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V ~Z 1ollowiing is tao tranolatioun of -n article by 14.
.it1oks-eyov, V. 1. ilbikova, and .. 1. ihrustselovsI.ay~a,
Contra!. 6cient fchsearch Disinfoeetion instituto off

00 tho iS_11 ..Iinis~5try of -.zblý"c .ieultl-, lozccow, [And tile
Ceontral iAsian bcicntific-.6ezo~.rch util;ue instituto,

~.lia-~t, published fn -3 hus sian-lan (-ua- erodca
rarazitolorgiya (4Parasitolog-y) 11, 2, 1968, j) 116-126.7

i4nvestiGations were riade of tlic rate off feedin,j; ana volui~e off
engor:ged liquid containing. a prop)orti,.nE~d amount of plag~ue i.,dcro Ibes
by Xecnopsýyfla r,,erbilli nrinax 'lord. and Ceratoi)Lyglus &vi
fleas under conditions of foTrced feodinr;7The Late -of thle causative
aGent was followed under various conditions of ffekdinEg.

Develop~ment off a method for the individual p)roportiuoed feed-in .
of floas with plag-ue microbes (.tUeksuyev, 1965, ýlekseyov, !cJ67)
nado it possible to conduct a number off preliminary observatio--s off
the r~cnand rate off feeding off Xenop.syl recrbilli riina_ -)Ord.,
Corato 3. lusiAs \agn., and K. chooois hotiisclh. ffle-s, to
deturmine wi.'th an accuracy to 0.005 nil tine volume of liquicL unLorged
by an individual specimen, and taste preference off flea4s, and tuo
follow taue fate off Line microbes in fleas and tine survival off s:p,-ci-
mens waich had been infected with v-.rious doses of ,ila~ue culturc;.

.As criteri- for the suitability off nutritive liquid for tneo
feeding- of fleas it was accepted to use the rate off satuaration and
Volume off eng:orGed liquid. Data concerning trio rate off ffecdin'
(absor.,tion of 0.045 ml) were treated statistically. I.n tine .rocess
of treating- tlie material ft treouththeolstitically
reliable data aere obtained under conditions w.nun tie( fleas; 'cru
divi'ded into 2 Lgroups bjased'on rate off -ocdinL; - up to 60 suconaoý
and -.e.rc th-an 60 seconds. Atith the neip of s-tatistical xaethods 2
--roups off fleas were distinguished - rapid and slow ffeedin--. 21iis5
p;honourucnon was observed bothi in X. --erbilli minax and in C.
iLt is interesting that such a phenomeonon was obscrvodi by o-.-i.c~
autaors dur-'nG tine feeding- off blood-sucking moajuitoes on an an-.L.al
(C'h--ourkc, 1956) and during[ thefeeding of .cei,: . :

raaa:* an C .nohtnalmus dollchus on nL lmalaillov et a).,).L b)
wra~e.case~ for tau sim~ilarity off drocesses of naitur-I ana 2'orcoka

feedng. ho disclosure off rapid and slow feeding peimn of flc-.s
is connected with tho different mechanism off drawingL, in of b)looa:
some drink directly from the capillary and others drinlk bloou waich
has emerged from the vessels into tho surrounding- tissue. 6uch
prop)osals were expressed earlier (z0atton, !vans, 1929; 6nodGrass, 1944).
jut present they have received factual confirmation.
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On both- -roups of flo-s ze ado a cow.i.parison of -,,le rato Of
:c. ,i a.cnd in- on the nature of tr-.L -.utr.-cnt liqu.i~d. It is clear
ir.:z:ud.:,z"a i~n 'Lable 1 tiiat tnoe fc..;izlos of bot~i sjocies cuf fleas

ruuu: no-; .. ceab.iy mor.o rapidly tnt~u; 10e, 'h~h a'.4.LrOntly
%onucd.:ita t.:;.e Z.o O;C'rfLul sucifins a - a)ratus . it turc.ýCd out

