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Abstract

Effect of nicotinic acid related compounds on the growth of cultured animal cells was investigated.
Each compound was added at various concentrations (1 #M-0.1 M) to the culture medium of murine
myeloid cells (P3X63-Ag8.653), syrian hamster kidney cells (BHK~21 clone~13) and human leukemia
cells (K-562). All of the compounds tested were more or less inhibitory to every cells. When com-
pared at 10 mM, it can be summarized as below:

In murine myeloid cells, trigonelline had no effect; nicotinic acid N-oxide and cinchomeronic acid
were very weak inhibitors; nocotinic acid, 6-hydroxynicotinic acid, quinolinic acid, etc. were weak in-
hibitors; nicotinamide, isonicotinic acid hydrazide, picolinamide, pyridoxamine, N'-methylnicotinamide,
pyridoxine, etc. were strong inhibitors; picolinic acid, dipicolinic acid, pyridoxal and pyridoxal 5'-
phosphate were strongest inhibitors (no living cell was detectable). The apparent inhibition with nicoti-
namide at 5 mM was recovered when the compound was removed from the medium after 48 hr incuba-
tion. On the contrary, large amount of cells were killed with other potent inhibitors at 5 mM after 48
hr incubation.

In syrian hamster kidney cells, the effect of above inhibitors were generally weaker than those in
murine myeloid cells. In human leukemia cells, the inhibition pattern was similar to that in murine
myeloid cells with the exception of trigonelline.
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Table 1. Effect of nicotinic acid related compounds
on the growth of murine myeloid cell
P3X63-Ag8. 653

Living cell rate (%)* at
Compound
1 mM 10 mM
Trigonelline 99 98
Nicotinic acid N-oxide 97 89
Cinchomeronic acid 92 85
Nicotinic acid 98 77
G-Hydroxynicotinic acid 105 74
Isocinchomeronic acid 79 73
Pyridine-3, 5-dicarboxylic acid 93 62
Pyrazine-2-carboxylic acid 67 57
Quinolinic acid 99 56
Nicotinamide 75 41
Nethylnicotinate 92 35
Isonicotinic acid hydrazide 53 33
Picolinamide 40 28
3-Aminopyridine 28 25
Pyrazinamide 80 20
Pyridoxamine 48 18
N'’-Methylnicotinamide 85 14
N -Methylnicotinamide 95 13
Pyridoxine 36 10
Picolinic acid 20 0
Dipicolinic acid 18 0
Pyridoxal 16 0
Pyridoxal 5’-phosphate 0 0
* Living cell rate (%) =
Living cell number (with compound) <100

Living cell number (control)
Incubation was carried out for 72 hr at 37°C.
This footnote is also applicable to Tables 2 and 3.
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Effect of Picolinic Acid and Trigonelline on the Cell Growth of Murine Myeloid Cell P3X63-Ag8. 653.  A: picoli-

nic acid, (1) none, (2) 0.5mM, (3) 1 mM, (4) 5mM. B: trigonelline, (1) none, (2) 10 mM, (3) 100 mM.
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Fig. 2. Effect of Nicotinamide on the Cell Growth of
Murine Myeloid Cell P3X63-Ag8.653. The cell
was incubated with the medium containing 5 mM
nicotinamide for 48 hr and then nicotinamide was
removed by washing the cell and re-incubated
with the medium without nicotinamide. When
nicotinamide was not removed, the growth was
stopped but the cell was still alive.
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Table 2. Effect of nicotinic acid related compounds
at various concentrations on the growth of
syrian hamster normal kidney cell BHK-21
clone-13

Compound Conc;r}\t/lr)ation Living 05511 rate

Picolinic Acid 0.1 97
0.5 98
1.0 102
5.0 76
10.0 55
3-Aminopyridine 0.1 100
0.5 94
1.0 102
5.0 85
10.0 73
Pyridoxal 0.1 76
0.5 59
1.0 b5
5.0 46
10.0 35
Pyridoxal 5'-phosphate 0.1 93
0.5 76
1.0 71
5.0 36
10.0 28
Pyridoxine 0.1 97
0.5 96
1.0 98
5.0 104
10.0 47
Pyridoxamine 0.1 93
0.5 70
1.0 60
5.0 20
10.0 0
b,
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Table 3. Effect of nicotinic acid related compounds
on the growth of human leukemia cell K-

562
Living cell rate (%) at
Compound
1 mM 5 mM
Pyridine-3, 5-dicarboxylic acid 75 91
Pyrazinamide 80 87
Cinchomeronic acid 69 87
Pyrazine-2-carboxylic acid 96 83
Methylnicotinate 80 82
Nicotinic acid N-oxide 64 82
Nicotinic acid 86 80
N'-Methylnicotinamide 93 77
6-Hydroxynicotinic acid 88 77
Nicotinamide 94 75
Trigonelline 66 75
Pyridoxamine 95 73
Isocinchomeronic acid 83 73
N*-Methylnicotinamide 86 35
Quinolinic acid 72 47
Pyridoxine 95 22
3-Aminopyridine 20 20
Isonicotinic acid hydrazide 37 10
Pyridoxal 5’-phosphate 24 g
Picolinic acid 28 8
Dipicolinic acid 24 2
Pyridoxal 28 0

b F ) YBOKRE, FRENR Fig 3-A L
Fig. 3-B iZR L7z W& OMERBIEFIZHNITH - 7
F /U CEEOHEICE, 3HESHRANIEE 5 25

I 2 RS S NTHIER AR S ot
HTEROMEZEZTWDE, Tz, €U I, K-

18
®
~
?
o 10
X
o
z 5
u
X
4 b
¢} 24 48 72

Time (hr)

Fig, 3. Effect of Pyridoxal and Quinolinic Acid on the Cell Growth of Human Leukemia Cell K-562,

562 HlR iz BT 53D & & L FBRC (Fig 1-A
S MCBIAIEE RR LA, ShiesL—PRlEL
COEBIZEBSDTIER WL EbLRL, Moty
& BIRERIC VT, BEDOLZATTARHT
HY, MICHIREOY Y 3 VIS L ARG,
SHOMHBETH b,
BDEokdiz, SEEVZ NA BRELER O i i
&, MEORE L aRR Y, BRI oMM L
#THLDIEAOPLT, EDEBLALDL DI
BHTHY, TOMEHAPEAREDLDH o7, KIET
H, IS ICHIBRITE & v ) BLEA S O & NIA L&Y
DR L, Millabetiizn s voe o HagEHc
DTHERE Lo oo MlBMIRO MRS, Mt
OFGEERTIHES DY, BHHHEORWEEBDIC
SVTESMEBRICOWT, 72, WRBEOEVWLS
WizowTid, N 7Y F—=<0E )/ & ua—F ik
HEUAOHRRRETHB L & 78y TEREORRIC
2V, SRR LTV FETH 5,

BEE AT LR R e R T S 5 2
BELHE (BK) S BeeBigeimiC ol %0 £/, B
FEDO—HIE, AR (F502660089) T
FolboThy, HHREMCHEERT 2,

B oA X om

1) ELvemEM, C. A., MaDpDEN, R. J., STRONG, F. M.
and WOOLLEY, D, M. Relation of nicotinic acid and
nicotinic acid amide to canine black tongue, j. Am.
Chem. Soc., 5% 1767-1768 (1937).

Cell No.x 107%/m1

I 1 ]
o 24 48 72
Time (hr}

A: pyridoxal, B:

quinolinic acid. Concentrations of each compound: (1) none, (2) 1 mM, (3) 5 mM.
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