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~b l .  Bak t .  UyL J . , I .  Abt .  Ori g. A 2 4 0 , 2 2 1 — 2 3 4  ( 1978)

Use of reversed pass ive  hernayg lu t i n a t i o n  in the

de tec t ion  of Clost r id ium bo tul i num Type A,

- . 
B and E tox in

by

Bernd Sonrienschein

Institute of Microbiology and Animal Epidemics of the Hannover

School of Veterinary Medicine (Director: Prof. Dr. W. Bisping)

Received: Oct. 10, 1977

W i t h  3 i l lus t ra t ions

Summary :

With the reversed passive hemagglutination technique it is

possible to detect minimal amounts of botulinum type A , B and

E toxins (s. Tab. 3) . The antisera used were prepared by foot-

pad in j e c tion of rabbi ts with pur if ied toxo ids in Freund ’s

complete adjuvant (s. Tab. 1) . Antitoxin globulin were prepared

from rabbit antisera with (NH 4
)
2S04 to 50~~. Formalinized and

tanned human erythrozytes were sensitized with these specific

antitoxin globulins.

Only sl ight l y cross reactions were encountered between the

type A , B and E ant ig lobul in sensit ized cells and cu l tu re

filtrates of C. butyricum , C. sporogenes (type A and B anti-

g lobul in onl y) and C. perfringens type C (s. Tab. 4).
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Pas~;ive hemaqq lutinatiOfl ( P L I A )  fo r  in v i t ro  de tec t ion  of

Clostridium botulinum was ... by Ry c aj  (l~~5 6) ,  Sinitsyri (1960),

Yafaev and Chepelev (1961) , Bula tova  ( 1 9 6 4)  , Johnson et a l .

( 1 9 6 6) ,  A~~ar c n o k  ( 1 I ) 7 0 )  , Ij emura and Saka —

(N O T E : NEX -r TWO PAGES MIS SING)
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7. P r  a t  ion of t o xo id s

A f t e r  a r epea ted  t es t i nq  of the type  ~;p e c i f i cit y  of the

pun  f led  t o x i n s  in mouse p ro t ec t i ve  e xu er i n i en t s , ti -icy were

i nj ~’~ 1V J L O L I  by a d d i t i o n  of 0.6~ formalin. ‘l’he tolerance of

t~~~ I ( ’ tox o :;~~‘,xs tested by intraperitoneal applica tion of

0.5 ml to 2 mice per week.

8. Pr ar ~~t ion of t y j ~~-sp ec .if i c  sera

The toxoids were used by both as MPO
4
—adsorbate vaccin-.~s

and mixed with the  same q i an t i t y  of comp lete Freund ’ s ad juvan L

(Di fco Labora tor ies , Detroit) . The immunization procedures

were ca r r i ed  out w i t h  toxoids type A , B and E on 4 r abb i t s  each.  •

8.1. I m m u n i z a t i o n  w i t h  A 1PO 4 adsorbate  vaccine .

8.1.1. Two subcutaneous injections of 1.0 , 1.5 or 2.0

ml toxoid at  i n t e r v a l s  of 14 days .  A f t e r  a 4 and 8 week pause ,

2 subcutaneous app lications per week over a period of 4 weeks

w i t h  t he  same quantities of toxoid (1.0 , 1.5 or 2.0 ml) .

8.1.2. Seven subcutaneous injections of 1.0 ml toxoid

ever y 2n d day - 4 week pause - 14 subcutaneous injections of

1.0 ml every second dz”y.

Blood was drawn 14 days after the last application.

8.2. Immunization using complete Freund’s adjuvant.

8 . 2 . 1 .  F i r s t  i n j ec t ion: 0. 1 ml t oxo id / ad juvan t  in to  the

central foot pad of the two rear legs , 0 . 5  ml on the ri gh t  and

left in the musculature of the upper arms , 0 .1 ml subcutaneously

in 8 dorsal sites. Second injection after 2 or 4 weeks:
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0 .u  ml  t o x o i d/ adj u v a nt  n i~j l it  and l e f t  in  the m u s c u lat u r e  of the

u~~~er  arms , 0 .1  ml subcu taneous ly  in 8 dorsal  si tes . T h i r d

i n j e c t i o n  14 days  a f t e r  the second i n je c t i o n :  as fo r  the  ~~ L L ’ O t- i J

i n je ct i o : . Blood was d r awn  14 day s a f t e r  the t h i r d  i n j e c t i o n

and also  d i r e c t ly  before  each app l ica t ion.

