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STUDY ON LATHYROGENIC EFFECT*

Report II.  Lathyrogenic Effect by INAH (isonicotinic acid hydrazide)

Akira MURATA

(Received for publication Februray 14, 1965)

The following results were obtained from the experiments of lathyrogenic effect by injecting

INAH to fertilized hens eggs :

1) 7.5mg of INAH were injected into fertilized eggs placed in the inculator for 2 weeks,
and at the 17th day the fragility was measured and dydroxyproline as well as rel. 7 in the
long bone extract were measured, and a remarkable collagen solubility was found.

2) The collagen solubility increased as the injected INAH was increased in quantity, but

when it was 30 mg or more, the number of death cases was increased and collagen solubility

was obscure.

3) When 7.5 mg of INAH were injected into eggs incubated for 5, 8 and 11 days respectively,
the earlier the time of injection, the greater the number of death cases. All died when injected
at 5 days, and when injected at 11 days, only one of 10 cases breathed faintly but instantly
died when taken out of the shell. Its growth was apparently poor as compared with the control.
4) Embryos damaged by the INAH injection were recovered when the period from the

injection to the examination was long.

5) INAH derivatives, like INAH, had lathrogenic effect.
6) Equimolar amount of INAH vitamin B6 was injected mnto the both ends of the egg at
14 days and examined at 17 days. No death was observed in the pyridoxine group with or

without INAH. All was dead in the pyridoxal group, irrespective of whether INAH was added

©or not, and hard haemorrhage was observed.

7) Pyridoxine somewhat decreased collagen solubility caused by INAH. On the other hand,
‘pyridoxal could almost prevent the solubility, but since all cases died in this group, a further

‘research is necessary to determine whether the time for INAH to achieve the effect was long

-enough or not.

8) TFKI hydrochloride (Furyl-2-methylketone isonicotinyl hydrazone) in high concentration
is hard to dissolve unless it is warmed. The diversity in FKI data seems to be due to the

uncertain amount of FKI caused by the difficult dissolution. And examining paper

chromatograph, two unknown compounds are found through sterilization, and these

compounds may influence the data considerably.

* From Tokyo National Chest Hospital, Kiyose-machi, Kitatama-gun, Tokyo, Japan.
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TRHES A I SARND L, LORTTTH AT
Lathyrism, 37chb FHOFHI P, Kiig e ndboT
JERRD B A P 5 IHKMTAT Lic kv 5 D,

1929 4 Stockman?® [T A7s HONCEMEERC X 2 T
Lathyrism o f7 B % #1451, Geiger, Steenbock ¥k
OParson® |1 1933 4 Sweet pea (Lathyrus Odoratus)
% 50% GAREITHAR R IXMAE TS L, FHEMNE
AN =TI D LG L, TOH BT 5%
DOBFFeN G B A8, Dupuy Fs & O Lee® %, Lathyrus
pusillus »5E k v, Lathyrism O H 5 FREEY
o TWEREL L L ORI L, R
Schilling =% Strongl® % Sweet pea X b FE D E T4
EEkERE LTHBESEL, codbon f-(r-L-gluta-
myl)-Aminopropionitrile ¢%,% Z L ZFAE Ll E7
TEER U4ED 8 Bic it Dasler) §, Sweet pea X h
R RERE LTRVIT & & B LTV, 1959
4¢ Levene 33X % Gross'® 4, Chick Embryo RSB
@A LC, Collagen ITigZ % ZHLIC OV T Lico
F0 i 1961 4Eic 7>, Levene® |3 INAH 23 Chick
Embryo =%} L Lathyrogenic Effect % K3 Z &I
S, -0 {EfDi-% Embryo o Collagen PR
RRTIn D, HORBAES AL B L E Lo
4% INAH e v, MR 2RSS 2 21—
WO BEL SR TWRA, & O Hieo\\wT Lathy-
rism AR E S5 2, F R Z2E O LS TR D
INAH DRI X b BRIRA~D B L& 515 FH30s D Y
BB O TR\ &% M5 7, Chick Embryo

Table 1.
(Xeeenee Died before hatched)

