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gsdiuvm for the Disgnosis of Pood Poisoning Caused by Clostridium

Botulinum and Clostridium Perfringens

By: L.G.IVANOVA, T.I. SRRGEEVA, B.V, PLOSKIREY and N.N. SITEIKOVA

NP, GAMALRI'S Institute of Bpidemilogy and Kicrobiology (dirsctor:
0.V, BAROYAN), Academy of Medical Sciences, USSR

(Tranelated by: BRdward Lachowicz, Maryland, Medical-Legal Foundation,
Inoc,, 700 Fleet Streect, Baltimore, Maryland, 21202)

Magnificent achkisevements wars accomplishsd in our country in
the psriod foliowing the Great October Socialist Revolution, namely
in the improvemsnt of the food production technology and in the
advancement of the senitary operation of food snterprises, These
measures contributed tc & complete elimination of large-scale
outbreaks of food poisonings among the population and, particulariy,
these of bdotulimal poisonings.

it has besn assumed for a long time that, considering s group
of anaerobic microorganiems, caly Cl. botulinum ia active in the
etiology of food poisonings in aen, But, in recent years, reports
eppeaxred in ever incressing anumber in the literature adbout the
instancss of toxinfeotions caused by Cl. perfringens (2 to 5).

Extonsive inveastigations carried out in Englend, France and
in other countries proved that C., perfringens assumed a third
plsce ae & csusative sgont of food poisonings, succeeding Salmonells

and §taphylocoscl amicroorgeniens.
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Ors of the ryeasons of unsatisfectory baoteriological disgnoses
in ocases of alimentary toxinfectiona caused by anssrobes is'the faot
that ths stsniard-oculture medis, suitable for growing these micro-
organismps, are mot available in the laboratories st the right places.
The 2UR0ZZI aedium, used extensively for theszs purposes in tast

tubes, is unsuitadle for proper growth and for the production of

toxin 4T all types of causative agents of botulism and Cl. perfringens,

Furtheraore, the miorobiological praoctics during the preparation of
medis ie diversifisd in individual ladoratories and, frsquently,
lacks the observance of eessniial conditions and this, in turn,
leads to the instablility of the media; yet, it is izpossidle to
8rXrange a central supply point of liquid medis due to the transpor-
tation difficulities and the problems of storege, Thus, in order to
neet the demands of diegnostic laboratories, it is necessary to
have 4ry medis aveilabdbls that would be conveniently transported

and producsd acocording to a consclidated procsdure,

The objective of our ressxroh was %o produce, from technologioal
products, & 4ry serum, which would be simple in preparation and
useful for diagnosis of food poiscorings that are caused by Cl. botue-
iinum types A, B, C and B, aleo by C1l, perfringens typeas A, B, C,

D, % ard . ¥o prepared and tested 211 specimens of the msdia, ana=-
lysing them by thelir compoeition apd handling techniques, We made

e preliminary rating of each specimen following the inoculation of
Ci. perfringsne type &, strain No.28, on 10 ml of medium under
vaseline 0il, with a zubseguent arrangemsent of the lecithovitsllin

teet for the preseence of lecithinases., In the event of a positive
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reaction, the specimens in Qusstion were teated by woy of inocu-

lation of Cl. perfringens typee 4, B, C, D, B ard ¥, also of Cl.

botulinum types 4, B, C &nd E, with a subseguent titration of the
toxin’s strength on white mice.

Ths titration of toxins of C1l, botulinum type E and of C1,
perfringens types D sand E was carried out after a preliminary
activetion of the culture fluid by mesns of an equal volume of a
4% zolution of medical pancreatin, in uccoydmnce with the method

descrided by K,I. MATVERY and B,D, BYCHBRNKO,

¥o used for control purposes a cssein-fungal medium No,3 (I.
K, VINOGRADOVA, criginator). The strength of the toxins produced
| with this nedium was evaluated by tracing them on white mice with
the aid of the neutrslizetion reaction,

A8 @& basic culture medium we used u cetacean meal, which, as
such, is a technologiocal product with & high proteir content, The

fermentative hydrolysetes prepared from the cetacean mesal can be

filtered well and fast; they yleld transparent filtrates that con-
tain at least 15 different amino scids, Yet, we failel <0 produce
sufficiently strong toxins of all typss of microorganisms while

using one tryptic digsst of the cetacean msal to grow Cl, perfringens |
and Cl. botulinum,

