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~c~rui I.;Mc~ro’~ oIl ) . ;Pr~CT i

(Comparat ive Aasessment of Various Nutrient Me— : 5  .~~

dia to Obtain Active Type F Rot.ulin ) 
~~. .~~ L I’ .~

~y V . P. Tsarapkin ,

ti fa Inat i tute  of Vaccines and Sera I . L
(Receivod by the editors 12 Jan . 1~~7O)

Type F Cl . hotulinum was diicovered only co;~paratively recently (Jensen

and Hahn ernan , 1959 :  Moller and ~3cheihel , 1960 ) ~ O t..’i~’.t research on the pr~ para—

tion of a botulinic anatcsxin of this type has not been extensive .

“esea rehers havI~ used various different nutrient media to prepare a Type

F t oxin . r-~ikhay iova in 1”S obtained t oxins containing 3,nOO—4, 000 Dm1/rn]. by cmi-.

tur ing strain No . 470 for 3 days at 28°C on Cluzmnn ’s medi um and ai~io on a casein—

hydrolysate medium (longer culturing of 4—5 days produced a drop in t oxin activity

to 100 Dim/mi). (~ the Martin ruediuxn , m&ximum t oxin formation was reached on the

7th day (up to 100 Dim/mi); on liver bouillon, t oxicity rose steadily unt il reach-

ing 700 Dim/rn]. by the 7th day . Mikhaylova and Goidshmid (1 p66 ) in grow ing a Type

F culture on liver bouillon in flasks with cotton and sausage meat , realized t od—

cities of 2 ,000—1 0,000 Dim/mi after 7 days of culturing and filtration. Putalova and

colleagues (19 9) studied 3 strains of Type F Cl. botulintEn ( Craig, Rklund , No. 470),

found that No. 470 showed the greateat toxi~enicity. (~i the 5—~th days of cultur—

in~ on a casein — funr,un medium, its biological activity reached 20,000—40,000 Dm1/mi ;

on a casein .-acid medium, 60,000—80,000; and on a fish bone meal hydrolysat e , 80,000—

100,000 (all tests on white mice).
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;~ •ul’~ , ai;nod at . ‘~1ectirtg a nut, r iont nediurn for preparation

of e ~~ i~’ an d ~‘ur ifi . d bc’tuliu c Ty~’t’ ‘‘ ;~~t ri’: ln:I , W roJ i)a~~’d on cult u r e s  ot’ :;t rain

::~ . 4 ’CI , l~~~ 
1i~:~~an •~i him , Liv r i o u i L ~~ dirt  i th  a I;: ~~ of ~rha l ‘ rn~ a i~

:mtt C t : ~ ,~ fl ‘ l r o i ’ ; i t t . o : ;  Part in t, ’,~i~I’ t~~t~~~ 1U~ I f  ~t .h ~~~ .~O l~ \t ra’~t, and ~ia l.t ,o: ;e , and

o::’.L’ ot ho r t’or~a~ o:’ tho ~-lartin medi t~~i. Cu t t , l lr in , ’ wa~ ‘arr II -lI Lt , in ~ua.rt~ rz ; ,

w i t h  ~ ~ of c , t t o n  at ~~~~~~~~ Tho ~ioo . t  ~
‘,‘ . t r i ]  I . . . t  - ‘:: ~~~~~ :t i~~~ of

7.7— °.2 , ar .d nt, 1inod 1~X )_ 1 !5 ’I ::~~ of ;U ;:~~flO m t  r o~~n . ~~~~~~~~~~~~~~~ w i t h t h e ’  !4th l w ,

i~vt ‘aot ; ~~~‘:‘o :;t, r ~ I’1•~ r ’ ::~ov ’d  .‘r ’ri t ,h- ~ ~u L I - t  - ‘ r :; , amid !~hi ‘ n t  t. d ’~. - r : : I ‘~ 
•
~~ Yl

;:h i t. 1’ ~:i L’ 0 . —

0 ~‘ ;t. ant. 1 t .O ’~ t f l—1”d~~l 1!l I~ (‘‘. ~“ iC t . “~~~:i O~ ‘:
‘- • r~~’ • h fl; ~‘

:-~ ‘,i i :i e o~ a i n i ~ ~~trt  tn ’:; ~ep t.on. ( .
~ . 

