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B1E &

e h o A L = OBBAZT T 210D
TETAIANVFE—RBE T A NF—NIBEESICE
U, RS 2@ ERIR COERZBE LTV S
DTHHH, FRICEDERINDL A VF— ST
Brlobshsz v ¥F—DEAREEIC XD,
XMROBBEZICIDEES>TEY, ALIER
BRBFED BB TIZ WarrenlsD |2 & 1 1310 & bf
SHmEORIZ1 M2 THY, Warburgt® jckh
HERBREYO®, FTRPERICIDBOINE T2V
FoREECLOHBINE T A VF—D 100 £ 2%
BATNS, CORICHEBICE>TRLIMEBEOHD
B3 E—HBICH O TR—EDHEEETEHDT
5 3H, ThIWRMIRBIZAOTRUARA—EDEL
ERTEMNTHEIN, FE Warburg®d itk nE
HIEF I PO TRIEE ORBFRSEONIFRDIET &

B =

Sk ARE(E

HTH BEEARMEREEHSERERE D
E3TE

Rem BHENEMERESERE XJ/K, QN2
& OBAfR

O KEAMREZOFRE SR
EEOHITOWT

FI0HT BRSO REREEREDO SRS
LR R

WK KEAMBEZEOBHBREFIHER
541

WAE BEYICEE

HEE ¥ B

BRSHEREORE L TENE L EMEI N, M

A=+ AR B A EMIETI: 1mg, 1R
it 7 cmm, #7852 60 cmm CO2 T 4L, Th
BEPR & sEIc L A A v F— DS LN &
ERLTHNATEEZBED TS, PURE L DEHK
LD THE 4« DHMIC DO TR I EF R RU B
[ ERAORENT O, EFY, Al &
BRORKHRBUAOEAET S C EHEEIN, aMmER
ZBALTH ch s LEEDANDORICE S 5 T2
TIERIIRENLTHEIN, BIHMBEOSEMERD
RABRITONVTHHARIT DN,

ETHRKE O E 513K M &S MR DD TR
Grafe®) (1911) i & 0B ¢ I ClIMPEIRIES MR
RIC OV TR OREDL L I N B ERIC
B4 2 RIERTHONU T, Birger™® (1923) (3
B IR L O s TER 2RI U IniREk & fekEgt & o
MIC RO EHBIFROFES 5 & L AR D, Bakkerts)
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(1926) RERDOB M B hOBEMIRIZOWVT Qog=
0.4, QF’=6.0 LIFRAEDIET & FKIEMBEMEDIT
A BDEMEROF RN 13 TR BT 5 LR
BTH B EMR~I, X Schmitz u. Glover!? (1927)
MEHBHiM B MFE O MK ERICH U THEE A
REWERN, EMSD 3EZFEHOEHERORH
ZREUEHEENARE T, EERNE, Thiz
*fL Barron and Harropt® (1929) |3 ¥ 1fn ik
REEBFEOHHEAMOMUELFTEL, RAEMER
ERBRPEMERE OMIZBASDOERLFTHONT,
ZOMERB I EE & BT AFI3 0L,
Daland. Glover & Schmitz?™ (1930) 2164 o &
BEtE R, 9 PloME RS, 12H0ER M
BICONTHRFRLUEBREMRIIFRESKTHD,
OB SR HOTIIIERCKRY, FRBER
bIBANTERASHIELL, EtamRicdo
TREMERIIREAERIT, REGERREEFRICED
U, XEFEODRICH>THEF TS ITEL
T3 L,

AFITRNTII BRI (1935) [FRHEARCHIR
ROBMBRICONTTORBERE LRBHERIZ
WTE L, ROTH® (1938) 13 =i 9 AlicDu
THRMEMm AR RBROREERB MM MRS
AR L TRENT EA2EDT:,

D OBMERRBIMIZONTL SN bDTHD,
ANEBEICBET 2 FEITH #7075 <, Schretzenmayr
u. Brécheler!3® (1936) A1) & L T Bock u.
Felix6D, Allegri & Ferrata®®), Pirwitz!20), g%,
K F), [HIEID, TP, ARFD FICE>TRHEAT)
FREBEEEBEOBBIC OV TOREEARIIIFE
BAEROMED TN TV 24, ElFEEEDHEE
FERIZ DWW T3k (1955) A 3 BB =M
RICHRO TS E SIS REERERIE L2
BEMHHIHBES, TOHEMIOVTRHBAL
oI T, 2 TERIAMBROARE
ZHEET & D TR T 2 BICBEICHIRIZ A TR AE
BORFEAFT2-DICEIHENT, FEEMRERE
BT MR fE B I i R RS R 2 S L,
BIRBNDEZRIT OV TR ZMAD S bARES
1O THET 5.