8.2.2. First injection : as described in 8.2.1. Second

injection after 2 or 4 weeks: as described in 8.2.1. Third

injection 14 days after the second injection: 2 ml toxin

di lu ted  to 10 LD 50-doscs i n t r a v e n o u s ly .  Blood was drawn

as described in 8.2.1.

8.2.3. First injection: as described in 8.2.1. Second

i n j e c t i o n  a f t e r  2 or 4 weeks: as described in 8.2.2. (3rd

inject ion). Third inject ion 14 days a f t e r  the second i n j e c t i o n:

As described in 8.2.2. Blood was drawn as described under

8 .2. 1 .

9. Fractionation of type-specific sera

Fract ionat ion of the t y p e — s p e c i f i c  sera took p lace at 50%

aminonium sulfate saturat ion (Coons and Kap lan , 1950; Coons , 1958)

10. Determination of anti toxin content

Determination of the antitoxin content took place as

described by Sonnenschcin (1973)

11. Immune electrophoresis

Immune clectrophoresis took place with a Boskamp Micro-

phoresis apparatus (Boskamp Co., Hersel) for 90 and 180 m m .

- 5 - - -  5---- -~~~~~~~
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I h e  ~ Iu t  t t ’t u.;~’ d \s’~i5  a vt ’r ~)n.I  1 b u t  b r  (;;t ock ; ;o iut  i on:  40. 14 1]

ba:~~- 1 t i 1 — N . I , n .  4~ .
~ 

N a — a c e t a t e  ( f r e e  of 11. 5) 0) b r  ~000 n-il d i ; ; t :  t i l e d

w at er , p U ~ . 2)  . in add t i on , a 1 ~ a- i t  i o ; o  ;;o 1 Ut i on  ( ~l~j a ro : ;e  of

flux  l :;iti:~l p u t  i tv , I’ rya  Co. , i l e i d o  l h l ’ rq  ) Pr~ p~irod W t  th  t he  u I S O V I ’

b u t t  or w a ;  used and t he  s i t  des w er e  st u t n o d  w i t h  am ida  b la c k

12 . A~j  ir j o I ‘ roe  i t t  a t o  :u

q t  1 pro c ip i t a t  1 on t ook p I ac t ’ ucco  r i  i nq to the s 1. ide

m i c N I t ( ’c : l n lL 3 uc of Wai l s w or t  il  and Cr ow i e  , mcd i t ied a c c or d in i  to

Un t e r~ia nn ( Sonncn sche  I n , 1 ~‘1 I

I I. O~;:~o l u r i  tv  m c . t s ur c m o n t  1

~he es:no l a r  i tv  of P1~~ , p lu ’sHi .ut e  b u f f er e d  N aC1 so lu t  ion

2 , p t t  b . 4 and plC 4. 8 a nd of  p l io: ;H ; t to bu I for  so! u t  Ions

12 
m d  i i  (~~~ t . t  i and  Ros i n , 1 o ) )  was d et e r m i n e d  by o st a b i l  sRi nq

tb’ I owe r i n~ of the I reo.: i nq point ~‘i Ui a h a  if m i  c ro— o smuuome Ler

( K n a u e r  t I . , h e r  I i n)

14.  l: t h r o L t e s  used

I n  ~ud1i i t ion  t o  p eV~~oUs ly b ruiT m i  ~ed ; ;Iuo ep er y t h ro c yt e s

( D i  cc i~ u i se r m t  or m e s  , D e t r o i t  , B e st  — n o .  31 .i~ —t -t ~- t —  .3) , R h — p o s t  t i ve

The me u s u r e m n e n t : ;  were made by Pr . hledr  i cli a t  t h e  C e n t ra l
I ii: ; t it u t  o t o r  A n im a  I Breedi nq , L i a n u oV e r

