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5Lvv5 Krammer (1720) ORFIC HE R LY
FIvC (UT €. CEET) OFFFEIL, 1907 £
Holst-FréhlichdD 3% ¥g 18 i ERAUE IR Z S = ¢
ZEIBEh L, 1908 £E Szent-Gyorgyid) 4345 T
¥. C&fEdhe U Thid L, Hic19334E Reichstein3?)
ERXDARICHKINT HIC KA T—REES LA,
L T OEEKEADIGAE, 1933 £ Schlunger3®
BREDTRARCNRRMBO 7 2a vy v EEL X
LERAY RE L TLURMER CRIBR R IRBR A HE
BHNBLERIC, ©.CAGEMKES & b Bk
B% A+ % = & A3 Borger u, Schroder (1934)34),
Martin (1935)%), Schiff (1935)3),
Cotti u, Laryzza (1936)3), Neuman (1936)39),
REh B B o (1936)3, FHili (1939)4), HiAl
(194040, ER (1943)2) % OHE RO Bfic AT
2 E.CR#} BT 55A% (1940)8) OXHE,D
b ok,

RU2D v, COLMEROAREIEL Ti2E
RHBOKRLEREDBIC E L TV e\, Bl Borger
u, Schréder (1936) VXK GRE {E £ ER, MER
B, EmkBicHT 5 RBELOER(L, M@
BREGHCT V7 L v BRMNERERE LTHFT
W32, Cotti u, Laryzza I3 b. C {EFRFIC AT

Borger u,

B =X
AT R B
158 # &%
T6E B =

gy, RER—E0Ein, mEEHC
BRETEE - X v.COLMEBDERTHD LA
BL, FRR C.CrirMEEERBOZEH RS
oltoveryogicEZR T 5 L i, BicEH
(19414 XBHLFENRLHEBRA & T 572
E, —fic v .CiT X 5 REEENIERE LN T
W3, ZHUSH LTRSS GRERR B
REZ T L.CREERYTOT, MFEEAaDOM
FEEDI LS LICREHOBMME FLTELL
IEMEIER H bbb Eab, v.COIEMmER
ELTREBAERLTWS,

TITRROBEABHEMRTH I iR
Wright (1906)16) DIREMOMEE L D T—%
IELBNRTE LD, BEOHEIZNT 5 —EDH
T EDOT DT L Hi—EPEE Lok4H,
EEEMEFRERELER LT v. CoLmiERKEY
HPTD LKW, BB v COBHIRRER
Kaiec Bus 8 B8 L T4 Myosonyi D4
MHBDAHT, MbTNREHEAERICHT 5H
BT, TOBELEREEZE LS DIk,

—5 €.C REBRCIY., B L BIHERLZAET
iR FavyRBicBET % Woodruf D4
£, AFMBEEMCRT 23 1 OBRBREAIND %
B TH 5.

ZZiCEIR v ColtERBEDAED—
AL EARL T, BEABROKI| A



2968 #
ERTW, C.CORMYM BEESHEIMRBRCR
ETREYBEL, fteTr. C LEBRRS ¢. B
ERBEABML TEBBCRETERLY, OHH
fERZRH LA, R CTRENRTBRBRENRLT
AERICHmFEHFERE L 2 BERBERMICK L,
—RHITL TORKREM MY K L TR FEe LD
BERDIEEEL T L.COXBRE R R D, 0
BRMOKRRUBHEKRMELERL, WX
PFHREXBROTE ST 5.