F2F A E F &

YUHEICABE L EHES MBS RRIC I DHERIC
2 ORI EBWANRERENRE LTAEE

b

BhibE B30 7 B0 Sk L ER E B i P 5 BlIB M B Btk
MR 7 A, BB ERE SR 1 6, BEIRMAm
% 8 7, EHRmBkEESE 1 IOV TEDREBER
HiE RO THSEREIEREZRIE L., FRkER
FERAORIEI A BRIt B R 1 5, SHRER
Ve 4 41, 1Bk B REtE S 2 41, 1BMEER
PESmE 141, BAERME B 4 Bl O B iR Sh
DEETRICONTITOfk.
WERTHIBE 1R LAREELE, FES 0%
HICGED, NERXFRE EHCTEES 2 BRichk
WTFT, EREIC0.3cc 2% 5L, B MR
B, YUIBHEAERELRL, ~/°) VY THREL
MEL:FHHK 0.2cc 2 X A ERY MNTEDFD
AT LTHoBWERETN I RERAEREROE
FIHL, WHEBEOREICAW., FHROERKI
RHA® OEBIIRESI:.

9.0 g/l NaCl 100.0cc
AW 11.5g/1 KCl 2.0ce
12.2 g/l CaCla 2.0cc

B# 13.0g/l NaHCO3

FHAKRIIMERL ThE, BREIAECEY

4%, A¥100cc B # 20 cc 2iBFIL, FEIC0.2%
DEIRICE D EHICHEREEAMZ S,

BERPEMREBLIBRETICER LR, BXk
BEEITRRISEIC I3 5% COz in No %, FFRMEREEE
YEFRISEICIL, 5% CO2in 02 2 B U HBOLE BN
CHHLTHECHCFEEZBLLOTRRLLMBOR
SBOHZAEZEL D,

BHELMEIT 238°C FRES 120, FIESem &
L, FlHEBISSRE0SMERIL, ¥ REDOELE
P, BLTWETRILZHET L Th oBERRKEIC
ETZRMIZ308THS. BEKTREENEET
WILERRERACTRE L TH28RBEBICBL, C
OBRMHRERAE ) Y VRT3 EEKLAEE
BROTEBRBIBT LT 5. 3000E #1552
OB Uk EET & 510KREL, 70°C BX
TR BRI PICISAIKE L, BERI—FNTE
RsE 3Ex—F L aEEmEAME L, BICHS
Bl AN Y I KBV F v — 2 —hiIC 1 BE
HELEB—EEROLKICNET 2. FABREERD
CRBREEZERUESERERERTDH 5.

R EORR TE RN ZEKEFER 1> TROW
KFEDbT.
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B FF 0.2 cc DBE

SRR ERIC X D604
MIRET 5 CO D=

(cmm)

SR R (A

pEaeppEE | XN/K X2 2R A RRDF
B TRUME
QY : XN AmBUWEBRER
(mg) THRLUIME
FEIE A F B &
F1H SdEERaH s EER & B

23,24

HHER!D, R1IRTKTH S, REHMEE
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XM :

Xg2/K
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MIEZER# 0.2 cc DFR
HERREE (ERIC & 1 6043
WCHRET S CO2 D&
(cram)