Relationship between INAH Dosage and Fragility

30 mg Control

MM B4R BSE

. INAH %#{FH LT, Mo E5stEe Collagen o ff:
Witk BRSO R B SISO WTTRES L,

RBRAER O VIR

EOZEI (L LTAY FVARRBARHEH L)
DI Vv TNEWILE BT, SRR LR
0.1~0.2 cc WF LI-HARITEAL, LEalFcEs
FeD % 38.5~39°C DIFIIERIC ATz, LD WIRIIEE:
CANTBOM A BOINCEF LR EAT DL, 3D
AR H RIS T Ao Embryo ZHLD 3723,
FEED HIGIC X D BB, IRk v B h L7 Embryo
N TE TR 07D b, FRENOFEHT DO
 tibiae 331 ¢ femora % H5 CTECHITIL, 1-M. &~
HEACTHIH L, = oK oW TR (Viscosity) &
Hydroxyproline % E& L1, FDMEEICDOWTILHE
B RE_THL,

fegatk (Fragitlity) o@lEk

sk X p B h L7 Embryo X iczerhic 2% L
TEOREZEEL, Betr 7 » VOEE TS, —ED
BB LI f Y F— A X D KE—EDOEETE.
DROPHALT, BENHITDEFTRELIKDOESR
cc B CHEb Lich DR O M HEOMS & L,
Fichb oD cc AUPIWE EIETFER K E VLI T
%o (Embryo OB H 70T, B B LAEIK
LBy = VICARTE &, RENS EFA T,
R e T R T B 5 ,)

FEp 1 2P Bhbhs b 100 2% 20 2450
5 B srhh INAH 22 n7h 8.7, 7.5, 15, 30 mg %~
HEAL, B0 1R RUEDOEEE &
Lo Chb% 17 B (A3 H)

INAH dosage 3.7 mg/egg l 7.5mg | 15mg | B C B b U C Fragility, Viscosity ¥

Noofegs |dily| |4iy| | gy gty sl X0 Hydroxyproline (Hy. p.) OWE

(cc) (ce). | (ce) 1 | (co) | . (ce) | o e . - - )

No. 1 x | 220 X | 3x}4m ?%MTékﬂl?lU?ZQLka

2 x % 230 | 110 w  CHDRe Lo LIIICHM Lot

3 240 220 | 150 x | 450 HEORZRPASVOT, DI

4 % % | 240 x  IEBRLIE A, TR 4 2o

5 260 X | 220 X 550 T Fragility (3575 781 cc & 7z

6 x | 210 230 x| X Dk EIeNE BT s S Hy. p. &b

7 X x | 80 140 ‘ SEI3S T L Ip DD T, TR

8 290 220 [ 240 X C INAH# 5.5 ¢ Fragility, Viscosity-

1?) - X 250 . i %100 Hy.p. o B RETh

" 1X X; ER1oZ ey, INAH i e

0 X} L BT 3 DODOREMELTHE LT
‘7 AL bhs,

. Average 285 cc 218 cc 205 cc 101 cc ;._._ 466 cc EE 2 DOER Y D IHROSE

eSS om0 | 1220 | 920 | sz 140 SBEFTB DO, amh RSN

unable to grow WD LRG0T DT, LIBITE
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Incubate LTS5 HBIC, MOEE 55 L DEHENDT
KT 2 Lie Uiz, 7o BEHKDEAL 0.2cc
TTIERPHENLS L5 KBl TINAED A
IWLTh, 0.1cc DERKICEMLUTHERTSZ LIT
Lico b bER 2R\ TIE, INAH O A H2VE
70D NI BN S D M5B e, INAH 7.5 mg
%, incubate L7=5HH, 8HH, I11ABKEAL,
iincubate 17 FCIIE I 0 TH A Lic, FO X\ 14
HEWRZEZEKDLE 0.1cc A LEEEL ¥0728 O 4
JVEREE R D ) T, TORIEIZESIDT LT, 51
BREALLDIFBOEEY Lk b 5 IR &fET L
(LA#% Embryo 3EL#7), 8 HHCEALL & O T
A%, Embryo ZE2% 6, BOFI LT W3R, FEHCRY
DENHDNR 3 (RERRIELFTS), (3L A L Con-
itrol LR CIREF LTWAH, IIRORcH T L
TWBLDN1HIE DN, 72 11 HHREALEL D
TiX, Embryo JE2% 6, RERBIEAN 3, B L HED
H L7 b ThILEENE Dk d DN 1 HIThH DT,
¥z 14 HHWZEREK 0.1cc A L= D T,
[Embryo 7€ 4, FERKIE 1, o 5401k 6% ¢ Fra-
gility OF5(EL 898cc Thb, Hy.p. Bd K4

