Z

TRANSLATION No, 7 1/

DATE: % r7¢v

AD 678138

DDC AVAILABILITY NOTICE

This document has been approved for public
release and sale; its distribution is

unlimited.
f
Se?
L ” :.:}
i ‘ﬁ NOV 27 1968 |
USELGL
DEPARTMENT OF THE ARMY
Fort Detrick
Frederick, Maryland
Reproduced by the

CLEARINGHOUSE
for Federal Scientific & Technicel
Information Springfield Va. 22151

.
- . - SR I
- . . .




THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT - NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




— T v——

THz U8 OF FLEIRIZCHANT ANTIBODIES FO= THE
ACCEL=ERAPSD DETICTION OF DYSSNTERY BACTSRIA

L[Follovinz is a translation of an article by
Candidate of NMediesl Sciences S,I. D'vakov,
R.V, Kasatkina, Candidate of i"edicul Sciences
V.M. Nikitin, and 7.V. Pestryakova from the
Tepartment of Ficrobiolory of the fdilitary
“gdicine Order of Ienin Academy imeni
S.H.Kirov and the Sanitary zpidemiolozical
Station (Lenin~rad) in the Russian-lanzuage

.. " : . periodical Gimzivena i Sanitariya (Hvziene

" and Sanitation), No 10, iloscow, 1962, pazes
59-62. The article was subnitted for publi=-
cation on 29 January 1962.,7

The existinz nethods of detectinsg pathozenic
and sanituary-indic-=tor microor~unis—s in milk, &s
in msny other rapidlv spoilin= procucts, wura long;
trere, t* e develOpEent of_bwpid and dependepls methods

- of indicatins pathozenic wicrobes ia food proaucts
_is an irportant tssk 97 sunitary bucteriology. ! In ehe

rresgnt artvicle data asre sFivzsn on the wmse of vn2
1mmuno-flﬁorescent‘method for the rapid detsction of
dysentery psthozens in nilk,

We prepared some extremely thin smeurs of rmilk,
After dryins the prepsration we fixed it with Nikifor-
ov's mixture for 10 to 15 miputes; In order to elinm-

i_,}nate the bsckaround fluoraescence, the smears were
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r-given an additioral treatrent with benzene for 2 to 5 I' !
minutes. _ | S ' '
In the work we used fluorescént‘conjﬁgates of
adsorbed FleXnef's'dysentery serum an:i its gamma globulin

. ] ' fraction which were marked by fiuorescein isocyanate.
‘ ' an> fluorescein isothiocvanate (the fluorochro:es were
. ) kindly pre:ented to us dy G.I. Mikhaylov t> "nam we are -

deeply crateful). For control staininz w2 emploved
fluorescent conjurates of coih normal and heterolozical
(tularemis and tvphoid) raboit serums and their ranmma
globulin fractions. As an udditional control we used
. _ the treatment with dysenterv conjugates of preparations
' , of samples of milk which knowingly did not contain
dysentery bacteria. The preparations were stained for
. ' 10 to 20 mirutes at 37 deerees Centiprade in a humid
chamber. The smears were washed with s stream of tap
wstar for 2 to 3 minutes; after drying thev were ex-
amnined under an ML-1l luminescent microscope usinm 228~ 7,
S-1, BS-&, and T-2N light filters. For thre study of
the seneral microflora of the =milk ané its ~nantitative
eyalﬁation.the smears were stained with a 1:1,000
solution of auramine for 1 to 2 minutes. *rter stzinine
" thev vere dipred in 70% alcohol tar several seconds
and than raere csrefullv mszhed with watar. ﬁ
The use of t-e fluorescert antibodies met™od
for th3 accelerated detiction of dvsentery vacuveria in
milk can satisfy the practical rejuire..ents in three
bssic respects: rapidity in ootaining an answer,
sangitivity, and specificity. As a rule, 30 to 45
ninutes were suffi-ient for the preparation, staining{
. ’ L.nnd ~lcroscopic exarination of the prep.ara't;ions. In '|
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r-order to deterrtine the sensitivity of the mathod, S

to 10 milliliters of bottled milk were infectea with
varlous doses of Flexner's (Type C) dvsenterv bucteria.
After 30 minutes of contuct tha aamglee were carefully
mixed an¢ sm2ArS mer: pregared from them which were ’
stained with fluorescant conjugates anéd a solution of
auramine. The smears which wers stained with auramine
showed a large aeount of uri~htly luorescent veast
cells, bscilliform and spharical c2lls, etec. In contrast
-t2 this, the preparations whrich had veen treated with
-fluorescent dvsentery conﬂugates. derending on the
concentration of drsenterv nucteria whicn werz irtro-
duced into the samplz, showed t-e presence of various
arounts Of bacilliform microoe cells which were in-
tenselv fluorescent with a vallow-:reen lizht ard whien
had 2van iore intensely flporescent.edges. The results
octuined are ziven in the table, '
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r—' In order to increase th2 sensitivity of the
fluoreséent antioodies raethod we emploved methods of
concentrating th2 buctzria in the milk: ‘centrifuging,‘
flotation, aud brief culturing in nutrient media, etc.’
™he infected samples of milk ware centrifurcd;id volu-es
of 5 to 10 milliliters at 2,"CO to 3,500 revolutions
per ~inute for 5 to A0 minutes, Th»e smears vere -ade
from ~» upper ereamv film, th2 clear licuid ahove the

precinitate, and the whritish ureciri

10 to 15 minutes in sn u=itatine ang

turinz, 0.2 to 1 ~illiliter valumas of nilk wore seaced
in a semi-linuid rediun of I'losxirev's :iedium, “artin's’
bouillon and rannitol (0.9.)., twuller's fluid ana the

