composed of four laterally expanded conical shell valves, attoched
divergently at the base. '

It is interesting to note, however, that one of the conical valves is somewhat enlarged so that
the spore seems to be a cross composed of four cones attached-at the base, )

Four elongated ovoid polar capsules appear at the anterior end divergently, one of which,
situated in the enlarged conical valve, seems to be enlarged remarkably.

The other three capsules are of a similar shape. ‘

A straight sutural line divides the asterisk into each of two cones attached obliquely, but not
distinctly. )

The shell surface is smooth and has no remarkable ridges or striations.

Sporoplasm is finely granular and has no iodinophilous vacuole.

The measurements of spores and polar capsules in the fresh state are compiled in Table 2 and
Fig, 3.

Fig. 2: Spores of Neochlovomyxum cruciformum gen. et sp. nov,

a) Anterior view, b) Sutural view, c) Front view

Fig. 3: Spores of N. crucjjormum gen. et sp. nov.

(Showing the measurements of the spore)
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Table 2: Measurements of Spores of N. cruciformum gen. et sp. now, (In micron) cf. Fig. 3

‘ Unbiased R f .
Mean | ostimate an(g: % gisl)ean Min. Max.
Thickness _AB | 15.1 2,22 15.8=M=14, 4 13.6 16.8
Breadth - -CD 16.0 1.81 ) 16 6=M=15.4 | 14.0 18.2
Length EF | 7.6 1,00 . 8. 1=M= 7.1 7.0 9.1
Spore AD 12,6 0.75 13.0=M=12.2 11.2 15,4
AC 9.7 0.76 10.1=M= 9.3 8.4 11.2
AE | 9.9 1.43 | 10.5=M= 9.3 | 8.4 1.2
DE 11.4 0.71 11.8=M=11.0 9.8 13.0
GH 7.4 0.13 7.6=M= 7.2 " 6.3 8.4
Macro- Length. - 6.3 0.76 - 6.7=M= 5.9 5.6 7.8
polar D. C. | Breadth 3.1 0.08 3.2=M= 3.0 2.5 3.6
capsule | Micro- | Length 4.0 0.09 4,1=M= 8.9 2.8 4.9
P. C. | Breadth 2.1 0.05 2.2=2M= 2,0 1.7 2.8
Nemeczek’s hanging drop preparat1ons were prepaled from fresh materials and measured by

ocular m1crometer.
3. Mode of Parasitism and the Effects of the Parasilts upon the Host :
. The locus of infection of this parasite is the trunk muscle of the common Japanese sea-bass,
Lateolabrax japom‘cus,. and numerous spores Wefe found in a state of diffuse infiIfration in the
jellied substances of the trunk muscle.

According to the fish dealer, this jellied condition of the host fish is not rare in the hauls
from Ibaragi Prefecture from autumn to the beginning of winter. o

In the comparatively early stage of liquefaction of the muscle tissue, a fine white thread
about ten milimeters long by 0.2 to 0.3 milimeters wide is observed parallel to the muscle fibres.
This is considered to be the muscle fibre infected by the trophozoite of the parasu;e The histo-
logical studies on this thread are being investigated, ,

Infection in the other organs has not been studied yet.

The record of this parasite strongly resembles the former species in being closely connected
with the jellied condition of the fish muscle.

4, Comparison and Discussion :

The present Myxosporidia has been discovered in the jellied trunk muscle\: of the common
Japanese sea-bass in a state of diffuse infiltration.

Spores are quadri-cuspidated asterisks and quadri-capsulated at the anterior end divergently.
One of four capsules, together with the projection of the asterisk in which the capsule is situated,
is a good deal more enlarged than the other three of them.

Spores are composed of two shell valves and the surface of the shell is smooth. Sporoplasm
has no iodinophilous vacuole and is finely granular. Sutural line is straight but not clear. Coil
of polar filament is observed in each of capsules.

According to the classifcation of this group adopted at this time, the preseat species may be
definitely placed in the Order M yxosporidia, because of the well developed spore and filamented
polar capsules. But some of the above metioned characteristics are quite distinct from those of
the hitherto recorded species.