W2 R A E

D BERABSSESERCHT 2R MER

ERERME L L TREBRABTOREBRZH
T, BoREREDORB I EZIROM L
Ringer KB TRMMEZLEWFI L A2d DR AWk,

BRWICBEAERRE LR~ emL Fork.

v.CRmMEE E.C% K4 1.0mg/ce, 0.1
mg/ce, 0.01 mg/cc JEFFIC Ringer KK THRIRL,
BIEEAER L SRCEMUTRMLA, MBELLT
b.CIEH % 100°C 30 SMEBLCL.CR L
72b D% 0.0l mg/cc HIRL THW.

i - 4

v.CLEBRUIE.CLU.Be DRARMNE
& : ¥.C 100 mg/ce 11 1 B O'FERE 15 mg/ec 1E
Hi % Ringer KR THX 4 0.01mg/ce, 0.015mg/cc
BECRRL T, TOERYEARANTHRSCER
LebD2@LiRmle, FKIKCE.C0.01mg/ce
L, B2 159/cc R EZERICERNL THRML
.

2) BERAREEMEZCNT 2 v.CREES

EER

BARREEME K ©.C1,000mg/cc #1H
1 EEBIRACER L TRRBOERYRELL, B
LERS 1 A HREN, EH% 1BEERC2H
Bk, EBRE2EENLLREHEER . CrEs
#ilic. Fonio FIEICHL D RRBRE#T Ok,

—%5 ¥.C%1HE 1,000mg T2 & 25 000mg
DOHIRAER LTV, EHE% 2 AEEBROFE
TERERERELITOR.

W3H E B R

1) REABSE EHFRCH T 5 v.C RMER
GR1E, ®1RD)

®1x RBRABHERRCHTS ¥.C RNER

1 2 B M 2 4 B M
0.1mg/cc | 0.01mg/cc | % M | 0.1mg/cc | 0.01lmg/cc | 3 i}
H3EEZ R X% 4.6 2.6 1.0 5.0 6.0 3.0
L SEANRNEERESR 8.7% 30.8% 0 12.0% 30.0% 13.3%
1 c b3} 0 0 0 0 0 0
) B b7} 0 7.7% 0 0 3.3% 0
A E] 8.7% 23.1% 0 12.0% 26.7% 13.3%
B3 E B % % 4.0 5.7 7.7 9.0 12.0 5.5
L 2EHBEZRELR 0 35.3% 8.7% 18.5% 19.9% 9.1%
2 C A 0 5.9% 0 0 2.8% 0
i B Rl 0 5.9% 0 7.4% 2.8% 0
A | 8.3% 23.5% 8.7% 11.1% 13.9% 9.1%
W EE B B K 6.8 6.6 6.0 8.8 10.8 7.2
B | 2ERRERREAR 2.9% 6.1% 0 18.1% 11.2% 2.7%
3 C i] 0 0 0 0 0 0
# B B 0 0 0 4.5% 1.9% 0
A i) 2.9% 6.1% 0 13.6% 9.3% 2.7%

MBE RS - BRI RN T, Rm#e
R L OMICEERDOEL S LDIRIDORH, BE
1% 24 BRI E T, 0.01 mg/ec FRMTIXBAL i
NBCH L THSHHAL .

EMERIEEE ¢ ik 12 A9 H T, 0.1mg/ec
EMTERR L RT ERROHREL2. 9% ~8.7%
F496.6%, 0.01 mg/ce HRMTIL6.1%~35.3%F
24.1%CH D, —HRBTIE 0 ~8.7%742.9%
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11.2%~30.0% ¥ 22.4% TH O, — AR THX
2.7%~13.3%8.4% THOk. ZDHBELE
THLOOMB R, KERK I12ZKHEEKCRT,
0.01 mg/cc FRMTHX 2 Picz%h B 5.9%~7.7%
THOks’, 0.1mg/cc FMRFIFRTREDOI
o, R THER2UBMER T, 0.1mg/ce
R"INTIR 2 Mz xR 4.5%~T.4% 3 4.0%,
0.01 mg/cc RMTIEARICZEZED 1.9%~3.3%
2.7 % THORH, —HRNBTRLRACZER
Ddobhieholk,

2) REABBESEKC T % ©.C0.01 mg/cc
KU 0.015 mg/cc BATRMER 2K, H2

12.0%~18.5% 3 16.2%, 0.01 mg/cc FHINTLL )