21 "1c of bot.- cculd )e fe wvýUin -ro-terr los-c-r
sucess;It-.i ;ractically any in-foctiing liquid, including,- pro
-~tzn:e±orothi. it scoem.s to us thattUis ik-ct is )articul-rly

I ~otan, snceit aksit possible to consi-*der th-at ir. thao future
iocC Is C.io .joZs;-bility of te.0 prLrtoedifection of fleaa- it
iquid w~ich" contains notU* only brotri and im-icrobes, but alSO other
n-rcui,;nts viaicii are cap)able of promotin- or oppresjn, zg tic activ-

-LuY-o microbcs- in fla.O h 5seissudied the easiest to
foca w~s ,A. :--rbilli minax.

j~s can be; seen from the data in Table 1 tlie rate of satiation
do p.)nds, th'-ou-gi not always expre-soed sharply, on thu nature of the

cluid. Thus- the fleas fed slowl~y whoa~r they were gi.-ven oroth, but
the.y fed not iceably :aore rap~idly on liquids containi`ng blood.

Of ;.( latter, liquiýd w~as enGor,',ed relatively more rý.Pidly
;i-jn tcotained trie blood of rodents in coi-an)arison wit tne blood

o2 Lioroc, and a-monZ; tau rodents It w~as ,.-ost rapidly waatn the blood
of L;Ulneý ýgs trien vihite rats and gebl.TIsaohd an influ-
e cco on t -.e volumeos of eng~orged( liquid.

Ta~iox' were no ;articular di-fferenices In trie rate of consu-:;-p-
t on of h:a±ýolyzed and defibrinatec. olood, thouL;A, based on visual
oIzt;--:atI'ons, fleas befgin to drink defibrinate:d blood ,iore willingly,

na-ernelssthey drink it more slowly, than nemolyzed, Vwnich is
a ?y.,arently connected withl tauo formation of "packots;" oV erythrouytos

I.;ti. c .M~ary and witn tnoir rapid settlin:g in trie micropilpet.
ju g-n on trio rate of feedin,; it is profer-.ble to use hemolyzed

blood, sin~ce it is of -reater wractical convenience for rated feedi'nL.
Teai so-ute values of feed-'n,., rates (from sevceral seconds to s~everal
mu~s)agroe quito accurately with, data from other autri.ors (i6ala-

z;..ev ut al., 1061).

in.asz;-n- we made observations on theo rate of fee;ding by
-i'nax fleas on ,rnoeatod licjuia at room temperature (210) ana

.Liuia -iu~tod up to 370 in a mlcroLincubator, into whmicr trio end of
-_a I cropiLpet was inserted. The heated liquid vius taken in arx

..aztely 2.a times more rapý'dly trian unhoatLud liquid.

4,,osorp)t-on of liquid by fleas takes place very nonunifor,-ray.
-.is can be seen from vý-iG. 1, in trio first seconds 0f feeding the fleas
cirin-k more tnan a third of all trio liquid. Tais process is partic-
ula:rly swift for G. lauviccoos fleas, winich, as was seen from '2acle 1.,
fued considerably more rapidly tilan X. L. minL~x. Then a slowing
down of fe-Edin- is observed, and sometimes even a pause lasting up
%to Leveral seconds, after which feeding is resumed.
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Fi;ý. 1. Dyna~mics of satiation of feor,,le fleas which were infected
with liquid containing " defibrinated blood.
1 - C. lauviceps, 2 - X. Gerbilli minax.

Ke:(a) ,Imount of liquid (in microliters); 'b) pause; (c) -Lima
(in seconds).