_Ressler-Sfvenavrton redium were ulso t

tate., Tor
flotation, 0.% to 0.5 ~illilit~wz Of xylol were adied

to 9 ~illilifer= of a test Zd ple of ~ilk, after wrich.
the t25t tubas with rubdbzar stop;ars were e -itated for

aratus.

ested,

ius =il% ir a volu-e of 5 ~illilitars mas yi

tharmostat at %7 ds~rees Cartise e,

f
’i

For cul-

crepzred after 2,8,6,12, and c4 btours of incucution in

the tharmostat, Th2 summary indices

AL the

tactad

nat-9ds of in~rausire the sernsitivity are «ivan in the

.

" nabla,

"ha indices ~hich wavre obtainzd in:icute i+u
enslovrmernt o>f sdditionsl =teps =rich rake it rossit

it
to concentrate th: -“icrobe cells increussas thy gengiti-

vity of %2 fluorescent sntivodies -athdd £o th2 extent

of abtzinin rositive rasults for *"1~ presence of from
1,000 to 10,000 :icrooe cells of dvs
1 zilliliter of tested ~ilk. '
| Tha nmatter of th2 speciricitv of uny metéodAof !

sntery bacteria iu

-
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' r-dia"nosis in thas finual analysis actuzlly deter-ines its I
proctical value. TFirst of all. we studied the intensity ;
of tha spacific staininr of the dysentery'cacteria in ' i

ralation to their beirx in Artificially contarrinated
~rmilk, Witk this ai- samples of ruw pottled nilk were

- " infectad with 50 million microoce pocies per ~illiliter
. anz mere kept for 10 days st 2,4,1E-22, and 37 de-rees
L Centinrade, Smears rere prepared daily., At the same

tize we conducted s2:4inns in differentiul-diu-nostic
ani elactiva butches of néo's ond Ploskirev's
cultural madiums. Th2 results of the tests show:d trat
the c2118 of the cvsentarv nactarisa over T 2ntire

- obsarvation period did not lose their anility Lo ce
et-ined spacirically oy fluorescent antivodies; howrever,

. the intensity of the luinescencs of th2 cells wnd the

ouantisy of fluorescent cells in the field ot viow or
the microscope were lowered somevhat. It 15 interestian
to note that bewinnin~ iroh thke third dayv o: U2 in=-
cubation of samples of iunfected i~ilk in the thermostst
‘at 37 demrses Centi-rade ani st roo- teuperature, the

~ nunber of colonies of dvsent2ary cicteria TﬁiCﬁ ~rew in

__the aishes ‘iraduallyv dacreasad and, besinniny ™ith tae, .
eizhth day, dvsentary ricrob2s ware not sowa at sll, '
The positive findin~ in +i.3 indicuted sar-ples of
fluorescent cells desonstrates that the fluodrescenti=-,
imunolowic:l m2thod exposed th2 unviable cells of
dvsentaery bactaria.

Our rasic attantion in studyin« the specificity
of Lna tluorescent untioodies n :thod mas viractad ut
‘inves%i~atine commercisllyv-produced :xilk, In all we

. "  invasticsated 181 savples of such 2ilk. Ujou roceiv'iun:

.."f




r—the samples at th2 lzboratory we immediately prepared !
emasrs sdireetly Irow the =ilk, from the creany film
(aft2r S to 10 -inutes of centrifuring 5 16 10 wmilli-
liters of nilk at 3,000 revalutious per -inoute), ani ulso
fron tha porecipisate Zrtar 3 hwours of culturinz in
Mgrtin's bouillon and c:atrirugiasg th
nreparétion was csrefully examinec for three -inutes
urder a fluorasecent -iaroscope, In recarains the data
we Jevoted our attention to tn: morphologv of the
fluora2scent formastions, t-e intensity and colar of their.
fliorescence, tx2 niture o9f :he staining, and the
ausntity of fluorescent cells in the field of vision
or in tha préepg8retion. In svalusting the rlﬁorescent
i-ages the results mer2 cospared with thna dautz from the
control prersrations which weee treuted wirch normal
and hetero-enedsus Slusrescent serums, Parallel with
this, 2ach ~pl2 A7 »il%x wus tested bacteriolozically
for ecoli titer, -~ie2o92 aurmber, znd alsdo thz presence of
dyvzentarv and typhold-raritvphoid stucteria, In addition,
tha colonies whien grew in seas=2 calturz wediums w:re
'testem7gacillus coli "nish h-d L2en pbsitively azmlu=-
tinited by Flexner's dv-antery ductarid,
The results of L%z ongsarvutions = ich .2re
conducted we-e as follovs, In 9y sarples (54.71) not
o sinzle fluorascent cell was aisc
escant microscopny of 1ull three saries
Bzctariological tests for the prasence of dvseant:ry
o.eteria slso guve aerativa results, In five sar.les
st~ains of Bacillus coli "~ich ‘were ag;lutinaﬂed by
Flexner's dvsent:r- serum wara isolnted, Ia 9 sarples
L-(S%) intensively fluoresc:nt cells with a characteristiij