%2 £ REABEESRCHTS E.C0.0lmg/cc & HEE 0.015 mg/cc BARMELR

1 2 B M 2 4 K M E
v.C+ERBE|¥ ®B| v. C |v.CHERBR| E ®B| v. C

% | BE E % R K| 95 10.0 7.5 17.8 11.3 11.8
, | cEmmEnnEsw | 211% | 25% | 0.0% | Bax | 226 | 8.3%
B m | 53% | 10.0% | 10.0% 4.2% 0 10.6%
Bl oA % | 15.8% | 17.5% | 20.0% | 21.2% | 2.2% | 21.7%
% | mEE M & % | 66 5.6 4.8 9.6 8.6 7.4
, | 2EGWERRESE | 27.3% | 25.04 | 25.0% | 4.6% | 30.2% | 21.6%
B ® | 3.0% | 10.7% | 8.3% 4.2% 4.7% | 2.7%
Aa | 243% | 143% | 16.7% | 104% | 25.5% | 18.9%
® | mmE g ®| 33 2.3 3.8 6.3 4.5 7.0
s | cEwmERRES® | 07% | 224 | €0.0% | 24.0% | 8.3% | 5.0%
B B | 7.7% 0 13.3% 8.0% 5.6% | 7.1%
Al a # | 23.0% | 222% | 26.7% | 16.0% | 2.7% | 17.9%

HEEHRY : BAEME BURR NS L OReE
BOELZDT 0Tk,

EHIRIAE « SRR IR T, BARMT
BBV 2R+ ERROHBER21.1%~30. 7%
26.3% Thv, —F ©.C EMARMTHE 250%~
40.0%F#31.6%, FER: BRI TIR22.2%5~27.5
BFI24 9% ThH otz W THEEKR24MH B IR
T, BAERNTIL14.69%~25.4%F320.7% TH Y,
~% ¥.CBUhEsInCI21.6%~38.3F# 28.3%,
ERNOIR N CrR22. 2% ~33.3% F1528.5% T H ™
k., X0 BEEET 5 OOHRER, HEKIZ2
HEBCRT, BARMTR3.0%~7.7% F#5.3
FTHh, —H ©.CHMRMTIX 8.3%~13.3%
¥410.5g5, EBEMIRINTIX0 ~10.7%F4 6.9

2K tv.C 0.01 mg/ecc &ZEEE 0.015 mg/cc
RARMER (3 FOFE)
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% 3 ® BEABMESRCYTS ¥, C0.0lmg/cc & . Bz 15y/cc BARMER

1 2 W 1.} 2 4 K ®H
E'tp. ;3_12 ¥. By v. C E'EC' ;3_‘2 ¥. Bi2 v. C
H B E B X ¥ 4.3 2.8 3.0 7.0 5.0 3.0
% MBS R 23.5% 18.2% 50.0% 39.3% 30.0% 33.3%
1 Cc il 0 0 8.3% 0 0 0
#i B iVl 0 0 16.6% 3.6% 5.0% 16.6%
A il 23.5% 18.2% 25.1% 35.7% 25.0% 16.7%
H B E B B ¥ 8.8 12.5 7.5 9.8 11 11.8
® EEBRE KRR 17.1% 20.0% 30.0% 28.2% 29.5% 38.3%
2 (o] i)l 0 0 0 0 0 0
il B ® 5.7% 6.0% 10.0% 7.7% 9.1% | 10.6%
A i) 11.4% 14.0% 20.0% 20.5% 20.4% 27.7%
H IR B ¥ B ¥ 3.3 3.3 3.8 6.8 6.3 7.0
% 2EBMEEBRELR 15.4% 23.1% 40.0% 22.2% 20.0% 25.0%
3 Cc ® 0 0 0 0 0 0
B B i 0 0 13.3% 0 8.0% 7.1%
A il 15.4% 23.1% 26.7% 22.2% 12.0% 17.9%