DurinC the tilne of the )ause w:e were able to observe a jerky
snift in tne column of liquia in the cajoillary bacxw:ards - forward,
creatin; t:he impression tnat the flea both sucks in and expels a
s.,:.ýll a mount of liquid. It is possible that this is a phenomenon,
analog~ous to that observed by Yý,. S. Balashnov and associates (1961),
o'f natural regurgitation of fleas.

uninterrapted observation In a binocular of tat; feedin - of in-
div-dual specizmens of viarious species of I'leas showied zuaat in the
niajority of cz;ses C. laeviceý)s fed better and more r-,pidly wvlien they
w~ere as if sus;pended by the proboscis, the p.i'ercin,1-suckinL portion

of -aicn. w'as inserted in the ca~pillary (r'iG. 2a). it is interesting,
t'hýt we were able to observe the turning of the epipnarynx around

its. ovnai ihntecpillary, just a; this was observed in
anirmal tissues by Duoras and Joshee (1961), and also to see that tile
,-rocess of fecdin.:- can continue in tne event of the very strong bending
of -cne e.;_ihurynx at any an,,le to the side or upwards (forward), wVincn,
al,,,o ag~rees with the data of' the~e authors. The position of the
lIacninae does not have any significant imp•ortance. •,ei~,as tilis
was --i-ovn .oy Lavoipicore and .--amacni (1,61), actually takes .)Ilace

throgz• he e,)ipharynx. The fleas sucked in liquid even in t.iose
ci.ýzps wnhen the laciniae were not oven in the, capallary. . .e were also
able to observe that the feeding of fleas, :.•.minux in p~articular

(F..2, b), is possible witaout in•iersion of tne probes.-is in the
ca 1 l _l-ary; in some cuses it i,:as sufficient to liave contact \u'ita tzie
tip uof the e.ýipharynx against tae melniscus o f tnu liquid in the capil-
lary in order f or feeding to oýe,_in. This ooservation is verw :ir.Por-
tant #to us, since it indicates the possibility of "sublysin:- of
liquid from- dripdings, includin,; from drippings fron infected blood
or the excrements of another strongly engorGed flea. This asstumption
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Fig. 2. a - position of proboscis of C. lauviceps during feedin,
tnrough a capillary, b - position of proboscis of X. _erbilli minax
during lysing of liquid; K - capillary, Z - epipharynx, z - vacuum
holder.
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Fig. 3. 6urvival of X. r•. minax fernalsz depending on the arount of
absorbed liquid (amount of microbes). A - nwaber of fle,.s (in o
to total number of specimens) wnica dran. various doses of liquja;
1 - amount of absorbed iutr'ent liquid in microlitors. i'umber of
specimens wnich survived for:. I - 1-8, 2 - 9-16, 3 - 17-24, and
4 - 25-32 days.

of ours was indirectly confirmed by tae following observtions; in
some of the X. g. minax fleas (in approximately 6-7 cases out of 1(;O)
wnich were taken from the insectarium for exderixments on thie forced
feeding, in the 1V-V stage of digestion of blood tae tip of tne pro-
boscis turned out to be contaminated with a dried droplet of blood.
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go:.•eti:es p-rt of the drop was on the coxau of the forward extremities.
non rtio proboscis was inserted into a capillary with iottin-er broth

tie urop w-as dissolved, coloring it. guCh a pIhenomenon may oe ex-
plairiod only by tiie "sublysing" by starving fleas of the drippings
of excrements of other fleas. * •nd trio excrements of contaminated
fleas, as is known (Golov and loff, 1928), frequently, though irreg-
ularly, contain viable plague microbes.

For appraising tae possi-le dcgree of contamination of this
or that liquid it is important to know not only how the fleas feed,
but also how much liquid they absorb (Fig. 3).

Forced feeding of A. g. minax and C. laeviceps is possible, as
can oe seen, wita all the liquids used in L•ie tests with the excep-
tion of a mixture containing the nemolyzed blood of a norse, which
C. laevicegs fleas refused to drink. .Ls can be seen from Fig. 3
it is possible to force feed X. iý. minax fleas in a greater percen-
tage of cases than 0. laeviceos, whicn rejected sucking more often.