XOPEA 1 AR 0D J5 8
PLTHL 72 fE

X\ 2RI RER
(mg) TH:UTME

3F 2IORTRIC, XN? (35 229. 05520, 8
14 0CTEEMU TA2RTHOEF 1 HlicT ¥, fh
DE6HTIIERL TELRLTED, X¥/K b[F

M/

BTERBHEHOLD 24D 5HIIIF L <BMLT
B0, ¥i4.4145RLTE D E« OMEOHESMER

1 AW BREYEE U R ORI R O i SRR
K % s K|/ B % T | & iL| R A | X Bl = 24
F 5 31 56 56 28 58 28 8
# yll ) ? ? ? ? () )
* | mERE (%) 65 65 40 33 42 52 30
ﬂﬁ FOERE (x108) | 370 383 187 154 202 304 106
® |8 £ B ¥ 0.87 0.85 1.07 1.07 1.04 0.87 1.41
® | m = % | 121,200| 225,200| 70,300 | 21,800| 2,800 12,000| 10, 300
BEE G (10| 7732 | 69.24 | 43.06 | 20.24 14.30 13.72 9.00
B R ¥R 0 2.2 0.2 0 0 0.2 0
* 1 540 3 0.2 3.2 4.2 0.2 0 0.2 0.4
ﬁ\ﬁ 2 ot 0.2 2.6 1.8 1.3 0 0 0.2
E o3 0 0 0 1.3 0 0 0
B
i 0 1.0 0.6 0 3.2 0.4 1.0
*E| s gt 0.6 5.8 1.8 1.4 3.2 0 7.4
7 h 0 2.2 0.4 1.2 0.4 0 0.6
S a-\ 1.0 E 17.0 9.0 | 5.4 6.8 1 0.8 ‘ 9.6
BU K | 13.4 i 17.2 31.8 | 19.7 30.0 37.0 20.6
il B B8 8K 23.0 21.8 27.4 20.6 19.6 28.4 24.6
- Ml e wom| 10.6 12.4 14.4 13.1 1.6 5.0 4.0
e || EbE 9.6 6.6 6.6 9.4 0 6.0 3.8
| K| 100 2.8 1.2 3.0 0.4 4.8 5.8
i Sk | 12.6 3.8 2.2 2.8 2.4 6.6 0
H B R 1.0 0.2 0.2 3.8 0 0 2.8
| ® sk | 18.4 2.8 0.2 0 0 0 0
7| A 3t 98.6 67.6 84.0 72.4 54.0 87.8 68.0
B g o ORR 0 2.2 0 4.9 1.2 0 0
®lm 0.4 6.2 0 1.6 5.6 2.0 14.6
g KM EER 0 1.4 0 1.0 0 0.2 0.8
i | ik 0 4.8 4.6 7.0 26.0 7.4 6.4




6526 = A &
EHEER 0 0.4 0 0.7 5.6 0.6 0.6
Tl B & o®» 0 0 0 0 0 0 0
O| MmPEMRk 0 0 0 0 0 0.6 0
| HREHR 0 0.4 1.2 0 1.0 0.2 0
* O #u 0 0 7.0 0.4 0
® 2 AEEHEEREL B AR
® & & Bl /D B|& T|6E | K Bj XK #|= =
=5 & 31 56 56 28 58 28 8 T | BEA
#: p ! 3 ? ? ¢ ? ) 3
o E M E S K| 56.6 58.0 | 80.2 | 62.8 51.2 76.4 53.0 | 62.6 |26.9
BB (X104) | 77.32 | 69.24 | 43.06 | 29.24 | 14.30 | 13.72 9.00 | 36.55| 12.88
WispE R ER (mg) | 31.9 28.0 | 26.9 | 21.0 | 20.5 | 20.3 12.8 | 23.1 |32.9
| § ' XN 198.4 | 209.6 | 229.0 |195.0 | 114.5 | 40.7 20.8 144.0 | 27.2
& 5 XN/K 2.57 3.03 5.32| 6.67 8.01 2.97 2.31 4.41] 2.36
¥ & Q¥ 6.22 7.48 8.51| 9.29 5.59 2.00 1.63| 5.81| 0.95

BEER DL AR L THA, QW 35REY. 29515
1.63 TRV TERELZRE (EA TH YA
RICFEDRERL TS,
28 [EEAEREAMROBEER E B
K RREE(E
BEERIZ, R3WKELTHBEVTHA, &M
mEERERAORTNS, XP RBRR 239.4 BB
55.9F#151.6 CRINBIER IC s U LWL ITEAER

LTwass, XN/K BEXRBEERT D34,
fhd 2 FIPLPBENMEERLTE YD, FH2.16TE
HIEEPLPLTEOTVS, LICEHIHRT Xoo/K 253
BRICET LT3 T & Al RIc 8T D5 THETHE R
PENE I 0PV (B DZEAL & T LTHS,

QN2 |3575 8.93, HE 2.39, W6.1TTEHIC
WUEDMICEEERL, #EAMKRDSELERTDH
3.