HI3IN BEABHEARCHT SE.C0.01mg/cc
L ¥, Bplby/ecc L DRARMEE (3 FloFEE)

“*sxm
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12 P15
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RO, Bip 159/cc BAGRMER B3XK, H3
)

MR EBERY - BARMEE L BMRINE L offic
FEOELZR DOk,

ERCRREREE - HREZ 12BN T, BARMT
EE R 2R T EHERO HBLERL5. 4% ~23. 5% 754
18.7% TH 0, —4 v.C Bk K Tk 30.0%~
50.0%¥#536.9%, b.Biz HMEMTIL18.2%~

Rl 7 | 3 1 23. 1% F120. 4% ThOf. K\ CHRH24MIE
B¢ Bn  C Bac B2 C AT, RATRMTE22. 29 ~39. 3% F4529. 9% T
®¥4R B H X B B £
\ # & # K B = %
\\ 1% . ¥ =] ik ®
\
£\ @& | A w | ® #  w R # B R
B | w | & | % | B | 2 (W B|R(E2
. fa
AN AR AENE- A IEI AL
# A 2 2 | & | 5% |3 | % | 2 [3[3|3%[%|=%
Gm 560 |3010- 4| 30,6001 1.2 16| 6.0/ 6.8/ 116 ga|lolofo]olo
" 32 4.22| 67,000 08| 4.0| 80| 3.2| 3.2(25.6 2.4
g 528 |3L 615| 54300 1.0| 1.0| 50| 6.8 84| 3.8 24
mA 621 |32 1.22| 239,250 | 2.4| 1.4 56| 44| 52104 52
JILEC#E)S 37 |31.1230| 5000 | 0 | 04| 6.8 80| 44| 9.6 2.3
FE(E)S 24 | 30. 5,10 10,960 | 0 | 2.0 7.3| 5.2) 5.6|13.2 1.0




BHEREREC LML Y Y YOBBEMRBRCRET LS

Hb, —FH ©.C B RMNTR25.0%~38.3% Y
39.1%, Y. Bz BUMRIR N C 11 20. 0% ~30.0 %y
26.6%ThHor. TOPBRLY 2T 5L OOHBAK
3, ERBI2EMECRT, BABMNTRO0~5.7%
FH1¥THD, —h £ CEAMRE T 10.0%
~16.6(£F#13.3%, ¥, B BIIRMTR 0~6.0
FEH2.0% TH Ok, R THEER24WE R
<, BAEMTRX 0~T.7T%¥H3.8%¥ThHb, —
# E.C BB MT7.1%~16.6% ¥ 11.4%,
v. B MMM TR5.0%6~9.1% ¥ 7.08TH
ok, CREET3H0R, EEKIZHEECRT,
F.CHMBEMO 1 A8 3 EDOHRRALXBDLDS
Thok.
) BEFBHEAMBZFCITs L.CRERS
ER AR BSRBORBTR B4R
H1g BE & 60 A% MHM30ZFEI0ALRE
BRE WMABVET ATARTRCESELEY.
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WHE8 AFEmE D L e 9 AE X BT ERRE
HERRL, 9 A158 2p ClEHmic K <.
BELSEE, VEE ERHmss 505, Wil
Rk, ABEBMEBEBIE 4 EROE S KRICRT
BYTHAB.

FBRCKRE i, v.Bp, R, RHRNEBH,
HEMERFOMMBRELTOTESRICRTHNE
MRFOELWIF LA, BREMC RHRR
Abhishofk, 2 TE.C100mg/A4 &
25,000 mg #HMACEN L.