2 I ’hosp l:. u t  e buffer solution I, ph i 7 . 2 :  N aC 1 4 . 8 0  ti
N a L L P O 4 

. 2 ii ~0 7. 60 ~i

~~~2 10 4 
— 1.45 t.i

P h i o s j ~b Jt ~ b u f f e r  so lu t i on  I I , phi t.4: NaC 1 4.501) q
N a  ~h iP0  2 L i 0 4 .  2~1’~ q
KL ( ’~1’0 4 6.  ~ 15 ~
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human ery t h r o cyt c s  of blood iroup  0 were used.  Blood was

dra~~ under  s t e r i l e  condi t ions in qu a n t i t i e s  of 100 ml by

means of blood t r ans f usion i n s t r u m e n t s .  To prevent  blood

coagula t ion , e i t h e r  Na  c i t r a t e  or hepar i :- m was used .  Be fo re

f u r t her  p rocessing , the ery thr o cyt e s were washed  once w i t h

phosphate  b u f f e r solut ion I .

13. F o r m a l i n  fi~~a t ion of eryt h r o cv te s

Formalin  treatmen t of human eryt h r o c ty e s  took place

in accordance w i t h  the spec i f i ca t ions  of I n g r ah a m  (1958)

A 50’~ e r y thr o ct ve  suspension was mixed w i t h  4 volumes formal-

deh yde so lu t i on  ( 3 7 ~ fo rmaldehyde  dissolved in 3 p a r t s  PBS )

and nex t  stored for  10 day s at 4 ° C and shaken da i l y .  A f t e r

washin g 5 time s in phosphate  b u f f e r  so lu t ion  I , the e ry th rocy te s

were suspended in 0 .038 M Nal-1S0 3 to n e u t r a l i z e  f ree  aldehydes

and stored for  18 hours at  4 ° C  (Silverman n et a l.,  1968)

followed by 18 hours of dialysis against tap water. After

another  c e n t r i f u g a t i o n  the erythrocytes were stored , with

addi t ion of mer th io la te  (0 . 0 1~~) , as a 10~ suspension in

0. 15 M NaC 1 so lut ion at 4 ° C .

16. Tanni n t r ea tmen t

From the store of f i xed  e ry throcytes  the r eq u i r e d  q u a n t i t y

was removed , washed once in 0.15 M NaC1 solution and resuspended

as a 2.5% suspension with 0.15 M NaC1 solution . A pure ,

powdered tannin (Merck Co. , Darrnstadt , no. 773) was mixed with

PBS , phosphate buffered NaC 1 (pH 7.2, 6.4, 4 . 8 ) , 0.15 M NaCl and 

H
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e b u t  or  s o l Ut .  ion S I . l :h l  I I , up to a t imia  1 c o n c e n t rat i o n

o t  1: 2~’ , 000 a nd I :  40 , 000 .  The same v e i a m t s of  e r v t h r o c v t c

susnoss  ton and t a n n i n  solu t  ion i 1: 20 , 000 or 1: 40 , 000 ) wor e  incu-

b a t e d  I c r 10 , 15 , 30 and 4 5 m m .  w i t h  i cn t l e  s l i a ki n ~ i t  37~~C ,

• and for 15 and 30 mi n .  a t  5~’ “ C , in  t h e  w i  t e  r ba t h .  N ex t  the

e rv t h r o c v t c s  were  cent r ~ t u q o d , w a s h ed t w i  co i n the appropi -iate

b u f f e r  cr 0 . 15 M N a C I  s o l u t i on  and taken  up in  0. 15 M N aC1

I so lu t ion  15 0 . 5~ s usp e ns ion .

17. S~~n s i ti s a t io n

The q loL ’ u t i n  f ra ct i on s  used fo r  sens i t i  sat ion of  the

t a nn  i n — t r e a t  ~d er v t h r c c t v i ’s mus t  be i na c t i v a t e d  be fo re  use

at 5t~ °C fo r  30 m u  n .  in t h e  water  b a t h .  In  order to a c h u i  eve

o u t  inna l  lo ad i ng  of the er v t ~h rocvte s  , the ci io b u l in  q u a n t i ty