F03 kB ERME A I B R R I R O e B RER
J: Y % R o [ii] i 7 L H# E Bg &
& & 32 18 68 20 16
43 Al 3 3 3 3 )
* | ne xR (% 53 75 48 34 68
ﬁ AR ERER (X 104) 262 392 300 174 317
# | B T B K 1.00 0.95 0.80 0.97 1.08
By mox 5,700 256, 400 99, 000 1,475 50, 000
B R R R (X 104) 99.56 85.16 69.14 57.70 28.78
R 0 0 0 0 0
* 5 4 2t 0 0.2 2.6 0.6 0
x| B g # 0.2 0 3.0 0.8 0
# E %t 0 0 0 0 0
= * g 0 0 1.8 0.4 0
* E|l® gt 0.2 0 10.6 1.4 0.2
E % # 0 0 1.0 0 0.2
N 3t 0.4 0.2 19.0 3.2 0.4




T3BE D PR R Ve ICEE T B BEFE 6527
- BEER 0 0 0 0 0
B S HEER 0 0 0.8 0.6 1.0
N 0 0.4 0.2 0.6 0.6
| % BEER 0.2 0 0.4 0.2 0.8
B BB R 0 0.4 1.0 0.2 0.2
™ | ARHER 0.2 0 1.6 0 0.2
= H OB R 0 0 0-2 0.8 0
0 0 0 0
5% i B 0
N 3t 0.4 0.8 4.2 2.4 2.8
* 8| OB oM O 0 0 0 0 0
Bl# =R 0 0 0.6 0 0
R 75.2 85.8 67.4 55.8 82.8
PRIk 3 0.2 0.4 0.6 0.2 1.4
B e 18.0 12.4 17.6 23.6 12.2
R
A Et 93.4 98.6 85.6 79.6 96.4
i il 0.2 0 0 0.2 0
T E B 8 0 0 0 0 0
D | MW 3.2 0 0 0.4 0
| B R 2.4 0.4 0.4 0 0.4
* O 0 0 0.2 14.2 0
x 4 AEHPRES DRSS TR E
K 4 )23 | & | s B | # L | B8 &
E % 32 18 68 20 16 £ OB EA
#E bl ) ) ) 5 ()
G EMBRAE SR 75.2 85.8 67.4 55.8 82.8 73.4 26.9
BB B (x100) 99.56 85.16 69.14 57.70 28.78 68.07 12.88
AR RER (ng) 31.8 25.5 27.3 16.0 23.4 24.8 32.9
B M X\ 239.4 227.7 103.6 131.2 55.9 151.6 27.2
% xN/K 2.40 2.67 1.50 2.27 1-95 2.16 2.36
# QX 7.53 8.93 3.79 8.21 2.39 6.17 0.95

3 BB R O R & R
Y 2B {E

BEARIIFE S ICRTML T H 5. BeS w9 1E

B#E6IC KT WL, xg’;! 12 5 218.95:1549.7T: 8
109.2 & Zabk &b 0 12 B Bk o s k11
BT, XXN/K GO TRER MECABL
DOL1F, EEREOLDIM, EREATELE
bOu3FLHY, Tigi32.27 L EHLE B 46
CiEARLTHEY, B4DMIaDmREERIEMHILE
WERENRNT EARLTEY, FURIEDOREBEE &M

BILTV3, QY i3 H&ES5. 9955 1.46, ¥#3.79
CEFCHLELONEZRLTH S, XY /K
DEEDRNCTE P DEZDE XP QF 0N
i3, BHRARBORIMBEREHE TS LMD
mo.