BRE: BTRCRTmEH % 18 B RS
SHMECRTRRERERCHEMLERITOX 4
1.9 fEROX 1.5 fEicdE L, EBP25HMORERE
DERAFAFNCRTNSERNOL42. 4505
EXRELE,

HBESBORE - B8k 12 e B T #eal
2.8KM%4.6THY, KERERUSHECH TRIER

BS5HR BEARUEAOMZERHOLERK

s | R & ] | m
x| o HREE S E | B i
18 R g'kl )
% | % g | B |5t |Ses| Ly Bo \Molgh (v
1.4 | 32,700 2, 800 0 235 (59 1 3110 190
1.1 | 35,000 5, 500 0 2|40 | 49 4 5113 113
¥z 3 28 |31 6.10 | 45 245 0.9 | 24,500 2, 200 0 8 10|76 3 3 3 142
BEBA 321 |32 1.21 |44 177 1.2 199,120 3,700 0 4136 |50(3.5/6.5{25 160
Nk S 37 | 31.12.28 | 32 151 1.0 6, 040 1, 800 0 5112 | 75 1 6 3 218
JIE(E) 224 | 30. 5.10 | 18 58 1.5 | 25,800 2,850 0 715232 2 7 3 160
m & E B # &
@ B & % "
% & m ® % i -
# |y | m || ®m | x &% %55 | E & % & - 5
£ | v | & | gl ||| & @
£ | « @ | ¥ | B | x| x| B p| g
% o 2
B om | s | B | om | & | # | H | B | 2| | R B
0 3.6 2.0 3.6 0 0 3.6 0o O 9.4 12.6 0 3.6 0
0.8(36.5 3.2 0 0 0 0.8 0 0.8 7.2 3.2 0 0 0
0 {284 0.4 1.2 0 3.4 2.2 0.4 5.0|21.0 5.0 0 0 0.4
0 8.0 0 1.8 0.4 3.2 6.2 1.2 4.420.4 4.4 0.8 1.2 2.0
0 [64.4| 0.8 0.4 0 0.4 0.4 0 0 1.6 0 0 0 0
0 |16.2(21.2 1.2 0 2.8 4.0 0 0.8]12.0 5.0 0 0 1.2
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B4R FHAERRBEMBECNTS E.C
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2.4 i%6.0THOk.

EHRIRAE - W6 Rwrdmd, HERI2HEA
T, EBRELRTERRONARLEEG T
28.6 %5 METIXIT.SKTH Y, TOHhBREEZET
3L DOHUBEZEEATTRT.IFBBEETII.4%

A A
20 258

THokt, CREELET I ORKMEEC
DH 3 1BHR Uiz, RTHERE 24
BT, BRATTR16.6% 5%k T
H.1%THD, TORBHEZETHL00
MBI A REI I 8.3 BIA ML T 16.7
FThowrd, CEYETSLOREKE
D 4.8 BIHBL LI,

W24 ®L S5 28] ABe MRBLE
6 A10R

BRE WASLEL AE X 0.0EEY
¥x, RALDHEOREL S & L4kl
Ihie, [@4E3 A2 AMEOLH TR
BRICARE, &k O 5% FH e FERK

-EORURL, 4 ALAX D4 W NN

B BIWeDotz, RERBHIN, 2588,

LB, B BRRREYFL TS,

5

ABER M RILE 4 RRUCBSRICRTEOTH

ZARCHEE WmOrELLURHBENR, . Be
BE, BEREASRTS IFLVWERONRERS

6 £ BEAREAMEESHEMREE (¥. CRERBSHKR)