Table 2. Relationship between INAH Dosage
and Viscosity and the Amount of
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LB 138T Thotk, Tl ohel DIEMERTIT
Embryo JE12 1 BID X TRENRIEN 1 4l 0%k, #

Fig. 1. Relationship between INAH-Dosage and
Fragility, Viscosity and Hydroxyproline Conc.
4 100cc
14
500 -
- 400 -
500
= z
=
200 -
100 - 1,10 11,000
0 | | L 1 Il
Control 3.7 7.5 15 30mg /egg

Experimented at 17 days of incubation.
INAH injected three days before.

Table 4. Change of Viscosity and Hydroxyproline
Conc. of Long Bone Extracts of Chick Embryo
According to INAH (7.5 mg/egg) Injection

Hydroxyproline Days (At 17 days hatched)
Visepsity e eames  Injection | reln e con by
IM-NaCl (phosph. buffer) 1.00 Control 1.09 162
Control (no treated) 1.12 90~100 1 Aq. dest. 0.1 cc inj.
(at 14 Days) 1.09 138
JINAH 3.7 mglegg 1.26 260~250 1
INAH 7.5 mg inj.
no 7.5 n 1.34 400~410 7 (at 11 days) 1.11 234
n 15 1 1.39 4107 "
30 1.42 320~350 7 (at 14 days) 134 405
Table 3. Various Influence on Chick Embryos According to INAH (7. 5mg/egg) Injection Days
Injection At 5 days At 8 days At 11 days | At l‘;lvgggs Dllit;ued Control
No. of e Fra- | condition of | Fra- | condition of | Fra- | condition of | Fra- condition of | Fra- | condition of
A . g8 gility growth gility growth gility growth | gility growth gility f growth
| | T T
No. 1 Died in Died of poor 30 J Died of poor| ;Died of poor
) embryo growth growth | growth
Died, but al- Died of poor
2 " most growth| growth 920 1,100
L .
3 = 1 _%’ Died of " 950 940
= & poor
4 é " é growth " 870 930
- R Died in Died in
5 = " b= embryo embryo 1,100 950
6 g " g " " | 650 1,100
9} 9}
= ] Died in i Dide in
7 z " § " " embryo embryo
8 § 1 ﬁ " " 960
‘ Preserved
9 ‘ 1 " " }as speci-
! mens (well-
10 ‘l " " " ‘ grown)
|
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Table 5. Lathyrogenic Effect by INAH Derivatives (On fragility)
e INHG INMS IPN FKI INAH 1 Control
2 B 2 2 z B
No.of a5 Copti o | Coptito o ot of S opiiopof 5| copttep of | Copivg o
- 1 i Rl - kel
[ < s & = <
i
i i | Haemor-
No. 1 200 80 Died 310, 120 rhage in | 160 940
! | | whole body
2 320 320“ 330, 100i I 280 870
| ! .
i | ! | Haems in
3 260 280 330! 330 the thigh 280 910
4 290 200 230 430 I 280 850
R | Preserved
5 Died in 1 519 pied 280 as As speci-
embryo i - As
! 1 specimens mens (Hae- specimens
6 " 320, 320 morrh) P s
\
7 " 130, Died 340 Only es
8 " 260 p e cerved 420; "
9 " as 260
specimens o oor
10 " Died in Died in growth
Embryo embryo | :
I ¥y / yo Haemorrh. |
, !
" ! " a5 250 893
12 " . 4 Preslelrved INAH derivatives as INAH 7.5 mg/egg were injected:
13 Ur}fertl- " as at 14 days of incubation.
lized Unferti- specimens
14 i lized
Average l 268} 250 ! 313

Table 6. Lathyrogenic Effect by INAH Derivatives
(rel. » and hydroxyproline conc.)
‘ rel. viscosity \T-I;afaéigltglﬁie:
Control 1.06 ‘ 48(7)
INHG-groop 1.26 ‘ 383
THMS- » 1.27 510
IPN- " 1.26 f 500
FKI- " 1.10 | 185
INAH- # 1.20 f 315
!