— i ..  t. ) .  j ; i  i ’:or .rm I : h . I ~ — :s ;- o bouillon .

~ t. I ’ j~ —~ ‘in~t ing act. ivity reaeht Ii a I X1II1UT1 by ~ 
I~~, I ; ~~1 - •  of ou I ~ir  in , •  , :m” ;oimn t . —

t.~ ~~~~~~ 6 and 0.7— 1 .h it , ro:~poctive1~~. ~ L~~~H i t  ot h (~Stlt .Ui’t’ o i  cl:w ii .

‘~~ t L i l a  and on :trtin t.~ m~e ~“c’1ti~ri with i~~t iz ’ extract • i n every 0.1:10 reached

a t \  L~~11~~fl On t ‘ t . i i  day ~f culturing ; on cia:; I ca l  ..Ir t .in ’ S no.1m m with s;ni: ;a~ c

~~~~~~~~ but .‘; ~ t hoii~. chalk , on the 4th day . Tcr:ins obtained on a t: ;eth im~dium showed

low act ~vit .::__ ,~~O i)lrn . ”mnl and It  under 0.1 • i ’ .~i.’i a wima — :aaizo medium , act ivity

- . ,
1:i som e :t ’r i , :: r ached I • 10 , in ot.hers 0. 5  1 d on the  7th day , t.bi ;~ icing ex—

p lai ned , ap~~trent ly ,  by the instability o the nodium . In growing C ostr idiuni  on

on ~cdia with  ~artth’s peptone , lowering of an t itoxin—binding capacity was noted

on the 7 t h  day (Table 1) .

Refrigerator ’ stora~e (4— 6 °C) of the culture for a poriod of 3i) dayi did

not a lt ” r  i n;i1n~ capacit y or toxicity, which , act ually, even increased in some

C :&a 0z ~ (Table ;~). This increase was evidontly assoc’iated with iysis of the microbe

cells and wi th  increased advance of the toxin into the medium.
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~c” t:~ I” or”’ :tt .ion I- ’.’ ‘r~.-~e F Cl . botulinum with Culturing on Various ~edia

~e~ii1t of culturing for various pm r i~~is ( days )

4 5 6 7
0 _ _ _ _ _ _ _

• d Lt /mi Dm1/mi (nil .)  Lt . ’nl Dim ‘ml (ni l.)

Clauzman <1 0.55 ± 0. 15 <1 0.A5 ~ 0.08
Liver 10 1 .8 ± 0.45 1 ,2 ± 0.19 1 .8 ± 0.45 1.5 ± 0.24
. ha le—ni ize  10 c.1 0.57 ± 0.23 <~1 0.57 ± 0.23
Casein 6 <Ô .1 0.00021 ± <0.1 0.00014 *

0.00023 0.00014 [sIc)

~artin 18 2.0 ~ 0.42 0.96 * 0.13 2,4 ± 0.25 1.08 ± 0. 19
?.:art in + chalk 6 1.3 ± 0.54 1 .1 ± 0.33 1 .8 ± 1. 0 1 .2 * 0,33

no ~ausace
~-‘art in + s au s . (-‘ 3.0 ± 0  1 . 5*0  ‘~. 3 ± O.54 1 . 5± 0

no chalk
~art in + maize 16 2 .1 ± 0.47 1.3 ± 0.23 2.8 ± 0.62 1.6 * 0.26
extract alone

‘- ‘art  in type with 9 2 .8 ± 0.54 1.3 ± 0.28 3.5 ± 0.5” 1 .11 ± 0.32
n aj ze  extr . ~

-

chalk , no saus .

Part in type with 4 2 .0 ± 1 .8 0.8 ± 0 3.0 ± 1 .8 0.9 ± 0.57
maize extr. and
saus., no chalk

:art in type with 10 3.4 ± 0.41 1.4 ± 0.31 4.0 ± 0 1 .9 ± 0.51
maize extr. +
sausage + chalk

— 3 —
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T~’IP1L ] 1
(cont inued )

Toxin Yor :Lti ~ by Typo T ‘i . botulinum ‘:ith Culturing on Various ~ed ia