1 2 B M 2 4 B ™
oA oW E o5 &% T A OA E H &
WHEE B R X 2.8 4.6 2.4 6.0
LABMEBREDR 28.6% 37.5% 16.6% 4.1%
c ®l 0% 3.1% 0% 4.83%
B 7] 7.1% 9.4% 8.3% 16.7%
A ] 21.5% 25.0% 8.3% 23.6%
A O M R K 67.000 265.800
B 53 % 54 24 126
® 7 F BEABRHGAMBRIECHTS . C RERSKCIZBREREOBE
® 1 f | Egi%B% | At |1WsfE[20508 48 | 68 | 12A | 158 | 188 | 21R | 25H
B 560 | MERB(T) |51.4 | 89.7 | 79.4 |123.9|79.8 (91.8 | 78.2 | 89.3 | 71.4 |121.1
w2 ) | EgkB% | BT |1 KR 2 keRd| 128
i $7)) 528j | RERIK(T) | 36.4 | 83.6 | 77.5 | 48.4
w 3 f | EstiEB%% | AU (1KMI2KM 48| 7H | 8H
A 521 | #eBk3(F) | 16.3 [12.1 | 17.0 | 18.4 | 21.5 | 15.0
® 4 f |EsmeEsn| a [1wm2ne 48] 78 |08
N () 537) | RBkB(F) | 80| 7.9} 69| 6.0| 7.9| 7.7
% 5 @ |iEati&B% | B0 |1FFRG2KAG 4B | 7H | 108 | 128 | 168 | 20H | 248 268
e (®) 24j | RR¥(F) | 6.3 | 84| 56)|18.9|20.0|29.4|17.6 | 14.7|20.7 18.2 | 12.9




BHEBRRBCIZEB Ly VO EREEERB CRIET RS 2973

Bht, 241 ARV 9 v AERERIDD B
ROUENBDONRRIBRBRENL 2ok
¢, REE3IA2AHXY, £.C1L00meg/H 4 B
12,000 mg X HABFAEHL =,

BRY:-BTE AT m{gH% 1 4MERY2
BERKRT, BHEREECHEMNLERIIOX4
2.345RU2. MEE L 2, ERDIZBEMORE B O
BRI RTEY TERBI2HEE TRERS
01.3{&ThH o,

®3M EAR 5 215 ABt RFIS24E1 B19H

RRE MABIFLR2ABERBELLY, FAMK2
ErEoTBHmE XLz, 128200 X V&R
HORCLHCHERCHMBE 24Uk,

ABEROBERIFE4RZRCE S FRTRELTSH
3,

BARURE BmE¥:LaF—7, 7 V7,
73235 B, EYT7 IV SHECHREXTOLEE
ROWELS b2k, 489BX D V.C
1,000 mg/ A4 & 8,000 mg %:E A& RAKERL
.

BEY : BTRRUFARICRT ML ELVWEE)
&b dor,

F4H JIE & 375 AR WABIFI2ZATH

BRE WAS0E 2 AMEHM, MFB1E2 A~
TRASEEVHAORERMEXR L3817 B
TR Lz, BRSIEI ABERS & v OBITE
FREEXEEL, RATACRERHMES b
B, ROHMmMMESbikdok,

ABRRMEBRIIE 4 ERCHESRCRTELTH
3,

BRRUBE wmxE: LEE, v, By 7
FrEofE2T 5 b#EROUERADONT, &
BEimmlL oo Tc4 B9R XD E.C
1,000 mg/ B4 & 11,000 mg %8 A FHFRICEHR L
.

BEY : 7T RROE 4 FiR T FRA LX)
& bhinhot,

HESH JIE 9 24j ABE FEF304E 5 A10R

BRE WA29E10 A2 BER, BERCTHEO
BENc—KRFAXKOFSOHBICRI e, B
304F 3 Ay, Wi, BEMEIXRLRAEL A
RAROROHE, B, SHms2ELT s
Wheotk,

ARSI BIIE 4 RROE SR CRTEDTH
3,

BERUEE Bfbx Ly, By ¥ &
BEaRE, HRhER, ABBHOREREAZTOERR
Y f7okds, EFEROWERSLNT, BERMIL4
A 13 B 6,300 3P L =D T &.C 1,000 mg/H
28 26,000 mg ZEHBIRAICER L.