118 Ble s ged Bige, Fragility o P#{EIL 997 cc
Ty, Hy.p. &1 1627 Thote, M kD KD
INAH # B HCHEAT 513 ¥ RECEN LY RIET
X eBbhie,

FEx 3:100 = DZREINE 5 FHCH 7, INAH 100,
200, 400, 8007/egg % incubate 5 HH X D 14 H#*
CER TEEAL, 2D 12 e Liest, INAH %
ABETABIRN LTk Lico IRX 0 I3ERRER 823 %
R o Do7,

Es 4 INAH oFHdifkss INAH g L TEND
BB ERE Lo TiebbIl% 6 e/ b INAH,
INHG, THMS, IPN, FKI % ;X OVEAE L L, Zhb
SEFNy INAH #4% 7.5mg % 0.1cc O ZEBEKEL
<C incubate 14 HFHIHEAL, 17 B HINH L D £

Comparison of INAH Derivatives
(as INAH 7.5 mg/egg)

Fig. 2.

460 ¢ Hydpo 11,40
4300 F 41,30
< B :
= . \ :

200 1,20

100 - 1,10

0 ‘ ! 1 1 1

Colnn If\‘ill INHG IHMS IPN FKI

LOls Lo, FOEIES, H6DJ 2T, &
N FRTHIEN2 BLIOR3DZ &b, Tibhb
Fragility 1o\ C4% &, INHG, IHMS, IPN, |FKI,
INAH ¥ X OMELE D AR 3\ T, £ OFHEIR LR
Z 268, 250, 313, 245, 250, 893cc Th b, Hwk:
I Fh Eh 1,26, 1.27, 1.26, 1.10, 1.20, 1.06-
Chot, Ei- Hy.p. ORHEITFhFh 383, 510,
500, 185, 315, 487 Th D> T FHEEHEAIC L 2T
Lathyrogenic Effect # [ & L X C&7n\& ) Th

%, ¥ FKI cid&gclimyro e, BLXTTS
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Fig. 3 Comparison of INAH Derivatives Fragility

ce
1,000

500 -

100}

1 I 1
INHG IHMS IPN FKI

i 1
0 Cont. INH

D L FHI ORI EE L 720, AR EREIC 7R
oD PRI TR ) OEIENRAR Divic,

A 5: L) ko X 5 7 INAH o Lathyrogenic Effect
2 Vit By g X oTHIEE D L »W i G L b5 DT
Y FFEH—AEHRERLORY Y N3 v ViR -
INAH #fiH A THEA L TR, Tiobb 1HE
INAH 7.5mglegg DHDIEA, 2 FEZINRD—I5F D
p INAH 7.5mg #3FEAL, LA DI LY F¥
vV IERRESY INAH 2 B AEA L, %7 3FHEA
I LT INAH » ©Y Fey— v IEREY X745 T
Y P VIERIERMEA L, SRR Y Fyyr
—VIEBRE DL Lico TOREUIET, £8 DL
ThOto Tibb Yy FF9—n e INAH 24t H
L% Fragility IZEREAASRT, & LALH M
DARLRTEIIETTH DT, HMMEtoldd 57k
X3 Bbhb, L LEX D Ol W»TOKk
=pc13, rel. Viscosity (3Bl 4> L, »> Hy.p.
R D W E ¥ COERICIST S MEALER: & o fH%
RT LSRR B B Y FFy— B¢ Fragility
B LYY 93 ce &iRd A5, Viscosity s X O Hy. p.
CIEEFEN T\ LNLE Y FF & v D2 5 (1 Fragility
3, Viscosity ¥ Hy.p. il $ & o7 B35 <,
WE FCORBRICET DM (BLE) LT THD
oo lEDZ & By P vk INAH o Lathy-
rogenic Effect e Lo FRIRNICE < A3+4-Crn <,
YU FFEH—A0DiE 5 PRV &G0, R
Y Ry — i Embryo i LeHEED BB &
EH GO DT, TOEARIIBEFREYETS L5 E
HiLbo