M4 L7 T KR TT O BITIE T D%
N 2R IR I FRAE OB A B 1 B L1F
B uHzITE XY, XYVK, QY EhicELL
BETa@BL N,



6528 ¥ m u
# 5 18 P B e 0009 S K RS AR AR Y X i B IR
K & # B | W E ® ® | | ..
% 4 51 55 49 42 42 |° 55 23
# yill ? ? ? = ? e )
* | meaxg (¥ 78 89 88 35 72 76 78
ﬂﬁ MMERE(X108) | 437 495 418 216 348 431 411
| ® B M 0.89 0.89 1.05 0.81 1.03 0.88 0.95
B 'm m s m | 213200 87,000| 12500 | 155600 | 29,600 | 10,750 | 86,50
BB BRI (X100 71.68 62.48 58.00 47.28 30.42 28.88 26.16
3 0 0 0 0 1.2 0.6 0.4
#* B bk 0.4 0 0.8 3.0 0.4 0.8 2.8
% K% g ¥ 0.2 0 2.4 2.6 2.0 1.6 3.2
E 3 # 0 0 0 0 0 0 0.4
R
3-8 73 0.6 0.2 0.6 4.0 0.8 0.8 0.8
I E |5 g 2.2 0.2 10.0 7.2 7.6 8.6 4.4
& E 3 # 0 0 0.4 4.0 0 0.2 0.4
s =t 3.4 0.4 14.2 20.8 12.0 12.6 12.4
e 1.8 2.2 2.0 4.4 0.4 2.0 8.8
WiEEE | 16.0 15.4 10.0 20.8 8.8 6.6 6.4
|l e % emm| 98 17.8 10.0 8.8 20.0 12.4 20.0
d|ieBEER | 16.4 16.0 15.8 10.4 12.8 15.6 15.2
M e | # R | 26.0 19.8 20.0 8.0 12.4 26.0 15.2
SEHR | 10.0 16.8 20.0 11.4 25.2 16.6 15.6
* OB R 10.4 7.8 2.2 12.4 3.6 2.2 1.2
% o | WHER 4.2 1.2 1.8 0 1.2 0.8 0
I it 94.6 95.8 81.8 76.2 84.4 82.2 82.4
Bi| iR 0 0 0 0 0 0 0
B0 ® 0.6 1.2 0-6 1.2 1.6 1.8 0.4
o Kok U ER 0.6 2.0 0.6 0 0 1.2 1.6
Bk 5k 0.8 0.6 1.8 0.8 0.8 2.4 1.2
AR 0 0 0.2 0 0.4 0.2 0
T o R 0 0 0.4 0 0 0 0
O | 40 e 0 0 0.4 1.0 0 0 0
| KR 0 0 0 0 0.4 1.6
* o fb 0 0 0 0 0.8 0 0.4
£ 6 ot B OB M S R ORE T M BER M MR B
K % gk @ MWk yil ® o Hh
&= 4 51 55 49 42 42 55 23 | E 8y | sEA
P y| ¢ { ? = & 2 ()
g EmEE | 4.0 | 514 | 37.8 | 44.4 | 420 | 36.6 | 50.4 | 43.8 | 26.9
R A % (%100 | 71.68 | 62.48 | 58.00 | 47.28 | 30.42 | 28.88 | 26.16 | 46.41 | 12.88
MG R (mg) | 23.6 | 37.6 | 23.7 | 20.0 | 30.9 | 30.2 | 34.0 | 28.6 | 32.9




BEEOIEE R ET AT 6529
1 X3 141.3 |218.9 |123.0 |111.6 | 51.3 | 68.5 | 49.7 |109.2 | 27.2
o g XN /K 1.97] 3.50| 2.12| 2.36| 1.69| 2.37| 1.80| 2.27| 2.36
i Q¥ 5.99| 5.82| 5.20 ' 4.18| 1.61| 2.27| 1.46| 3.79| 0.95
A IBMHEERM B RO B %R & B
S AR i 0.4 0.2
AEPICONTIE, 1 AEEERLIICEE 725, ; ﬂfm : g \ g
BERIZ, BTICRTRIC 2y < it .
BRI, R RTBICEE L THRIWBEERTh W % 0.4 o4

T MK ORYE S RE N X B R IR

F8 R E R B R A O P A Bk 4y

BIE B TG S AR

K % 5] # | E P

&® & 57 37 BEEA

H pill ) £

1SR L BR| EME SR

al £ lhang | RuEE
yEMEEAE| 17.6 24.8 |26.9
HHEEY (<100 | 42.32 | 35.56 | 12.88
MR ER (mg)| 33.7 27.4 32.9
B %2 X\ 35.6 89.3 | 27.2
5| XWK 0.86 2.51 | 2.36
#E fE QY 1.06 3.26 | 0.95