Though this species seems to be placed in Genus Chloromyxum because of the four capsules
situated at the anterior end and the absence of an iodinophilous vacuole in the sporoplasm, the
shape of the spore and the differentiation of the polar capsules are quite distinct and do not
accord with the Suborder Sphaerosporea in which the genus is placed. Therefore, it seems to

the writer that it is proper to establish a new genus”
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Hence, the writer proposes here to designate a new genus, Neochloromyxum, and to refer the
present species to that genus as the:type species, Neochloromyxum crucijormum gen. et sp. nov..

The specific trivial name comes from the shape of the spore which sugge$ts a cross composed
of four cones.

Neochlorbmyxum gen. nov.

The distinct characteristic of this new genus is the shape of the spore, which does not agree
with the definition of the Suborder Sphaerosporea in which the Genus Chloromyxum is placed.

Species which are quadri-capsulated and have no iodinophilous vacuole, but differ remarkably

" from the definition of the Suborder Sphaerosporea on the point of the shape of the sp:)re, will be
placed in this genus.

The spore is quadri-capsulated divergently at the anterior end and the shell is composed of
two valves. Sutural line is straight. Sporoplasm has no iodinophilous vacuole. These characte-
ristics agree with the definition of Genus Chioromyxum. '

. More advanced taxonomical study depends upon further investigation to determine whether
a new family or suborder is to be made, or the definition of the Suborder Sphaeroaporea and

. Family Chloromyxidae are to be revised to include this new genus.
Type of the genus: Neochloromyxum cruciformum sp. noc.
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Explanation of Figures
: Plate 1 . . . .
Flg 1: Jellied swordflsh the whole body of whlch was completely llquefled The picture was
] ‘ taken on July 22, 1953 at Kesennuma, o
'f‘ig. 2: Jellied swordﬂsh (steak) showing the begmnmg stage of hquefactlon (honeycomb infec-

tion). .
Fig. 3: Jellied common Japanese sea-bass (slice) showing the beginning stage of liquefaction.
Fig. 4: Infected imuscle fibre of swordfish showing the stage. before the liquefaction begins.

Enlarged about 660 times. R

Fig. 5: Infected muscle fibre of jellied swordfish showing the beginning stage of liquefaction.

) » The fibres are being disintegrated. Enlarged about 660. times.

Fxg 6 : Disintegrated muscle fibre of swordfish, . Numerous- spores of the parasite are scattered.
Enlarged about 660 times. »

Fig. 7: Spores of Chloromyxum musculoliquefaciens sp. nov.

Fig. 8: OSpores of the same. Further enlarged. ‘

Fig. 9: Sporeﬂ of Neochloromyxum cruciformum gen.. et sp. nov. Anterior view.

Fig. 10 : Spore of the same, Oblique anteridr View;

Fig. 11: Spore of the same. Front view,
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BEK| 2 [10.510.9] 1.0 1.4 2.0/ 2.00.250.130.500. 25 2.0] 2.0[17.619.1/10.110.2 72.077.0/18.019.3
@ 1 (12,1 — 3.8) —| 1.8 — — — —| — 1.8 —23.5| —13.4 —| 94.0] —23.5 —
mx| 2 [11.411.8 4.3 2.1 1.8/ 1.8 —| — —| —| 1.8 1.814.9[19.2 8.511.0| 59.576. 814.919. 2
weim 1| 9.9 —| 2.0 — 1.8 — — —| = — 1.8 —13.4 —7.6] —{53.5 —13.6 —
BIX| 2 | 9.5/ 9.7 1.3 1.7] 1.8| 1.80.25/0.130.130.07 1.8 1.8[10.5/12.0| 7.8/ 7.7| 42, 548.0/10.6[12.1
o] 12,1 —3.00 — 1.9 — — — — — 1.9 —18.2 —10.2 -73.3 —[18.4
Al STERANBIEER  BIISTaimBHEREAER