KR 6 BT X HEHND R & L DB, INAH G
BEOFEALIVLLTUE, FEELTOLDODIERANER
R Lie INAH O@EnN ML 5, &  ’hnE
B LB A AN 5 FEE T & { e DRI %
Behe XoT FKI EEE % MINBIELISHEL S
B RE LB R oW TR LIRERNE I Th
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Table 7. Influence of Vit. By on Lathyrogenic
Effect by INAH
(Examination of fragility)
inlj?é:'c%d No. of egg Fragility ‘ Cogf(i)tvx;’otxﬁ of
No. 1 360 w
2 250 |
INAH 3 260
only 4 370
Haemorrhage
5 120 {in whele body
Average 272
No. 1 270
2 250
INAH 3 300
_|_
pyridoxine 4 240
5 290 {Somewhat poor
growth
Average 256
No. 1 200
2 110
All cases died,
IN_‘:‘H 3 80 ha}frrllorrhaged in
: 4 110 whole body and
pyridoxal 5 70 poor growth
Average 114
No. 1 850
o 2 750
Pyr;g?;cme 3 780 Well grown
4 540
Average 730
No. 1 100
2 140 All cases died,
Pyridoxal 3 40 haem. in whole
only body and poor
4 growth
Average 93
Table 8. Influence of Vit. By on Lathyrogenic

Effect by INAH
(Determination of rel. viscosity and
extracted hydroxyproline conc.)

Drug injected rel. Iﬁigrgg‘gg’_rg;)
INAH 1.43 555
INAH-+pyridoxine 1.19 350
INAH-pyridoxal 1.05 105
pyridoxine 1.08 108
pyridoxal 1.02 140

DT, DRI Fragility CliBE D% <, Hy.
p. DIHETIIEE LT Free » INAH %< /o
125 e EEER R Lico L L FRU & IRMRIR 7
DI, JIHANDOEARE, FEHEIHOE Dbt & &
{RD 17 DI DEED T ) DT, TADEI
WO L\, TeBERS L 6% F LD TRRLK
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LONREABLIONS THoo Table 9. Lathyrogenic Effect of Before and after
F2p 9 FHEEDOWHIT X 55RO Boiling Sterilization of FKI
=5 oz - 32 se s ilization | i H - o
"iﬁﬂo 35% 4% s\T INAH %iéﬁ; Ste;‘é;i%gon No. of egg i Condition of growth | rel. » gﬁfﬁﬁg Fr?‘g:él)nty
TN THEES LTy, 0O X\ EAFT 1 — conc. (y)
1 ied, almost
DOREIRIFT, & OREE Free INAH (No.l | grown 240
B AR R Lic, FDFEILES . } 2 " i | 190
PRERIT DTN B R =28 — 7T b W;ﬁﬁl, 5 mwﬁ?ﬁgm@elﬂs} 355 %
757 OEREYT, 75°C 30 4H, 1 whote body
| 4 Died, poor prowth :
3 Ao WE I X » INHG-Na, IH- i
| Average 173
MS, IPN, FKI (Furyl-2-methylke- ! | B
tone isonicotinyl hydrazone) ¢ Free- No. 1 580°%
INAH ~0 55 R IZE hEh BB X% 2 400
139, 13%8%, 4.9%, (3& A ¥100% 5 minutes’ | 3 1.18 428 160
’ ’ Steriliz | 4 Died. H h 140
oot 1 } ied, Haemorrha-
@210 i 5 ge in whole body 70
| |
2 fay ‘ Average ! 193

* Poor injsction because of crystallization of FKI.

| - B-aminopropionitrile DA R EE R
clEER RS UinoBic BB R A BT 5 & EAHD
h,mAHK%*%%%E@@ﬁK%%@&E:?:&
ﬁﬁ%éﬂtﬁf,ﬁﬁ#@%&@@%%leM{&
A, A DrDOBERLDLDONE 5 X E BT
:kf&bﬁoﬁ%@&é:kf&éoIOT@&@%
%@D%%k.36KE@%$®%%%&%L&%&§
BK%%@WW«D%@&EEOMT&%Lh%,m@
if@&%ﬂk&%%ﬁﬁm,%@BL%%@@A%%
Frinotne L LEBOHRICE WL, LR
#ﬁm%é<k01,9L®ﬁf§%m@%mxﬁmf
hba:ama,A@%ﬁﬁ%Fmgmvﬁ@:éﬁB
ﬁ,w@%xzeﬂﬁmiofﬁﬁm%%®mmkam
ﬁ:%@fuﬁm@z%bhtobhbh@%%ﬁ%1
Wﬁmﬁﬁmmaﬁﬁ%nhﬁ,:n%%ﬁibﬁbm
T EOHNCED LD BARTH D,
D RERHE % Levene OEHT 2 LB L TA D
» INAH % 3.7mg »5 15mg ¥ THINTacoh
wapbm@%ﬁ%ﬁkﬁﬂﬁﬁbfv5ﬁ,%mg
wied & Hy.p. RL ULABARR LI, £OE\ Fra-
@mYkmLﬂﬁULBL%L{bbﬁ,:hmDMH
30 mg fEAAICIEEENEFCECOT, IREHLE
#f%t#é%@%%of,ﬁ%maa%i%fm5%
OFEFCERTSD Lo TH AT UL EMY Il L2k
¢, FDRDEbEVELDL K REbG. e
INAH #EALT Lathyrogenic Effect 232 22T,
1 B EARCIE Embrog H Y 13 & TORMT
%ﬁ&5:2Ni%%%méhéﬁ,mee@%ﬁ@
7.5mg %A LT, Fragility (X3 H TR&ICEL,
5 HaEETH ERAKATOTLAL, rel. 7 1320
CREREL3HTEF2TL 5 L) B TH 270
=D r LI DWT b UL EHEERIL LigdD7eit