According to reported data, a fungal extiract (yeast water)
nay act on bacteria as a source of the germination factors, We
increased the toxio’yiold of C1l. botulipum type C to 1C,0C0 Sim/mld

! by adding yeaat watsr toc the tryptic hydrolysats of cetacear meal,

Then, when we g2d4d4ed to the medium sithez liver water, or minced
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Table 1

tion of Toxine ¢f C1l, Botulinum and C1

Perfringens in the

4 . —

Setroeon-pegl (XPD) Xedium and in the Control Wedium
XPD KFD Casoin-fungal congrol
Cul ture igquid dry) _pediun
Dimy/ml

erfr ns: ; ] T
A=28 50 50 5G-100
B-216 500 500 2C0-=500
C=219 2000 2000 S00-1000
D=2 1000 100C 500-1000
B~-342 10 10 10
P-48 200 200 100=509

Cl, botulinum;

A-Menphis 100,000 100,000 100,000
B=-175 100,00¢ 100,000 1€¢0,000
0-91 10,000 | 10,000 10,000
$-188-20 1,000 1,000 100=1000

liver without yeast water, we failed to produce the same sffect,

The best results wers obiained after addition of yeast water to

the fermentative hydrclysate of minced liver (cetacean liver medium

with yeast fungi == XFPD),

¥hile finishing off the KPD medium we discovered that it is

Eore rational to add yeast as a suspension in a ratio of 1:2 prior

to the filtration of alkaline hydrolysate (pH 7.8 to 8.C). The

duration of hydrolysis was 40 minutes. ¥e added, to the mediunm,

salts of phosplate sodium and potmeeium, also s small quantity of
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sagresium valt and, prior to using ity we mdded 0.5% of glucose,

In order to inoculate the msdium, we poursd out 70 a2l volume
into each flask of 100 ml capacity with & wadding and we sterilized
this for 30 minutes at 110°C. An increass in the sterilization
tempersiure reduced the quality of the medium. ¥Ye added to ths
medium 3.5 2l ~fraseline oil per oacg flask,

Yo quote in Tadle 1 soms data indicating the strength of toxins
in XPD medis after inoculation of Cl, botulinum typee &, B, C and
2, also of C1, perfripgens types A, B, C, D, E and P, as compared
with the control medium of casein fungi,

Thus, on the basie of obtained data, we woigizo use this medium
a8 & sanple in order to cbtain the same aubstance in a dried form.

The formula for prsparation of the KPD medium was as follows:
cetacean meal 150 gm; minced liver 100 gm and pancreatinm 10 gm per
1 1 of tap water heatad %o 5°%,

The hydrolysis was carried out at 50° tempsrature, The starting
time of hydrolyeis was recorded at oncs following the determination
of the hydrolytic mixture pH at 7.8, The alkalization was eIfectsd
with & 40% solution of caustic soda. In 40 minutes after the be-
ginning of hydrolyeis, as the content of nitric aminn attained by
hydrolysis 240 mg¥ (no more!), the hydrolysis wes discontinuved
with the addition of concentrated hydrochloric scid up to the pH =
4.0, then the mixture wae brought to & boiling point smd was sub-
sequantly filtered, Having 800 ml of produced filtrate, the latter
wads alkalirzed again with caustic soda up to the pHx=8,0, then we
added 3.4 ga of disudstitution products of ecdium phoeprate, 0,45
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gn of scacsubetitution producte of poimasiur phosphats, 0;03 e
6f sagnesium 2ulfate and 70 gm of ysast diluted im 140 ml of
distilied watsr, Thie was boiled for 5 minutes and then filtersd
until the forwation of transpersnt fluid of light browa coler.
Thus produced XPD medium, before being used, was diluted to the
content o¢f 150 to 170 mg® of nitric amine ané then testsd bec-
tariclogically, The iandicated content of nitric amine in the KPD
mediun contained a total of 550 to S70 mg% of nitrogen, 55 to 60
ngt of slbuninous nitrogen, 5 to 7% of peptons, 75 to 80 mg¥ of
total phosplicrus, 55 to 57 mg¥ of inorganic phesphorus, 1.0 to 1,2%
of tryptcphar, 0,7 to 0,.8% of chlorides and 1.0 to 1,25 of ash
content.

This wedium is suitadle for ths growth and production of
Soxins of Cl. perfringsns types A, B,C, D, K and F,.also of Cl,
botulinus types A, B, C and B, It preserves its qualities after
evaporation and desioccation.