SREBERRMIBIR & FH®
K % B H i N
&E 4 57 37
53 il 3 3
BEEMEERR | BERMmER
il A eanmil B R
x| mMaEg (%) 83 115
f’n ARIMERE(X104) 359 742
T B K 1.16 0.77
& B M XK ¥ 106, 400 9, 300
FHA MR E(Xx106) 42.32 35.56
E &R F R 0 0.8
#* #7 45 S 1.9 2.4
- K|l% g # 0.4 6.6
iIE B i 0 0
T ® 3
iR R 1.9 1.0
FIE| %5 g 14.2 19.2
E g # 0 1.0
s 2t 18.6 31.0
i & i 3 ® 0.7 0.8
Al B K 3.5 3.8
. g oo 4.4 7.2
| % BB 4.4 13.0
B B X 8.9 20.0
®
fg | L R 4.3 16.8
| 4R ER 0 0.2
F OB X 1.7 1.8
% -
A Hi 27.9 63.6
B ® 0.5 1.8
" HEFERR 4.6 0
B KO 0.4 1.6
/i ELER 47.0 1.4
5 j
N 2 52.0 3.0

Hoh, LEOMEFERMBED N TV B ERII
EFITHY, WTERFEEIRS IR X2,
QY LHICBEDIEARTICRHES, XNV/K ik
IEHEIC G LR TE < SBICR <7 R D5 A1
LT, BECEWPTHS, WAETIE, ARREEHIE
WAL D ENEERLU TV A8, LMD
HIWRTIRRE S0,
B5ET BARME RO TBIR & SR
KA

BHRIEIFEIICRUIEBEY TH 5, Bk
REIOTRY B AT R D KR OZE R AR 51,
XN2 (3EE254. 0f{516. 1TIEW ®iZ RT D 1
#l, ERUTZRTHD1IAZED. cOMD 6
PITIXEWISTCHE B Ste, XNY/K (35i4.42,
G 1.95, SF353.92T 1 B3 1E & ik LRIl
AR Utc{lid FH i n U Ak Bk B s ko
TWV5, BIBAETIIME« OMISDOMSHERT I
FELLELTHWHZ EERLTEY, FHEOR
MU TZOTTE B AV, QY 13510.41,
BAE1.28E#5.61TH 5 C DPERMIGENHOD
R2ATHY, EFMUATERTHOILIALNE
Y
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&

£ 9 HEHEANDFRBEZAMMLERY I F B ®
;3 %, foBg I E N BIE KB R E &2|WL £ 7 #
= 4 17 40 61 26 58 56 50 39
i 2 Q ) 2 3 3 ) 3 2
x m & % & (%) 32 49 45 40 36 36 75 20
ﬂé FRIMERE (x104) 283 256 235 177 142 169 362 82
& B o i ¥ 0.54| 0.95| 0.96 1.13 1.27 1.06| 0.97| 1.21
% B I B 3t | 334,600 3,550 13,800 108,200/ 108,000 7,300, 3,100 2,900
FHAEEMER % (X100 57.46 | 37.22 | 36.04 | 29.06 | 22.70 | 16.20 | 11.50 | 3.36
B & ¥ B 0 0.6 0 1.1 0 0 0 0
# 113 F A 0 1.4 0 2.2 0 0.4 1.8 0
3 K| & & # 0.2 0.8 0 0.2 1.4 0.1 3.8 0
g 0 2.0 0 0 0.4 0 0 0
®
B4 S 0.2 1.4 0 0.4 0 0.3 1.6 0
2l E| 8¢ 1.6 0.4 0.2 0.4 3.4 2.4 | 114 o0
Fe3 E 3 0 0 0 0 2.0 0 0.4 0
2) &t 2.0 6.6 0.2 2.2 7.2 3.2 | 19.0 0,
g B ¥ OB 0 0.6 0 0 0 0 0 0
BB 3.4 0.4 0.8 1.2 0 0.1 1.0 0.4
P’ ¥ | 2@ | 54| 02| o0 20| 02 o 1.2 | o0
B | R REBBIER 0.6 0 0.2 2.4 0.4 0 2.6 0
® | #HR 2.6 0.8 0 1.2 0.2 0.1 2.0 0.2
1 DR 0.4 6.6 0 2.6 1.6 0.3 1.4 0.4
S - ® 1.0 0.2 0 7.6 0 0 0 1.4
| B | 5 % % % | 0 0 0 0.4 | 0 0 0.2 | 2.4
% 7J BTy 13.4 8.8 1.0 17.4 2.4 0.5 8.4 4.8
HOF R 25.0 55.0 74.0 58.2 23.0 91.0 57.8 2.4
B g% | 43.2 10.0 5.4 7.0 | 50.8 2.7 5.6 17.4
" B 5.8 14.4 5.0 10.6 10.4 0.2 2.4 | 12.6
A 2 | 740 | 79.4 | 84.4 75.8 | 84.2 | 93.9 | 65.8 | 32.4
a‘vg KB 0 0 3.6 0.2 0 0.2 1.8 | 11.2
7 | DHKER 3.2 2.4 | 10.6 1.6 3.8 1.9 2.4 | 36.4
¥ H W R 0.2 1.6 0 0.2 0.8 0 1.6 0.6
T 5B m o o®m | o 0 0 0 0 0 0 0
O M @8 M K- 0 0 0 0.2 1.2 0.3 0.4 3.2
H ¥ o9 4 ®& 1.0 0.4 0.2 0 0.4 0.3 0.6 0.4
* o b 0 0.8 0 0 0 0 0 1.0