Hydroxyproline, Viscosity and Bsg
(Pyridoxine and pyridoxal)

Fig. 4.

1,40
41,30
=
3
2
1,20
41,10
0; L il 1 ! | 1 I |
Control P Il\j'oH_ Puridoxine 1PN F%(I—HCI
., Pyridoxine 1y FKI-HC
INH l)}_{_mal Puridoal  Sporilized)
Fig. 5. Fragility and Vit. B; (Used Mol equivalent)
ce
1,000 -
500 =
L
. [e]
100 - © :
0 1 1 1 Il 1 Ll) 1 I
Control p ll\dIH Pyridoxine IPN FKI-HC]
oy Fyridoxine INH . FKI-HCI
INH Pontoal | Pridowal G000

BRI oD LIEEISEIRD L KBbhd, Tk
10 ¢%x% L5 INAH 7.5mg % 11 AHIREALT
6 Hi= o CHBRL-LDTIE, FARIREE N EL T
Fragility 3EE I EETH B DI, Hy.p. & rel. 71X
SRS X OFEEEK 0. 1ce A LIS D& REDR
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Table 10. Relationship between Collagen
Solubility and Injection Days

| P PR e
Control | 997 162 | 1.09

Aq. dest, 0.1 cc injected 898 138 1.09

INAH 7.5mg at 11 day
inj. and 17 day hatched 30 | 234 | L1

& = Ap b, Lathyrogenic Effect [XREEFERM & L T
HEINRHLDLEbNS, K INAH 02D X5 7¢
{2 Vit. By THE I W B0 E ) Thd, Levene
13 INAH7.5mg AL, FH, 1H, 1H}BLO2
Hiee) Fey—a% llmg AL, B YV Fey
— VR EA LTE S AVEHIE D rel. 7 3B, Findb
‘+, Lathyrogenic Effect 238 < 705 L34 Lice b
Fur INAH » vy P39 — A2 FAREA LT INAH
@ Lathyrogenic Effect 2338 (- X W3 B 5503, £
BIFETS Licizd, INAH OEERBIHLN DI bTeds
DD L 5 BRIEES 28, Zhicd$5
HEHIAE BT TRV, Fe) F:E Y VIIRBCHL
HEEANCNDOR, Y Ny - R es
MLUTHEEL, MR DIEROBEENO 8\ DI
Wnte, b D Y Y K — AR 10. 2 mglegg
A3 2%, Levene »FEE <Y 10mg ¢ 50%, 22
mg TLEPIFET LTS L) Thd, ¥V FFYVIZIX
FELWEEA WS, bbb O RBRTIIEMHHETH
Y FFEF—AOFSIHEARTCTEDOR ) FEo v
TIXIERICTEE BIFC, (L#MEDD X0k LA
AR BT THEDO WINC K ThH DN EHDTc, TDX
35 7¢ INAH pfEEAR LT 5 B 2w, Levene
2 0oDEZERRL TS, Tib b ED1DI,
INAH 28 Embryo ORFC LE/R LY FFH—L bk
& LT Schiff @ base %5 DT, Sthb Y FEy
— B EZTRD LD Y FF¥ — MLEER T
F, RENMHT bhic\weHEZB T L, & 21% dipho-
sphopyridine nucleotide (DPN) o Nicotinamide ¢
I L BMRRE R T > C DPN-INAH 3 CE 5 b b
HTEHD S LHER LT 5, Lo L 2 0% 2 Tllanti-
micotinamide @ F|chhiE, INAH X b oK<
BEDEI I LR DTH XD, £D X 57k
BNERAHZEEh TR & TR TOEE LW,
Lo L Collagene ffi#ftd #JHEiM: 1% enzyme i X 2T
RN D WREME RO T, S4B Z DFE D5 Is s
G2 DRAIVEAMBE E OBHE S M b2/ s ThH A
506 BB1DYY ¥E+—1D7 L7 e Fik (-CHO) 23
INAH o NH,NH,- L&D & L3R HEEZL LR
5 ET AT,
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[Pyridoxal]
CHO