It is necessary to sti.pulate that when trio exporimenter has
sufficient time and patience it is possible to gain a considerable
increase in the percentage of feeding specimens: in our tests we
considerod as "rejecting feeding" triose fleas niici aid ;iot start

to drink in the course of 5--7 minutes. MIeanwhile some specimens,
C. lýiviceos especially often, begin to drink (sometimes very in-
tensively) in the 7th, 10th, and even l1ith minute. The method of
rated feeding permits the direct measurement of the weight of the

liquid sucked in by one specimen (volume x specific weight = weight
of absorption). All previous methods were gravimetric and one could
weigha only batches of fleas and find only tae average weLgnt.

Females as a rule take in greate-- volumes of blood than males.
• sim."lar 9 henozaenon was observed earlier both for fleas (Balashov
et al., 1965; !.unitskiy, 1961; Bryukhanova st al., 1961) and for
other blood-sucking insects in which both sexes are blood-sucking,
for example, in clones of the genera Cimex and Triatoma (j1ouse, 1958).

Actually fleas can feed on practically any liquid, even water,
as was noted by jKartman (1954), or physiological solution (our ob-
servations). H;owever, as ti.e experiments snowed, both species of
fleas oeing tested turned out to be far from indifferent to "taste"
of the liquid w•:ich was given to them. This was expressed bota in
a decre-.sc of tn:u relative amount of rejections ana in an i.•crease
in the volume of liquid taken in by the fleas. Thus in practically
all cases the fleas more readily drank liquid with the addition of
blood, ;ýhile with the blood of rodents it was more willingly trian
wit.i tiie blood of horses. It is more difficult to trace a clear
line; in tao "taste" preferences to the blood of various rodents.
zIowoever, the impression is created that out of the number of tested
specimens the fleas fed most willingly on liquid with the addition
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of :,uine a pig bloou I'n it, beta to.lze :d uefirinatuu.Cee
findings uz if supplem.ent our obouzvat fon6 concorn-in,~;erpart
of engorgozient by ifle-as of a- iS aid \;_z.ý Latue aýduw-tion of oleoQ 1,ri-
rmarilj' of this rodent. Terscat tof our oese~rvationis haLve: iiore
tnan just a purely theoretical Lin fcanoez, since it I's tow tat
plag~ue microbes survive ocat; anu -re ,ruserved lonfior In tue or
ný.sm of fleas wiien t.1o latter Ži~v ye'o on tecontam'irl--tec olood Of

Lmainly thie Agý in c02.l'yaris on, for eaI, ith-. tao 0( bloo ofi hlOe
m~ce (1.8 timeos) - (Tiflov, ou) it is ull tue m.,ore moraa
tzý,at tao bl)ood of guinea izisobtaine,.-d eýasily i~n tue. la'.Jora.tery.

For t-Le proJosd acthaod of forcend 2'eedizg- t-,reugui a e cir
there is also Practical significance in th-e circumstanLýce t.uattee
is no exp)ressed diffIerence in feediUng witaq liquid w,:ita Liddoc a.ao
lyzed or defribinated bleed, it is true tuiat d:ngfeeding - :
defibrinated blood specimens predominate whica absorb considerable
volumes of' liquid, howaever, to a considerable deg-ree tnis advantage
brings5 to nothing the difficulties (icwe.lreudy mei(ntioLned)
in working- witn' liquid containing: non-destroyed erytarocytes.

loor judging tile :reful-Lbleness of this or thlat bleoon it is -lso
necessary to consider tne ;aiaxinwa volume of liquid wuiica is engýorgead
by inaividual specimens. Thus tiie leurgest amo,ýunt of liquid (0.5;-0.5
microliters) was drank by individual sp~ecim-ens of C;. lae;vieo~ f-o
males Nvnica nad f'ed on liquid containing; the hemaolyzei 'blood of' a
Gerbil and the defibrinated blood of a gýuinea pig:, and x. :. sz,_nax
- tne defibrinuted bloodL of a white rat and gu:Lnca t

1 & uOJOCX',

the use of this criterion for appraising- tuie preferableness of tnis,
or that mixture is still limited by a scarcity of observations.