BRE ORI ERICET 2R 6531
£ 10 HEBEEHORBEREDHMBESMESERME
K % FEF | EN | SR | AR | AR | &8 | LA | B
& 4 17 | 40 | 61 | 26 | 58 | 56 | 50 | 39 | & # |#EA
t ] e | 5| 9| 5|5 85|85 | ¢
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Studies on the Oxygen Consymption and Glycolysis of Bone Marrow

Part 2. A Study on the Glycolysis of the Sternal Bone
Marrow in Various Leukemias

By
Hiroshi Sanada

Department of Internal Medicine Okayama University Medical School
(Director : Prof. Kiyoshi Hiraki)

With the sternal bone marrow obtained from various leukemias definitely diagnosed by
their bone-marrow tissue culture the author measured the glycolysis in the sternal bone
marrow and obtained the following results.

1. Anaerobic glycolysis of 0.2cc/hr sternal bone marrow in leukemia is markedly in-
creased as compared with that in normal persons, and the grads of such an increase differs
according to the form of diseases. Pointing out the form of leukemias from the greater to
the lesser accelerat’on in the anaerobic glycolysis, they are in the order of acute lymphocy-
tic leukemia, acute myclogenons leukemia, monocytic leukemia, chronic myelogenous leukemia
and chronic lymphocytic leukemia.

2. The acceleration of Xn%/K is most marked in acute myelogenous leukemia followed
by monocytic leukemia, and in chronic myelogenous leukemia it is close to the normal value,
while in lymphocytic leukemia it is less than the normal value. \I:n the case with a higher
percentage of immature cells there is an increasing tendency in Xu2/K.

3.  With a single exception of chronic lymphocytic leukemia Qiz is accelerated in every
form of leukemia, and in pointing out the ones with marked acceleration and down they
are in the order of acute lymphocytic leukemia, acute myelogenous leukemia, monocytic
leukemia, and chronic myelogenous leukemia. Moreover, those with greater number of n-
cleated cells and a higher percentage of immature cells in bone marrow the value of Qu?
tends to be greater.

4. The aerobic glycolysis in leukemia does not show any marked difference from that
in arachnoiditis adhaesiva, idiopathic cardiaspasmus, diabetes mellitus, hookworm disease,
hypoplastic anaemia and Banti's syndrome.

5. The ratio ketween the oxygen consumption and anaerobic glycolysis (Q2/Qog), though
less than that in malignant tumor, is higher than normal. This increase is especially marked
in acute leukemia but slight in chronic leukemia, and in monocytic leukemia it is inter-
mediate between the acute lecukemia (myelogenous and lymphocytic) and the chronic leukemia
(myelogenous and lymphocytic).

Namely, the anaerobic glycolysis in the leukemic bone marrow is accelerated as compared
with that in normal bone marrow, but the grade of such an increase differs according to
the form of diseases; and it is most prominent in acute leukemia; relatively slight in
chronic leukemia; and it is intermediate between the acute and the chronic in monocytic

leukemia. n
The value of Qu2/Qos indicates that the metabolism of leukemia is intermediate hetween

the normal bone marrow and that in malignant tumor.