RN : BTRRUB4RCRTMSFLWEM
(28 (Wsg 3ot

WK & £
1) REAEBMERHFXNT 5 v.C FMER
EB1FE, 1K)

WEREB S - BR%24EREK N TO0.01mg/cc
BTN BRH L TEHHR LR ELVWER
-3/ ¥ ) el

EREBE : BEBI2EBMBIICRT, 0.01mg/cc
AhTR3ph2AcBE, 1AIKCEDHMBRRS
BFELWE B B O &R L s, 0.1mg/ce
EMEUHBTRINEERRS LDOhARMIDk,
0.1 mg/cc JWMTRRBIoEL TEEOBEEY
Rlk., RWTEEK% 24 BB T 0.01 mg/ce
EhTR2fAk BREORERED bR, &2k
CRAR2 8B L%, 0.1 mg/ee BLTR2H
CBREOHBEIEDbNE, ZENLTHBTR:E
PWARZLBRDIDHTH 5.

2) BEAEBEBRCXNT 5 ¢.C0.01mg/cc
RUEE 0.015mg/cc BRAFMER F2E, H2
2D

HEER BN : BRLERBELBU CRAFEMER
VRN B ORIcE LW ERFED bRk,

ER e BERIZBBBCRTUREFEMTR
v.C MR N L THOCEBEBERETL,
BR% 23 % 3 DOHMBERZLFIC I\ THIREN
O 1/ ThHok, BARME EBBMIENE O
KRARBROELNRD ORI IOk, RTHERK
24BN T, BAFMEEMEN BickL T
NIERBBECETR2RLE,

3) i FABBESHKICHT S ©. C 0.01mg/cc
RUE, Bz 15y/cc BARMEER GB3E, H3
B

WMBEH B : HRLEBEEL TRARMEH
IREIEE L ORI B EROELRDI Ok,

BRI EERI2HBMBRT, BARNT
e .CEUMR McH LU TELWEMREROET
R0, BREYET53O0HBE R v.CBMR
mo Y1 ict, v.CEMRBRMCHBELECH
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RAPRFEREhLA <k, BTN E v.Be B
BEMECECRAREOER TR Ehhh ok,
R THEEKBUBBEHC R CER LS ETH5300D
HEFRBERMEERTFNH OB KE% R
BDIgHhoked, BEAETILOOMBRIEBEEAR
TR ERREN R L TELLERTERH KA
DRBZRL %,
4) BARREAmMEZcCNT 5 v.CRE#HRE
EB B6FE, HTE, B4R
BEHY:F1EENE 2 BEECREY ORI A
Dbz 2 i, ARIERRHRI Y IBRFHO
BmERL, 1RREREO 24U N .
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The Influences of Various Vitamins on the Megakaryocytes in Bone-
Marrow Tissue Culture

Part 2. The Effect of Vitamin C on the Function of the Bone Marrow
'Megakaryocyte in Normal Persons and in Hypoplastic Anemia

By
Kazuo Hayashi

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

With a view to clarify the hemostatic mechanism of vitamin C the author conducted
the bone marrow tissue culture of normal persons and observed the effect of direct addition
of vitamin C on the megakaryocyte function; and also studied the co-operative action of
vitamin C and folic acid or Bjs when added in such combinations on the same function of
megakaryocytes. Next, by adding a large quantity of vitamin C to the bone marrow tissue
culture of hypoplastic anemia the author pursued the fluctuation in the thrombocyte count and
the change in the megakaryocyte function. The results are as follows:

1. The megakaryocyte function was markedly increased by the addition of vitamin C
0.01 mg/c. c.

2. In the case of addition of vitamin C and folic acid or Bj2 combined, the effect on
the megakaryocyte function was rather less than when each of these substances was added
singly, thus showing no co-operative action between these substances.

3. When vitamin C 1,000 mg was daily injected continuously to the patients with
hypoplastic anemia, in two out of the five patients the thrombocyte count markedly increased
and the megakaryocyte function was also strikingly enhanced.