_CH,O0H
@ +NHZNHZCO—©N
CH:NNHgD-<:::>N
1

—

[INAH-Hydrazone]
D¢ INAH-Hydrazone Z YR ¢% & & 1LpE DO
XBLETATHY, ThnEl, BINKGRCL>TH
L ® aldehyde F7chb Y ¥4 — Al b Al MRS
PRBICELBND LA ThD, bRHNDERTH
EY FFov

(INAH)
HO,

H,C”

CH,0H

HO. A\ CH,0H
o)
N

Tl INAH oEER B SR EF i s, Tz
Kuchinskas % Vigneaud 516D 3EC l-penicilla-
mine o Rat iI@isiF 5 HEWER Y FF 9~ X ) B
Bk, FioVit. By OFETE DR FI7Py FO
EWERIEE RSB S Z 1, X bic INAH o %
THEERA Y P~ Lo TREEEN Tt
L\»35 Boone B DL/ X B2 BHL, ¥V FF
H—n0 -CHO #23 INAH v FI o vILEEA LT
INAH % REEHALT 5 & LB HBIEELZ bhb, Tib
% INAH (¥ Embryo 0REICLEA Embryo gD
vy FF9—L LS LT, Lathyrogenic Effect % i
3 N1 oD FERIST bhvd & Levene HidFE 4
TWAH L3R, bhbhd hin—o0RH & F 2
Do LLEY FEYVIRTHEDDIERANLD X 51T
Bbhhzdhed, ChNRBRREDOHMELE 5 HFEIR
IR —TE LI O THENEE Ly Ly LA
%% Vit. A @ -CH,0H 323 MnO, Ofiifffic L h » ¥
IV EWIHIRET EWES (ANDRRCEHD) &5
WHRS L, Lanbzowr FFvvi Vit A ofR
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Fig. 6. Fragility of Contrel Group
- [e)e)
ce Sel
1,000 e 9o0 .
900 - o ° %%
8001 3
z °° ——750cc
& 7001
=500
o]
500
o)
4001 o
O/r | 1 | | L
1 2 3 4 5
Experiment number
Fig. 7. Hydroxyproline and Viscosity of Control
y O -Hydroxyproline -11,40
600 - o—e Viscosity
500 —-1,30
a
S 400 |- =
:: ]
300 =1,20
200 o .
100 - %\—-—\9 S 41,10
1 L 1 1 1

. [13,000~15, 000r. p. m., 3~6°Ct, 40 ~60min. ]

D &HODT, TRHLRWADRDEEDT, HRLLT
A LI LEREOREEE E 2D TAD LK 6 I
7D LT, SHdbondkie, ELERD
Fragility 1% 800 cc [ D 3 D234 ¢, Hydroxyproline
B3 1507 LIF, rel. 7 1% 112 PITF O & OREnD
Fro SRR E LTHMETIVE, DABEENEDTD
INAH o Lathyrogenic Effect DR aE & & 235
o7

7B IMERA~OREE, Embryo REGHRE DO RET 2
WTIHA TERPTHS,

& B

FaZhsIme INAH ZEAL, TORBRLIUFTEE
Y£f (Lathyrogenic Effect) o\ ~THii L IRDFER
e & el

1) SZRIi%RIIgHC incubate LT 14 A Hic INAH
7.5mg #EAL, 17 H BICP@% 3> T Fragility o
B E s X O E B # ¥ o T Hydroxyproline &
relative Viscosity %l L, # B 7 Collagene FhH
ME2FED bivic,