uis ’d mu s t  be t es t ed  in  p r e l i m i nar y  e x p e r i m e n t s  by app ropr i a t e

d i l u t ion s  ioa Inst known qu a n t i  t ics of t o x i n .  The procedure

t h e  s l :y t ’ as in  t h e  ma in  e x p e r i m e n t  , in wh ich  only one

cor t i  in  , o n t  i m t  1 g l o b u l i n  c o n c e n t rat i o n  i used .  The q l o b uL i n

d i lu t i o n : ;  arc m ’r e n a r e d  w i t h  the b u f f e r  so lu t i ons  desc r ibed

undo  r I t  . and w i t h  0 . is M N aC I s o l u t i o n .  The same q uan t i ty  of

se rum d i l u t i o n  and a 4 — t o l d  q u a n t i ty  of the b u f fe r  s o l u t i o n s

or 0 . 1 5  M NaC1 s o l u t i o n  is added to t he  t a n n i n— t r e a t e d er y t h r o—

cvt es  and they  are incuba ted in flask s for 15 , 30 and 45  m m .

w i t h  qenLlc  s h a k i n g  in the wat e r  bath at 30 C .  After centrifu—

~i a t i o n  and t w o  w a s h i ng s in the appropr iat e  b u f f e r  so lu t ions  or

0.15 ~! N aC 1 solut i on , with addition of 0.5 or 1~ i nac t i va t ed

r ab b i t  serum , t he  ery t hr o c yt e s  are taken  up in t he  w a s h i n g

l i q u i d  as a 1% suspension.

L 
_
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~‘IC :\ .~~0:; car :  i e~h o u t  w : t h t b . m m  c :o~ I it or ; t  0 0 0 t i ur o  (Cooke

Co .  , ‘t~ cx.mu~h m i t , I’C.’t ) on m i e m o t  i t e m  p i t t  e ::  ( t 1 — t o t  m , C i t

Co .  , Nhr I in-;ou) . The  nrth ,m r st t j o t ;  01 t he t o x i n  d i  l ut  ion ser  10:;

l ice w i La St f a ct  or o t 
— 
~ i n 53u .trit. i t i t : :  o t 0. 0. niT 55 i n~

o 1’;; Ic r or 0 . ~‘ :;m N - IL ’ I ci Ut t on re I er r ed  I t ’ um or it  . , w i  L

0 01) 0 0 . em I ~
. in to t 1 \ tIed 1 1~ ’P i t  501 5111 a C i  1 Ut 1 011

med m am .  To a c ;  ~i i i u t  i cu I .i~~c t ho mule V t ’ 1 UPt ’ 01 1 ic S U :

lo l l  O~ semi:; :t : .:c C er v t  :r ~’cv Ic:; W I : ;  .i~1 ieC . .-\t t or  2 lu l l : ; . m i x ;  :si

on a p i x e t t K ~~~~t t t ’1 P , i l~~ l ~~~~ . , hi~l~ iqS etI I , t he  p i t t  0:; Wor e  ;; t O r o~1 5rL

30 ’ C . In etc o X P t ’ r : Pt ’ mit mii i xt tires w I t h t a n t i  i m i — t r e a t  o C , no: ;—

:;en:: i t  i e d  c r v t  :uro ’\’tos — wi t u l  or w i t  b ou t  t o x i n  — and w i t h

son s  m I i sod t ’ r v t  l ir e c  t ‘o : ; w i t  R ou t  a 5i1t i’ v ot t ox ;  it  we re  a iso

r c5m r r i cC i t  c su b 0:; cot ; I ro 1:;

Eva 1 sat ion t ook  p i ie t ’ o t t  or 1 and 3 h o u r s .  Atiti lut in it i en

W I : ;  dos i gn a t  ed a:; + quo ;;  t i t ’I1511 ’ l o )  , + 1- and  + f , a n c o at  ; ye

.15 — . A l  I cx:’or  i r i o u t  i i  p t t ’c e t h t i t c s  wore corz mod cu t  .1 t e l  .11 0:

S t 111105

Re::;i I t S

I. i’ r~’m ertio :; ci C .  i ’o tu l  ;nu:u  t o x i n s  an~I t o x i n  t t ltrate ;;

l’l:c text c i t  v of  C. b ot u l  i nuni  toxin II itma te ;; in t a o

110115’ le t h i  I i t V  I t ’:; t was b e t w e e n  10~ and 10 lu 1 nil lox iti

By pun  I t c a t . i o n  of  t o x i n ; ;  typo A , U 5tud E , an j l i c l - e,i :;e i n