3 ERLNM B RS  OMEN S 2 DT D
LELBLND,

2 ORI 2 AT A W BIEB R O E
HEROBECERAL, Iba-ZesvogE
W, HEOBEE LEMAT 5 LT Dd LN, RED
WEIWZIE S EREPRAEST 5 2 L BESATh
%o

LB ARRBROBERALY 3 ERHUNOHEEROPE
oW, REEOHIEFRRICE D\,

KICHRBREBORREUE 5 A12HIH 0 1 F, BEE7H
UATE LT,

DB 4, BFRTRTINS, (A), (B) Ho
H MBI O M=RIELPHT L, (AN Cid iR
ROEARTE, REBRHBRR, RCEEHRR LENEAR
FE—CEEEX R AL SR L iswv. (B)
TEREBBRERT, REENEX, BHEX, #ie2h
X, EEEXOEETLCN 3, (B) KD (A)
R 23S N=13125.54% ¢ % .

= DTG D I N ERIRR, S IRE
BB O—8ud, 3CERIERRBIERIC X 5 b
DCHE CHBELET 3.
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CHEMET 2L ATChHDN, FHEOHERF A EE
DS BT 57 »o0E, BHRESDORIIED
[ERED % D RIZRIUCEET B0 7D Cnig v,
L2 2 2R DRFSERIRER QBRI R, 7 v

Hwuf VREENSEAI N LD 7L, ot -

LOIERIEL OISR BRREICBAZIN 2N DS
FERREE X ODEEED, R EOSRIE L B EDTC
EEIN T\ D,

LI EOBEN B, bl RIS OIERIE D20
BEIZ D v € PCIC L ARSESITEREER L, B
O BRI R, WEMEONTF D7D OEHEER
ANZDOWCHET L, D DR T REERE B O T
HET 2.
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#0kHE 50mg B e KT & 7 — A 7K D 4 celZRR

L, 2 me~y +c0.005cc (=62.5y) BRIz,

T BREIHIER D72 D LSBT L7228, REEO

; ?0/7]//!. /5 75? /5/’7/7? ,/5/17/77‘ 1/5/71/11' '/5/77/11 5
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%
B
e

= %= " 0,

o EEHE

(1) @O RBL S

TEAC TR LT = 2 LIEHE (3EEE No. 131)
PR LSRR T & ROz, LhLisnb
R OEEMECOWCEET 2 L EHRE, BESD
ZEENI eSS HIREEN & U CEER I N TV 578,
> Db BERE & REERE & IR IR &
&k, BRIk 2 EEDE & OMiC kv
Bk, WROBINNET S, & ODIZEBIKORE
T AR — ST B E R B b, RO
IR S ORERMA RN W WL E b B,

o L IS RTREIE 1lmm, BEX 2mm Of%
B EERIE TR AT v L AEOEREN SR L, &
NF L TCHEETS 2 Lic ko, &E%ERE—OR
MR % 2 Lasiisk, 24EOFUEE fiEEis < B—
EEINCERT st ez, (BLIED

®

ST 130~ A0y CHIRE G b 5  FEBIATIB A HRRLO. 5em,
FEBRERE 30cm, FEEARRHI20~22 Wi, EBRRE20~
26°Ch D, BEIRTHIINT0 Gl IC IR L
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(2)

TR

LLCHRCE L LD BRI,

CBEEEICOW TS LRICR L. MG R, RizEEEElE L. Doburo, Kusafuka® |z Yo
CEBREIEOEY < — 2 T57:08E7 v 7 (3 FERINEasE e Vs v ¥ A% (A0%PtCl; 1 cc
FFATALMER) Db LICBE LK, O Apo- 4+ 4 %KI25cc+ Aq24cc) FFVER Lz R s Db D
morphine. (3 SL-2537 G40 Spot & L€  Bfci: Narcotine, Papaverine &I R ¢ 0,
BB, ERECHERGRED Spot Bt A Caffeine 2\ =D CI3A EE LTV LD BIT
ECLHRTHE LosHEks, Lo Lo oyt BRkOBBREOSEAE T2 X R LT
BRI & Bh Ud20% 8% 2 7 L—170° CERL  NCORBRRE I oz, (Bl
205 8T i Chinine, Cinchonine, Narcotine, 3% PC ;{:@Xiﬁ?ﬁ&:&i%@%ﬁ@@ﬁﬁﬂ%ﬁﬁ%& <fT
Papaverine &% 3 U & Ul d 13 20128560 5 LIIMRET L1 B DC, MOFEEEIT DOV
SRIER L, #5ic Dibucaine 1,13 UbCEEEME  ME L2 —RICREEI P&, 7275510 PC O

No.