2) bR, INAH ORELHTCHE>TOE
7B, 30 mg I BH LIELHIAY LT, Collagene
S A E 70D

M OBAE BSE

3) INAH 7.5mg % incubate Ji5 HH, 8 HH,
11 HHEEATS &, BHCEAL 2 DI EETE
MHAT, 5 HBEATIRAMAEEL, 11 HEEADD
DDHZH 10 il 1 I THEER LTS S DH %,
O, PR LVEY BT LR bRET L, TORE
IR LE LB B2NCR R Tl ot,

4) INAH OFEAR XY, EEZZF 7 Embryo 1%,
FEAL VAT CORER KL, TOEFIREI N
%o

5)  Af#rb e #2405 1007, 2007, 400 7, 800 T
5 HBALY 4 HEECHEAFEALLPERER LT
KT E Lico

6) INAH ZHitifkd INAH » Rffic, Lathyrus %
Rk ot

7) INAH r &0 Vit. By # 510w L b FFCE
A (4 HE) L7 HECHRA LS, €Y PRy Vi
EEMEE A S INAH gERGIS JETHIRROIE, ¥
Y Py — A INAH Ot & Breanhb b4
GIFET=L, O EWHMZAZR b,

8) vV FFv vk INAH o Collagene HiipEa <
J%’ﬁ U‘/"Co

vy P34 — ik INAH o Collagene fifi il % fH il
FTAHREREIN, &FIFET Lizi®, INAH 2 EHT
BEFHAE D I oleh D Y 5 T EHET R ET S,

9) FKIHGMEE L, S TR0 RD e\ L EE
Tl 5, FKIDF — 228F 50 O, HRRETT
B EARDOREECHS LBbhb, fniX—"—7
v M X ABETCIE, BERIEC XD RMD 2 B0
BHEND DT, CORGDOIERAR»Y BTG
Lhis\o, (RERCER 1348 39 | (FFf1 3944 B) H
AIEGREERETHRE L)

W5 T ) WEBERO SRY), SEMEBL,
AR 0D & BV E R\ Tt e B R S
AFATFER I HUIC RO MR A TR R
FEOWHLET 5o

FBiREOBA, B, Bif, BEOHKTO H#E)
BT 5o

SBEC : BRI MBE A OO TR bitd i lenie
PEBNERADT, BonE LbAEEMH D o
Z;ngb‘i‘?—o

= B X B
1) Ignacio V.Ponseti, M. D. and Milliam A. Baird,
M.D.: Am.].Path., 28:1059, 1952.
2) Stockman, R.: J.Pharmacol, Exprer. Therap.,

37 : 43, 1929.
3) Geiger, B.J., Steenbock, H. and Parsons, H. T.:



196545 A

%)
5)
6)
7)
8)
9)

10)

J. Nutrition, 6 : 427, 1933.

Stockman, R.: J.Hyg., 34:145, 1934.

Lewis, H. B., Fajans, R. S., Esterer, M. B,

Shen, C. W. and Oliphant, M.: J. Nutrition,

36 : 537, 1948.

Vivanco, F. and Jiméns Diaz, C.: Rev. clin.

espafi., 40 :157, 1951,

Russell, W.C., Taylor, M. W., Mehrhof, T.C.

and Hirsch, R.R.: J. Nutrition, 32: 313, 1946,
Stearns, G, and Ponseti, I. V.: Unpublished data
() oz v 51HE]

Dupuy and Lee : J. Am. Pharm. Assn., 43 : 61,

1954.

Schilling and Strong : J. Am.Chem. Soc., 76 :

11)
12)

13)
14)
15)

16)

17)

153

2448, 1954.

Waldemar Dasler : Sience, 120 : 307, 1954.

C. 1. Levene M. D.: J. Exp. Med., 113 :795,
1961.

FHE : f5k%, 403, 92, 1965.

FHE MBS, 48 1 2192, 1957,
Kuchinskas, E. J. and Du Vigneaud, V.: Arch..
Biochem, and Biophysis, 66 :1, 1957.

Du Vigneaud, V., Kuchinskas, E.J. and Hor-
vath. A.: Arch. Biochem. and Biophysis, 69 :
130, 1957.

Boone, I. U., Strang, V.G., and Rogers, B.S.:
Am. Rev. Tuberc., 76 :568, 1957.