Lox ci tv co;t 1.1 be t o i l  i eyed 1w 1. to 2 ower: ;  0 t t en. Upon

ab s o rp t  i O n  01 t h e  p U t i  fLed toxins u ;  thi shee p er; t i i r o c  t e s  at

ph I 0 .0 t h e r e  w i ; ;  a lo:;:; of toxic itv , so that the l e t h a l i t y

O f  t O t ’ p u r i f i e d  I ox ins  f o r  mice  after . t h :u o r p t  ion was within

h. -~~~~~~~~~~~~



- - -j 

-

_ _ _ _ _

— 9 —

t o e  r an~~c of t h e  t o x i n  f i l t r a t e s .

A b sc r nt io n  of the hemagg l u t i n i n  components could be

de te c te d f r o m  t h e  loss of a l ine  of p r ec ip i t a t i on  in the agar

gel preci p i t a t i o n  r eac t ion .

The n i t rogen  content  of the p u r i f i e d  toxins  was 0 . 0 5 -

0 . 0 7  mg N / m i .

2 .  P rop er t i e s  of t y p e — s p e c i f i c  micra

Immun iza t i on  of r abb i t s  w i t h  hi g h ly  purified toxoids

proved to be very d i f f i c u l t, s ince wi th  the me thods of immun i-

z a t i o n  used there were marked va r i a t ions in the t i te r  leve l

within a group of 4 rabbi ts .  In some cases no an t i tox in  t i te rs
0

cou ld be de tected in 1 or 2 an imals , although at the same

time the sera of the two other rabbits of the same group

revealed hi gh t i ters. This c i rcumstance renders comparabil i ty

of the var ious  processes of immuniza t ion  considerably more

d i f f i c u l t .

2 .1 .  I m m u n i z a t i o n  with A1PO 4 -adsorbed toxoids.

With these toxoids only 1-10 lU/mi serum antitoxin titers

could be achieved.

2.2. Immunization using complete Freund’s adjuvant.

The hi ghest an t i tox in  titers of each immuniza tion  method

are compiled in Table 1.
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Table 1. : k i : < imu ; r :  antiY,::ifl t i t e r s  upon jmpuaization
of r a u bi t s  u s iu ~ con~ip i~~t ’  l r s un s ’ s a d j u v a n t

T~~~e ~1ethod T i t e r  2 n d  anti~~~n injecti on

IU 1/m~

A 8.2.l.~ 316.23 22

316 .23  4
8 . 2 .2 .  10 2

212.8 4
8 . 2 . 3 .  10 2

177 .83  4

B 8 .2 .1 .  31 .62  2
316 .23  4

8 . 2 . 2 .  100 2
100 4

8 . 2 . 3 .  6 7 . 6 1  2
316 .23  4

E 8.2.1. 3162.3 2
3162.3 4

8.2.2. 3162.3 2
3162 .3  4

8 . 2 . 3 .  63 2 . 4 6  2
3162.3  4

11U = I n t e r n a t i o n a l  a n t i t o x i n  uni t s

2Given in weeks after the first toxoid injection

3The numbers g ive the chapter in which the corresponding
method of immunization is described.

The sera with the hi ghest antitoxin titers of each type

were pooled and fractionated. The antitoxin content of the

globulin fractions for Type A was: 316.23 lU/mi, for Type B:

316.23 lU/mi and for Type E: 3162.3 IU/ml .
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The protein content of these fractions for Type A was

19.77 mg/ml ; for Type B, 25. 65 mg/mi ; and for Type E , 32.68

mg/mi.

The immune electrop herograms shown in Fi g. 1-3 indicate

that the globulin fractions consist exclusively of various

s u b f r a c t i o n s  that  cart be classif ied with the globulin comp lex.

II 
- . i : ~~~~~~~~~~~~~~~~~ 