W N U W N

R e e i i i
BRSErREHEELEPER B

Name
Morphine-HCl
Codeine-H;POy

Hydrocodeine-H;PO,

Ethylmorphine-HCl

Diacethylmorphine-HCI

Cocaine-HCl
Tropacocaine-HCl
Scopolamine-HBr
Procaine-HC1
Atropine-H,80,
Narcotine-HCl

.Papaverine-HCl
Caffeine .

Dibucaine-HC1
NEo Mochin (-HCl)
Chinine-HC1
Cinchonine-HCl |
Apomorphine-HCl
Cotarnine-Hcl
HomatfopineHCl :
Aminopyrine

Anti pyrine .
Ohton (-HCI)

1]

%

Sample

Abrreviated
MO
CcOD
HCOD
DIO
He
cocC
TO-

- SCO
PRO
AT
NAR
PAP
CAF

. DIB

. NEO

. CHI
CIN

" APO

COT

~ HOM

CAM
AN
OTO

V=Violet -B=Blue G =Green

()-8 LcEDEL LD
}Mﬂ%?m:%mfﬁ%ﬂ%

Hieeeore b SR b D
TR Rl d D

Foereen® SRR CION S D
Fee BTV B D
G B LN D

} fh YA DT < g5\ O TR

1 &=

v ‘ Fluorésc_enge ' PtCL,+KJ

Word Fluorescence (HsPOy) _ ‘ (H;PO,)
— vy o+ BG 4
— (V) + BV H
— (V) + BV i
— (V) + BV
— v + B H
— — 4 i
— — v 1
— — o BV  #f
BW =+ (Br) " + BV
— — BV
BW it B @ v @
YW i Vo v
_ — B (W
— BW (&) BV i
— — A\ HHt
BV # B (W 0V it
BV + vV @ BV
A2 Vo v H
YG YG BV
— — BV i
— V) =+ Vo
— vy + VAT
— (Br) + Vo

W=White.- Br=Brown Y =Yellow
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SEEEH] & 2SR IR E DN iR D7,
L2y Lie 23 G RRSRE O B A NS R A RS » L
bDNREL, & DiHREkEd BIEHK ORI E
P20 D TS TEREEERGS & LT 2 R b,
e 1l%ES v a7 vE=VAKRTCEIAT L~
70°12204 8 F#4E Apomorphine, Aminopyrine,
Morphine i3 th Zh2ET 2. FECWLES v 2R
B0V ARER LD TR, ‘
7w ROGERG B RIRE RIS O 0 b
52 LIZX DEBINDZ LNHERS, Zhick DT
KD D b OFIBDEE LI D0, ZORERTSH
DL, LisWd DNnFD bz, Caffeine 134 B
LisvwHEEO Spot & L-cii&h, X Ohton [ 1#
EEICEA L CRER T, RRENONIEX vHRET
5D e REHE U LTRT, HLUP 3 Aminopyrine,

NEGEECEI LS OCh 5.
1%ontviedy (0%7 o —1¥k) OLE
BATV—T5 EEFIEEDOHE G EAD
Spot 1B b, FEiZT v AT AT EE
kgt (RIEEOHIE R T) O b ODR el
ZETHLDORLD, T NEIEET c—BHERE &/
%o ARBEITN D REICH 2 HRBEOBHEE F O
A ERE IR T VW D, SRR3R
DRBEE RV ERYDE LT, ARG
WCEDTALRHIDERBIIIRTIE & L C g
2 b DA, EEWORHES b b RFEOME? S 5
tEbN D, 2N-HNO3D = 7 1 ~ DEET0° 12 204N,
THTEERDOT V5 v 4 FIEBeL3EacSets
ZEBWDONT, MNBR OB T VBT
Chinine, Cinchonine, Ohton & ixv/s hZIHCE,

