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BIKE\ JouR\.-\I.
1'1 "Iiiiiiii"r\' I{"Do, L

Excess Supplementation of Certain Amino Acids to Medium d I
Inhibitory Effect on Toxin Production b Clostridium t t

Previously (196+) weiiricnyreported that the excess SLi I in t f
glutamate to mediunT (I percent final concentration) ITtarkedl s I d
production of C!DJ/itditi?n Ie/din, \\, tille it exerted a rather fav r I I ' fi
growth. Since we felt that, before approachin, ' the mechanisnL inv I , d, ,
necessary to kno\\, \\, betller or ITot 11Te inhibitory actioil is a s ecific f I '
particular amino acid, a comparative study was ITtadc of various amino a d
of their errccts o1T ICianus toxin foimaiion. Tllc I)rcseitt coinmun' I' d "I
the results of the study demonstrating that o1uiamic and aspartic acids, 11 ' '
amidcs and IListidiiie greatly inhibit the toxiil I)roductioii of a strain f C/. I
willIOUt affecting its growllt tiltfavoral)Iy.

A SUI)siraiit (Biken) of 111c ITarvard A 47 strait} of CIOr/!Id' I I I I -
P-11 in, dium dyne"Ib, d by Kul, .in at all (1960) w, ". us, d 11^rou 'h. uL Ihi* stud ,.
A1T overnight CLIlture of this orp'an isnt in liver-liver' I)rollt was first 'n I I d '
P-11 incdiuin and incul)ated at 35'0 for. Bitours. After incul, at' , 0.2 I I'
of 111e culture \-\, erc transfered litt0 20 In I portioiTs of P-11 medium ' I b
sapplcinented willl different amino acids at final conccilITations of I
On the 6tl} day of incubatioiT at 35'0, the cultures \\, erc cent. 'f u' d, 11 . d ,
11Te toxin contci\t of the ascptic intratcs thus o1itained \\, CTe dcteriTTin - d . I'
to a standard method. Tlic 10xiiT content was titus ex resscd as L ' 10 I
Japanese \-\, hite mice, SIocl< cld, weigl\ino an out 12 orams raisecl in closed I
Bacterial grownl \\, as measurecl as Ihc vial)Ie count o1t Zelssler blo d , I

The results arc showit in the accon\panyinu Ial)Ie. TITis tabl I , I
all the anTino acids tested, excelit lysine and aruinine I}acl ail inhil)it . , 11
to XIIT production I^, C/. Ie/rilli willl or \\, ithout an unfavorable erre t I " I
gro\\, tlL. TITe greatest innibitions of toxin productioit without 11nfavorable in-

flucnces o11 gr0\-\, 111 \VCrc onlaincd \\, jilt ,,'jutamic acid, as Jartic acicl .I I ,
asparagine ancl histidine. 'rhus, in media supplemented willt 11\ I
acids at final concentrations of I per ceilt, less thait 10-30 L + 110 jinl of toxin
was produced I, y 111Is organism while the to XIIT I>roductioi\ in 111 I' I d'
was ,!-00 L + 110 InTl. A very 10\\, liter of toXIIT was also o1 I, ' d ' d'
supplemeilICcl willt sennc. 111 11tis casc, I\owever, Iiacterial .'Townt \\, a 'd ' -
lily supprescd anc1 111is liresumably resulted in a I'eductioiT in tox' T ' d
11011. The tai)Ie also SIto\\, s that the amino acids tested (o11t ' 11 "
lie roughly clividerl Into 11}e followinp' three ,, To ups accordinry to 11T d u . f
their Inhibitioit of toxin prodtictioil : I) AnTino acids SIlowlil^ n ' I 'b' ' ;
arginine and lysine 2) Amino acids showino solnc inhil, ition o1y ' I, 11 . ,
prolinc, oxyproliiic, alai}111c, I)heitylalaninc, leiicinc, ISOlcuciiic, IT , )I I , ,
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Table. Effect of excess amino acid supplementation to medium* on toxin production
by Clostridium tet@ni

Amino acid supplemented

I%

L-arginine

L-lysine
L-serine

L-th reonine

L-proline

L-oxyproline
L-alanine

L-pheneylalanine
L. Ieucine

L-is o1eucine

L-tyrptophane
L-mathionine

L-valine

glycine

L-glutamic acid
L-aspartic acid
L-glutamine

L-asparagine
L-histidine

Toxin produced

L+1101ml

350

400

20

150

150

250

250

150

250

200

100-150

150

250

100.1 50

10

30

30

10

20

Maximal growth
Viable count

x 10"

* P. 11 medium described by Kubota at a1. (1960)
*,* Not counted. The trubidity was similar to that of the control.

methionine and vanne 3) Amino acids having a potent inhibitory activity ; g utamic
acid, aspartic acid, glutamine, asparagine and histidine. us t Tere may e
some relationship between the ionic state of these amino acids and their In I itory
action on toxin production. Histidine, an exceptional amino aci e origing to
the last group, may IJe converted to glutamic acid by this organism an t \us s ows
an inhibitory effect. However, further studies are ITecessary on this and a so on
the question of which amino acid plays the primary role in this toxin in I it on.
Research is now in progress and the results will be reported elsewhere.

- (control)

8.1

77

0.9

78

12.0

90

6.1

6.7

9.0

5.9

3.7

6.9

78

2.5

70

7.2
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specific Hocculating antibodies From letanal antitoxin. Presented at I e t yinposiu
Bacterial Toxin (Katayamazu)
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the toxin production orc!. lei""I. Baichi-Xiz"inikn","r" Kentyii, 1, 18. (in Japanese).
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