¥
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'r_staininv sfructu:.1 werd detected after tretment of the !

'péeparations with normul fluorescent conjugates.

In 23 sa=ples of milk (12.7%) fluorescence of the
ricrobe cells wuzs obsarved when the smezrs had been
trestad with toth dvsant:ry and normal fluoresscant
serums, This irndicstes that the obsarved fluorescence
is a8 non-specific stainins of the microve cells. :ith
a bactarioloxical test one strain of !lorzan's bscillus
and 6 strains of Bacillus coli wnich were a-glutinated
by Flexner's serum were isolated. Thus, sucmarizing
‘tha data irom th2 testin~ of 131 sampl:s of milk
(72.4%), we can -consider that th2' all belonmed to the
nexative group. According to the data from lumin-
escent rmicroscopy, 28 sarirles of milx (15.4%) shoulc be
listed under th2 weakly positive Aroup., All these
sarples were charicterized by the fact that upon stain-
iuxz with dysentery serum, only individual specifically

fluorescent ca2lls nara d2tecieé (1 to & for ull of tho

smears), From these smears, 7 strzins of uscillus coli
were isolatad wrich were simlutinzted by dvsentery
serum, Dysenterv nscteria vare not :isbovefed in th2s2
sarples, Fith a wesklwv positive responsa in a riven
geries of samples =e oriectad upon the 1ndividual nature
of th2 flndln 'S ot fluorescent cells in the entire
preparat*on and on the sbsence of an incresse in the
nurrher of {lvorescent tells in thre pregarcatioas wi.ich
wara ;repa"ed from artin's uOUlllOu aft=r 6 hours
of culturiug,

Finally, the renainin~ 22 sa'.plas of milk
(12.2%), uecordinz to tha data of thre fluorescent
antidbodies r~ethod, can be assigned to the group witE.a _J

&. S
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| clearly positive response., ‘lowever, it should be
e~phusized that not in a sinigle case was it roessivle to -
] . . dstect dvsentery bacteria in thase sanples uéing a
' sacteriolorical tast, In 21 sarmples of milk we isoleted ’
strains of Bacillus coli nich contained antij;ons wnzch

. were common with Flexner's dyvsentery pacteria.
Thus, despite the nesative results of the
. s cterlolofical testiny of 181 =amples of cormaricial

milk, 22 of tre sa~ples, scecordin= to r»2 lurmirescence
anslvsis data, were positive., Obviously further resesrch
is recuired in order to evaluate t*z positive results
of tie fluorescent :ethod, '
Gf s3-e inserest is the sateriul fronm tre aet41l-
, " ed study of 62 parastrains which e isoluted frox the
’ »ilx, After the Lsolustion of the pure cultures and .
their brief laboratorv storaje, e noticed a Sparp
loverineg of both tha ability of tha2 cultures to e
azrlutiusted by Flexner's dysenteryv serum ana th2 in-
tensity of thn luminescence of th» microde cells wiich
had beon stained oy fluovrescant dyvsanterv conjurstas,
Thus afts:r 2 or 3 rasorinzs the nicrode calls of ug .
parsstrains fluorescel to ++ and ornlv igdivianal cells '
"of some of trese strains v-ve & brishter fluovascence
af up 0 +++, Onlv & strains Iluoresces” suftficizrtly
«  arismtly (+¥~) wirila individusl cells~fluorgscec up

to +++43 12 strains co-pletely lost th2 adility o
fluoresce, 103t 5f the ntruins wave chur:ctarized
oy a diffused luminescence of th2 fntire body of-.the
miezobe call of a wesk or svira~e intensity (+ and +4+).
A5 a rle, brichtlv fluorescent ednes wer2 uosent in

.‘ _“u Furas;rains, 8" “hou.sh tvare were four exce'\timxs. __i .
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r—-Only some 3mall ar:in-~like sectors on t%e surfsces of —1
some wicroba cells fluoresced more btri~htly, so~etimes
eraatine tha i~preossion of bipolar lurinescence, 'thare
wape particul-.rlv srarp ranifestutions oI unaven stain-
in~ a2f the ceils in th=2 prep2rations.s

1rhe peculisrities which were noted in the
fluorascent stainins of tne cells of purustfains in
pure cnltures made it jossiole to ~istinguish with
sufricient accuracy catween'the wajority'of then and
Flexner's dyzentery opacteria,
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