N
W

£k BK=Black R =Red ' O-=Orange
""" EIZEBOMEKT B0
A

......

i b IR SRS 810 5 Bt DiR5E,

Antipyrine®PC OFEICT m AT ARFRALIHE Do (B25)
-3 2 -
No. Sample 1% (NH,).CrO; Brom gas 1 % Fluorescene 2N-HNO;
——— Brom gas Fluorescence o Fluorescence

1 MO Br H Y H Y H#H Y #H V #H Br x (V) %
2  COD — (Y]»P+ P H P + vV o H - (V) =
3 . HCOD — {(Yl>P+ P H P H vV + Y x= (V) =+
4 DIO —_ Y + P H P +H v + Y £ (V) =
5  He — Y + P H P H A + Y = (V) =+
6 coc — (Yl + — P o+ V H Br + (V) =+
7 TO. — (Y + — P+ vV + — (V) =
8§ SCO — Yy + — P + V H Y += (V) x
9 PRO — y; + — P Vv H Y = (V) =
10 AT — (Y). + — P H vV H Y += (V) =
11 NAR — Y 4+ - P H = “— —
12 PAP — Y H W + P w oH = —
3. CAF  — W H WH OWH W H - —
14 DIB — Yy + — P #+ RV H Br x (Br) =+
15 NEO — Yy + — P + v H - —
16 CHI  — Yy o+ — P # VvV H — B
17 CIN — . (Y} + W + P v H - Voo
18-+ APO B.-BK # (R} +H — P BK # Br H Br
19 coT — 4 + W H P H V + Y = B
20 HOM — (Yl + — P H OV H — —_
2L AM VBr # BV>YH W H W H# DGr H+ Br = Y =+
22 AN — Y H W H WH B . H V + VBr+

OoTO — oY H - Y #. DY H ~ Br-+H RBrH

P =Pink D=Dark

MBOFENI DI L RIZHET S
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(3) EBH - | -
FEIC 30 2 BERI DRI b7oDCld, KO%EM:
ERWETD o LRERE L, ,
(i) KREBEORMMASEETHAE LISEE, B
EIEHRIE L Bk B T B BRI E  E Dl
Hixhazz k.
tailing 29/ < ESEEN7- Spot & LA
BEShD s b, R
(ill) EBED PCIh7- b, BREOREEL <Hisks:
WS & SRR X % 250 Spot BT

(ii)

TEDCHIERD GO L7 BKIEEETRE, LlhoX
EFLW LR VDOC, T -7 % 7 —u%ithe T
BEUKMEREEIANC DWW R Lo R et 2 |

B3 RCBIT2d D n-7 % 7 — 1 (BuOH),
B (HAC), 7k (Aq) DEAHEEOMHRICKEL, %
DHO HAC H B2 SHEEE tailing (T
FTROERLDCHD. & O HAC 240EERH
HAAER GO L D C— T A5 v 4 F&D PC |2
FERENT S DTH D5 (RO H ) —Ic RE
R (1) ORERHLER . =070 HAC
FEREIHETIE? L& 123 512 RE [BaEs—

= . : o

7R 7~ o BEERREEAH] (BuOH 120 : HAC x : Aq 96) (30 B8 (x) »3BUET/0HEREE Tailing

swe d,
o 3
DIRES
No. ic(x)_ o 6
Sample Name

1 MO 40~52 (19) 25~40 ()
2 CcOoD 47~62 () 27~38 (1)
3 HCOD 50~65 (&) 30~40 (10)
4 He 67~78 (1) 49~59 (10)
5 DIO 58~73 () 40~55 ()
6 coc: 67~76 (9) 48~58 (10)
7 TO 76~86 (10) 55~70 (5
8 SCO 53~62 (9) 28~39 (1)
9 HOM 58~66 (8) 20~40 (11)
10 AT 67~T74 (7) 45~56 (11)
11 DIB 82~92 (10) 75~90 (5)
12 PRO 55~59 (4) 33~42 (9)
13 AM 75~85 (10) 77~84 (7)
14 AN 76~87 (1) 80~85 (5)
15 NAR 78~85 (7) 71~84 (13
16 PAP 72~82 (10) 68~82 (14)
17 coT 58~68 (10) 31~44 (3
18 CHI 70~83 (13 63~84 @
19 CIN 72~82 (1) 51~84 ®
20 CAF 60~68 (8) 63~72 (9)