In order €0 produce 1 1 of ready KFD medium, it is required:
165 gn of cetecean mesl; 110 gm of minced liver; 11 gm of pancre=-
asin; 20 ml of & 40% solution of caustic soda; abdbout 17 ml of
concentrated hydroochloric scid; 77 gm of bread yesst; 0.5 gm of
nonosubstitution products of potassium phosphate; 3,75 gm of
disudstitution products of eodium phosphate; 0.033 gm of magnesium
sulfate and troocers of universal and bromothymol dlue dyestuffs,

¥o obtained & medium of .industriml specificutione in a quantity .

of 100 1, dalivered in a resction vessel of 150 1 capacity. We

concantrated the medium by evaporstion up to 55 or 60% of dry
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residus and then we desiccated the latter in e vacuumtight rollisr
drier. Ve obtained about 5 gm of dried medium, The latter resembled
& powder of bright yellow color, with & moisture content of 3.5

to 5%, and it was packed in & safely secured vessel, hermetically
closed. The mediux was stored at room temp-rature and thue it did
not detericrate in quality for one year,

¥We used for preperation of the medium (broth) 7 gm of dry
powder per 100 ml of distilled water and, while stirring, we brought
this to & boiling poiut, If needed, we adjusted the reection up to
the pE 7.8 or 8.0 by adding 0.25 to 0.5% of glucoss, The prepared
broth was poured out in a 70 ml volume into each flask of 100 ml
capacity with & wadding, then we added 3,5 ml of vaseline oil to
esch flesk &rd we sterilized this for 30 minutes at 110°C,

Using this medium and following the inoculation of Cl. botu~-
lizum types A, B, ¢ and B, also of Cl, perfringens types A, B, C,
D, X and P, we dstermined the strength of toxins ir accordance
with the aforediscussed method for a liquid medium. As to its
qualities end bacteriological index, the dried KID medium showed
no difference from the liquid medium (ses Tadble 1)y

Vo also tomted the dry medium in connection with the isolation
of C1l, botulinum from the organs of dead animals infected with
ceausstive agents of botulism, We infected guinea pigs by adminie-
tering into their atomach ¥, 2 and 5 Dlm doses cf C1l., botulinum
types 4, B, C &nd B, Following the death of animals, we inoculated
their liver, elso largs agggggtaatinas on & breoth prepared from

the 4ry medium and on the casein-fungal medium for control purposce,
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Aftex 48 hours, we determined ths strength of botulinal toxinrs
in both media by sitraticn on white mice with the antivoiulinasl
ssrua of the correasponding type.

The results of the inoculation on the dry medium snd on the
control sedium were the same; thie indicates that the dry medium ’
can bde used for inoculation to determine the presence of J1, bdotu-

iigum in the organs of cedsavers,

. Conclusions

?\‘ The produced KPD dry medium is suitsble for diagnosis of
food poisonings caused by Cl. botulinum types A, B, C and E, &lso
by Cl. perfringens types A, B, C, D, B anc P,

Ths growth and the production of toxins of the indicated
causative agente proved to bs the same as on <ne rutrient media
thiat are uweesd for growing thess hacteria,

2, The simplicity in the preparation of the KI'D medium from
a dry specimen permits to uss the latter in any lavoratory, The
mediuz can be conveniently stored and transported,

Literaturs Cited

1. MATVXRV ,K.I., BULATGVA,T,I., SBRGEEVA,T.I. Veterinary
Science, 1957, No.,10, p.53. -~ 2. BYCHENKO,B.U., BULATUVA,T.I.
Zhur, Xikrodb, 1959, N¥o.i, p.85.~3. LALLBDI(LHEVA ,5 .1, The book:
Problems of etiopathogenesis in food poisoninge ani the pathogenic
importance of the group of bacteria Coli. Leningran, 1944, p.92,
~ 4, CHERTKOVA,F, and BLANK, L. Zhur. kikrodb,, 1337, vol,14, No,b,
p. 681, = 5, SHAXHMALIEVA,Z.M. and BYCHENKO,B.L, Forersic Kedical
Opinion, 1958, ¥0.4, p.9., ~ 6. VINOGRADOVA,I.N, The took: Materials

- o 8 -



1/‘

on the interchange of experixzents. Ministry of Health, USSR, Kosoow,
1957, ‘/530 p.32.