~esult of culturing for various i eriod s (da’.s)
(I,

yed ium 

-_
4 1 5 6  7

It ‘“ii Dm1/mi ( m u . )  Lt/m.l D1n/ml ( m u . )

Glauzrnan ~ 1.0± 0  1 .0± 0  1.0±0 1.1 5± 0 .31

~iver 10 2.4 ± 0.37 2,1 ± 0.37 2.6 ± 0.54 2.0 ± 0) 59
‘ ha lc— -~ai~ e 10 0,7 1 0.25 0.5’ ± 0.23 1.14 ± 0.63 0.42 ± 0.3

6 <2 .1 0.000o~3 ± < 0.1 0.00008 *
0.000065 0.000059

~~rtin 3.~’ ~ o~ T 1 .3 ± 0.33 3.0 ~~~~~~ T.3 rTj.y1
~artin -

~~ chalk 6 2.3 ± 0.54 1 .2 ± 0.33 2 ,0 ± 0.9 1.27 ± 0.41
no j ausa~ c

- :~rtLn + saus . 6 4,0 ± 0,9 1.5 ± 0 3.3 ± 0.54 1 .5 ± 0
no chalk

~-‘~Lr~ in + tm~ ize 16 3.2 ± 0.53 1 .8 ± 0.34 3.1 ± 0,47 1 .5 ± 0.32
ext ract alone

~art in type with 9 3~ 7 ± 0.67 1. 6 ± 0.48 3,4 ± 0.67 1 .6 ± 0.6
n~ i zc’ cxtr. ~

-

chalk , no saus.

~art, in type with 4 
~,5 

± 0.09 1.5 ± 0,~~9 3.0) ± 0 1 .5 ± 0.89
maize e~ctr. and
saus ., no chalk

?-artin type with 10 4.2 ± 0,33 2 ..’.’ ± 0.33 3.6 ~ 0.41 1 6  ± 0.31
“-aize extr. +
sausac~e ~: chalk

— 4 —



•\ct .-~ ty of T~~~’ ‘ ‘ ~b ot ;lia~ c mai n ~‘oilowing Culturing and Cold 5tora~e

canac t t.y and stren ‘th of toxin
::~ . of —___________ ______________

.tf tor 7 days at 37°C aft”r 30 days at 4—6°C 
-

I t  “‘.1 “ft~~’nl ( m u . )  ~t ’ml flL~/ml ( mni l.’i

io6 3 1 .5 • 10 6

7 1 .2 ‘ 106 2 ,5 1 .4 10~
0 .6 • io6 1 .0 1O ’~

11 4 0.8 ‘ lc t ° 4 0.8 10~
’

14 2 ~~~~ 2.5 0.8.’ io6 6
~! ± in 2 .6 ± 1 .1 ~.0 ‘ l0 t’~ ± 0.20 ‘10~ ~ ± 0.75 1 .1 10 ’ ’ ± 0.42

Th~’ ~-~c~;t tnt on;~ivo toxin for:iation , t .hen , was realized i~~r culturing strain

To. 4~’ cm n.?d~ a cc~; tainirg ~~artin ’rm .x~~t one . Toxin activity reached its maximum

on ~ “o ~th of culturing .

ona

1 . ~a~~nu~i ant ~tox1fl—~ 1miu1n ’ car-’acity and toxicity of a culture of

T -ne F’ ‘i . . .  ~ o t l i ] i n u m  ;u-’poared on the  nth day o[ growth in liver bouillon , on

?‘~rt th ’s mt ’d-i.um and on a ~art in type medium a ith maize ext ract (2.3 — 4.2 Lt.;

1 .7 10 6 
— 2.2 • io6 Dlm/m]~).

2. t~o strict proportionality between toxicity and antitoxin—binding

capacity was observed, but it. was established that ma~ximum ant it oxin—bindin g

capacity coincided in t ime with maximum toxicity.

3. Anti~. oxIn—hindin~ capacity and toxicity did not diminish during

30-day storage of the culture at 4—6°C,

4. Toxins with activity of 3.2—3.7 Lt could be obtained on Martin ’s

medium with ‘iaize extract and maltoce. This medium , being the least expensive ,

can be rocomlmlended for preparation of high].y active Type F preparations.

— 5 —a
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