3 - 1.2 0
Rf Value

20~35 (5 17~29 (1) 12~30 18
20~37 @ 15~32 ® 5~33 28
25~385 (1)  18~30 (i) 2~25 23
45~56 {11) 35~46 (1) 45~60 15
33~50 @ 29~44 () 33~56 23

- 40~56 3347 (1) 38~58 20
52~64 (12 40~58 40~61 @)
26~33 (7) 19~28 (i) 2A~48 @
28~39 (1) 21~32 ) 27~37 (10)
33~46 (I3 14~35 @ 18~40 &
60~91 @ 60~82 ® 70~94 @
2837 (9) 20~35 () 23~42 ®
81~88 (7) 81~88 (7) 80~94 (14
80~87 (7) 75~84 (9) 74~94
70~81. (1) 79~87 (3) 88~94 (6)
61~78 @ 45~87 58~89
25~38 (19 20~35 15 18~32 (1)
63~84 @ 45~T5 @ 41~88 @
51~84 ® - 53~73 @ 62~90 &
63~T72 (9) 55~60 (5) 54~64 (1)

25 Rf valuex100 & L-CEbL, % Spot o ki: THiE Lo/,

() 0 O Ak Rf value o=
ROBEREN AR LI 2 b DDORETH B0, tailing X
KEish, IBIZEKRT K 7 ~ADNIBOCE2EHD
Spot #EFR = 2 b o (i) (i) O&MemEL
Bigu,

RibopEE: tailing Xk, HAC &HRICH Lk
FEBIDBIMRIC 5 0, UL EiC HAC %882 2 &

BRI (B33

Z =G HAC 043t —5 o IgiR, > vt v
BR, iso-v vV 7 vEREHI ) 2 oA, BHIT
NFRES, ¥ BuOH Oohbliz<vyy, =
— T NATERD b DI DOWCHRET L7228, R EIC—E2
BET AR (D) 0l LB 2or,
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LB 7 =7 —n (POH) Db kooltd » 2

bwtf%mRﬂEﬁLﬁ?%ézk%E<,QHAQ

r O (Bl2tE BuOH120+HACL, 24+ POH2+Aq
96) X o (ii) (i) OEfEL 1 o mERINS
ZEHWD bz, Ly Lisaib & ORFEORER
D B & CoMEREIZOREY 5 0T <,
HHEMED S CHERE T B,
BEIcHEREZEAHERE L Lcik POH, BuOH o—
W2y Acetyl (BRI 5 L BALN, 3 HIHK
H:f2 (Anhy « HAC) % U7 & D22V CiRE L,
7 OfEE: BuOH120+HACL. 2+POH2+Anhy -HAC
L.2+Aq% 2REL TRk b, TBRVSHEES 60~T70°
DRI R TR TS
BRI &0 CiliEite BEEICRE T 52 2751
BB Z20~30 TR L 7= B8R L 72
AR OIMBMEOFEE L5\ T DFFHAL
7S5E X D PIC R ISRER TS, I tailing O
NRDSNT, (B2ED
AREBRANT, FE g 355 o POH,
HAC &5z isv b Dz ownw-cigotn, HEEe

WLz &2 G lTh b RIFIRREBO N, 4

12 POH &% iy o BERAICI S S IC R b
Morphine, Procaine, Apomorphine i, Bz %o

% 2

BuOH120+HACL. 2+Anhy « HACL 2+POH2+Aq

96 =35t % IR ALEE
RF Vabue(X700)