-
~~~~~~~~~~~~~

-

~~~~~~~~~~~~ ~~r %

/~~~~~~ Q
U

Fig. 1 Immune electropherogram of Type A globulin
f r ac t i on  against  goat an t i—rabb i t  f u l l  serum .
Time of travel: 180 m m .

I
C 

-

- - . C)

Fig. 2 Immune electropherogr am of Type B g lobu lin
fraction against goat anti-rabbit full serum .
Time of travel: 180 m m .
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of 1 0 — 4 5  nu n .  a t  17~~C had no effect on PIIA , wh i l e on the ot l i e u

hand , t ann i n treatment at 5(t ‘C proved t o  be u n s u i t a b l e  ‘;i tice

cry throcy to;; I n e a t  t ’d in this manner showed spontaneous a & ; t i  1 u—

tinati on oven b et  m.n-t ’ sons it i oat ion . In  the  m a i n  expe r im t m t ’n t u

there fore , t a n n i n  treatment was t’mrri ed out for 10 m i iim - i . at

37°c .  W i t h  Type A and Type U a n t i t o x i n s, w i t h  t h e  sonic

s e ns i t i v i t y  of de tect ion  (see Table 2 )  , the P 1IA react ions  u s i ng

a tannin concentration of 1 : 4 0 , 000  could be more clearl y

evaluated , while  for exper iments  w i t h  Type E antitoxin , a

tannin concentration of 1:20 ,000 was more suitable (see Table I).

Table 2 .  Resul ts  of P IIA with various globulin and tannin
concentratio ns .

Globulin
cor icen— Titer t
trat ion
(Anti-
toxin A ,
B , E)
mg pro— Toxin A Toxin B Toxin E
tein/mi 1 :20 , 000 2 1 : 4 0 , 000 1 : 2 0 , 0 0 0  1 : 4 0 , 00 0 1 :2 0 , 000 1 :4 C1 , 0 0()

0 . 0 1 2 5  —
, — — —

0.025 — — — 0  —~~
0 . 0 5  —9 ~ 9 _ t )

0.1 + + 4- -

0.1 + + + + -

1 . 0  — 7
-7 —

4 . 0  -8
8 . 0  + +

~ Di lu ted  in steps . The exponent 01 the degree  ot  d i l ut i o n  •it

base 2 is g iven. The toxins were p r ed i lu t e d  1 : 1 0 .
2 Tannin concentration s used.

‘ All reactions neqative.

~ Spont aneous a gg lu t ina t iOn s .

5-—
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in general. However, with this method of purification we must

anticipate a very low stability of the purified toxins.

In toxin production with liver bouillon (Franke 1974),

uns pecif ic prote in components may find their way into the

purified toxins from the medium as a result of the precipita -

tion reaction during purification. This is indicated by the

high nitrogen content of these purified toxins (0.12-0.55 mg

N/mi) compared to those used here (0.05-0.07 mg N/mi) .

The low numbe r of injection s of small toxoid or toxin

quantities describe d here in the immunization of rabbits

also increases the specificity of the antitoxins obtained.

For immunization , both the antigen preparation with complete

Freund ’ s adjuvant and the app lication of small toxoid quantities

to the foot pads of the rabbit (at the first app lication) have

proved satisfactory. Four rabbits per group was not sufficient A

to interpret the titers .

Osmolarity measurements with the buffers used in PHA and

in the preparation of the di fferent reaction partners showed

that buffers with art osmolari ty of less than 270 mosm/1000 g

water and more than 295 mosrn/l000 g water gave rise to spon-

taneous agg iutinations.

The range of 270-295 mosni/1000 g water roug hly corresponds

to the osmolarity of human serum (281-297 mosm/l000 g water ).

Althoug h , for ins tance , Rycaj (1956),Sinitsyn (1960) , Yafaev

and Chepelev (1961) , Sakaguchi et al. (1971) and Evancho et

al. (1973) used sheep erythrocytes in PHA for the detection of

~1

~~ ~~~~~~~~~~~~~~~ _ _~~~~~~~~~~
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C .  b o t u l i n um  t o x i n , in  the  pr e ; ;e l )t  i n V e s t  1 ~~~~~ ~ t ) l l S  ; :p o r t t . i t i o o i i s

t l qq  hut m t  jolt;; took p lace i n  al 1 exp er  ;;; ‘ ;i t .1 1 r i t m i s  w i  thi t o rn ia  l i i i —

1 ~oJ sh eep  en s I ; 1 1 t ) c \  t 05 . ‘Ph i iu.iv be a t t n  ‘ ; i t  a t  ho t o  t he

absoi ption of t t ie  p u r i f i e d  text ii w i t  hi s n o ~ ’ o I v t  h roc \~- t o ; ;  . ~ i f lCt2

t i l t’  ap p ear an c e  of hemuuo l \’:: I : ;  d t m n i n q  a b s o r pt  i o n  c o u l d  o n ly  be

r o u qh lv  e s t i mat e d , i t  I : ;  no t  imp os ; ; i  I s l e  t h a t  t h e  r ab b i t  ; w e r e

also immuni 0 0 t h  W I  Ut c o mp o n e nt s  of  thie ; ;e  cry  t l l roc \ ’  tes

In e s t ab l i :;h i  ntj the opt 1 nia l t 110bu 1 in con c e n t r a t i o n  f o r

;;efls I t i  o a t  ion of the cry  t h r o c yt e s  i t  is ap par e n t  that couip .i rod

to Type A and B g Lobulins , in Type E q io b ul i n  a 40 to 1 6 0 — f o l d

( lu a nt i  t of g l obu l i n s  is requ i red , even tI-mouqit this qi obul  lut

f r a c t i o n  has a 10 t ime s h iqh e r a n t i t o x i n  c o n ten t .  Upon repeated

s e n s i t i zat i o n  w i t h  t h e  sj nuc qlobultn fraction the optima l

qi ob u l in  c o n c e n t r a t i o n  for  Type s A , B and E v a r ied  by a niaxi—

- ‘ ‘ —1 -mum 01 2 d i l u tio n  s tctqes ( factor of 2 ) . These di v c r qen co s  ar e

w i t h i n  t h e  r ange  of “ pipet te  e r r o r ” .

The i n a c t i v a t e d  r abb i t  se rum ( 1~~) added to the b u f f e r  used

af t e r s en sit i  oat ion of the erythtrocytes prevents the appearance

of spon taneous  aqg lu t i nat i on s in PII A whe n us int )  opt ima l q l c m b u i i n

con con trot ions.

The sen ; ;i t i v i ty  of de tec t ion  of P h I \  in the exper i mt tcu t t ;;

d e s c r i b e d, i ll  a. jr een ~~nt  w i t h  o the r  a u t h o rs  ( Ev oui ch o  et al . lt) 7 3 ,

Franke 1’~74 , am id o t her s)  , is w i t h i n  the c a p ac i t y  1 int l t of th i  i s

reaction . The r e su l t s  are e s t i m a t ed  very  c a u t i ou s ly , si n c e  +

reactions were no longer considered in determining t h e  lower
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lint i t of  Ce tect  ion  0 P P A.  On i  i n  t h e  case of the p u r i f i e d

Type A t o x i n  ( L D r 0  3. 2x  l0~~, i : i L )  i s  th e  mouse l eth a li t ’ . ’ t e s t

SLiS ’- ’ r i on  to P I t A , while in t i e  case of t o x i n s  Type B and E

lower t o x i n  q uan t i t i es  ~‘afl be d et e c ted  wi th P II A than w i t h  the

an i ma l expe l ’  Lin e n t .  Time i nc r ea ; ;e  i n  the se n s i t i v i t y  of de tec t ion

of PUA by 2 ti ter stage;; described by Evanc ht o  et a l .  ( 1 9 7 3)

by us i ng chromi um c h l o r i d e  in sen si t i zat i o n  could not so f a r

be te s ted in our own e x per i m e n t s .

A l l  r eac t ions w i t h  P I LA cou ld  be e s t ima ted  w i t h  adequate

c er ta i n t  within 1 h o u r .  Titus the serologic detect ion of toxin

is super ior  to t h e  an ima l exper iment  w i t h  regard to the dura t ion

of de tec t ion .

In t e s t i n g  the sp e c i f i c i ty  of PIIA there were no cross

i-eoct ions  w i t h  toxin f i l t r a t es  of tox in  Types A—E . So f a r ,

t h i s  has  only  been descr i bed by Evancho et al .  ( 1973)  in er y t h r o —

cvtes s e ut s i t i zed  w i t h  T po A an t i t o x i n .  Sli g ht cross react ions

(up to the t h i rd  t i ter  st a ge ) appeared between the er y t hr oc yt e s

sens i t ioc t i  w i t h  Type A , 13 and E a n t i t o x i n  and cu l ture  f i l t r a t e s

front  C. b u t y r i cum , C. sporogenes (on l y w i th Type A and E anti-

toxin) and C. pe rfr inqe n s Type C. The specific mixtures

simultaneousl y revealed titer s of ~~. 1:640. The cross reaction

of Type A and B antitoxin with culture filtrate s of C. sporo—

genes described by t3ulatova (1964) can thus be confirmed for

Type A antitoxin , while ti-to cross reaction described by the same

author with culture filtrate s of C. putrifi curn could not be

observed. A cross reaction with C. perfringen s Type C - culture

filtrate s was also described by Franke (1974).
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The f in~u L asse~~stU ~~n I o f  t h e  of oct  iveness  ci t u e  ui~ t hod

de ;;c rj bed  fo r  the d e tec t  ion of C. h o t u l  m ulti toxin;; A , B and

E can on Iv be mutade after use on t o x i n— c o n t a i n i ng  food;; or

fodder;;. Due to the sonic t imes  h ig h p r o t e i n  c o n t e n t  ct such

samples , there is a possibi Ii t y  of un ;;peci f i c  po;; I tive react Lon;;

of P1IA .
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