A O M0 S=7070
B o =
c < <
B A SREHEEEE0~T0° C05 IR
B. HROHMEECEE
C. TEBDHRICA & B
g, 3

BuOH120+HACI. 24+ Anhy -HACL. 2+ Aq% |2 X 5
PC

RE  Velue (X /00)

0_/0 20 30 40 50 60 70 80 '90 /00

Mo OFCS BY
PRO Ofh8Y
APO oVO-BY

5 B=Blue V=Violet ,
{HL HsPO, YUBIZ L 5 HEbE&= ~ T30 0
Hifs,

0 /0 20 30 40 50 60 7080 90 soc

—WRT e FAALERG - L E L %na:ﬁmf@ﬁwg
Spot #&F 5. & OBESEENIFT 0% Codeine (228

L Tedvor- & = A5 5 Morphine, Apomorphme
D7 =7~k OH #Ean, X Procaine 3 NH,
ERT 2 FA(EERRT B b O EHEEIN,

(4) BEEEOBEHCOVC

- BIFE D MHRMLER U 7= K RERRTR N O BRI % FA L~ €
B RE (B0 bR OB ER % fT21, Al Caffeine,
Cotarnine D% Spot DORIMZFTh FhIEE L L
< Caffeine X b LHIZHRD b DR #—E, Caffeine
& Cotarnine DOHEIZNRS & DRHEIE, BE1 6

. Cotarnine ¥ %= E L84 NEw1E:,

& & CEE—JRE Aminopyrine, Antipyrine, Perca-
mine, Narcotine, Papavérine, Chinine, Cinchonine,
Ohton -GHFZE(I#NZ Ohton —FEDO L GilIy 5
VRey, SUPLLVRI Ty, ¥R2)9 vigs
EHITZIERECES. Rk Heroine, Dionine,

. g 4
BuOH120+HACI. 24+ Anhy - HACL, 2+ POH2+Aq
96 12k 2o L IRH

RF Value
o /0 20 30 40 50 60 70 80 90 /00

O )
Cop O:
Heonl .- O

X
©

o - o o

DIO- 1 O '
cocl o
.70 ! o

sco| 7 2o
HOM : '
AT o .
PER ' s
PRO
TAM
AN
WAR 10
PAP TS
cor Q' o
cHI | .
CIN T
CAF &

VEO | ' o

AP0
070

Ry
o
e

INYINE DN (V) IO KR N (S NG LN 1N

~
W

~
EN

~
&

~
S

~
~

~
(o4}

~
©

N
Ay

N
<

N
N

N
<V
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Cocaine, Tropacocaine, Apomorphine KX Sco-
poramine, Homatropine, Atropine, Procaine "C%,
23, & O Scoporamine %k Ud & T2 EDE
#ud, Cotarnine |ZBHE L s 0, RE {H{PBFL
LTV L FOEENMERSND LEIHEZREDOD
BHIIIBEEERET 5. = I Morphine, Codeine,
Hydrocodeine, Cotarnine ¢%,%., (84 X))

I & R

R, BEEFIRHE LA tailing D% & A Eis Wi

3
D HHN, P4 :

Bi7s Spot :iYls RE E%1852 i ERRIT REL,
e PC OB —Bb & U -cEROBRAEZT I - &
WX B L EREE S 2 5 2 LR . Tl
FHAEE, KEOMENMY, BEAOIRCDOVCIES
BOBEHNTEB W,

AP LIRS 507, THRETER O bR
RS, 4 a RERICH LEHT %,

B

HASEERA%E (1958) FRESEOMEEAT

EERTEER L TAREDO N~ R e} T T4 — 2DV
FEMML T ERSCAIST TSR BTAER 4, 127. (1953)

2) Marray S. Doburo, Satoru Kusafuka :

C. I. L Report (1952)

The application of paper chromatography to the analysis of Narcotics.

3) KT, &l « HARZERaFE (1954)

S EESHEIERIC Y 2EEROSHT (B—HD
(7 vy v RREOFTHEFZDNT)

4) APk, EA - SEEEMEE 71, 5, 436 (1951)
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