Data concerning thie feeding of X. cheetAs were not i,.2cludod
by us due to the very small1 number of oeservations: out of 6 fe-
males one fed on liquid with defibrina'ted rat blood, and out of 5
.females - one wi.-th hernolyzed. The fiLrst one drank all toldý 0.22
maicroliters at a rate of engorgesaent of 0.045 microliters in 55- sec-
ends, and th:,e second - 0.17 microliters at a rate of 16 seconds.
The first one lived for 19 'days and the second - 6 days. 3; se
moment of* death both were free of microbes.

& ie followed contaminated flea-s and obtaiLned preliminary data
concerningS the fate of tue plag.ue microbe in the,: orgýanism of' colntc.a"-
inated specimens. In the tests wie used beta, starving; spOcimeons Of
Imown ag-e and fleas in thie IV--Vthi stag~e of blood .dig,"estien, (loft",
1949), tue exact age of which was unknown. ý..fte tI ocdfc~~
of fleas they wiere fed on white mice once every ý5-4 aL'ys and L out
at 21-240 and 85-905i) relative humiditoy. rles wic~a uaed were
investigated for tne presence of plague ,icrobez, in tlaemr.

.as can be seen from Table 2 tne numaber of' fleas wain-ca perisaod
on tiie Sth--l2th day, i.e., lived (on tue average) for a week, Com-
prised 87/a for X. g. minax fleas wnich had not fed once. Ferfls

7,



z-- 1u 706ý-o-, ano. f z-n.ily it 1ý_ 6v-~ it, .o '2;.0

~v..c~jz *TrioaaJc as It 01,Yl !. i,'VO b~ern O."OeCtcd, jU'-V.L-Vod
r.ort; ..oor2.y in all.o~z

Dyin', oi*2 or fleas w.u..on .ad~o :,.. uown for-cca Zea.7tl0

NOT REPA 2LT
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paa: 1 .Mum I-f.~

orL uoz vations (ifn (.Lys); (o) _umibor of f1os, died in v~vious
O1..I, I .3 )"l-.I..c di-d not, Zeed o,-,ce; (ai) fleas tc...en in .ý5--

(f) U2 tl. a e, t cuir*OC~ '.ach turnod out to oo inA..ct,ýd at tiiu Larrmc

1L. 1;ooratory conditions .53,, of urinrfoozcd C * .1z vicej0us aono
of.-~ic co.nditions of Zeudin, zond u.k u. so in L. wooek
on- Z:.o "Vor-. 0 (,"un-; skiLy, 1963). X. - ayx .Lvord so' ~ lon.30r,
u.* Lo mo;t, t 216--270 and rO~ uzmi&,', u ý;I, Ytovap T.3) ao

;r~cnc o_ý Iu-u microue In t.ý-o fle-.s oL;1,0c~tat.~.aro
Of Gi f t~l. f10a, ztiorteforc our _'ind~n ssowý tau tv a

f! ~ . not; founaý In any noticeable uoponder~co on tnie ,;roceu. .rQ of
for~coc. i~o._din 1 , Lo-.ince uc-uaily Zlei_, of e o )eciozs llive for SI;.ilar

.;~ioc L t ai to.-perutureolci 21 -240. 3y7t..t~z o-* d tn ' ajor-
ity of 2le..s turned out to be froo fromt miicrobos, anci only 10-111;,

ofX.. :luxfe~lsturned. out -,o be infected. ..e .;ill at, .t
to r(;%ra- t.iu rc...sons for this 9eoeonbelow.

In an Lnalysi-s of tnie survi.val r 1 .te th-.-ere %as !rnterest .-n tn-e
fact of the dutection of a dejpende~ice betvreen tno amaount of initial-ly



cn -or, i conta_. at t-l. li t i ChrLati on of -,c `i, i'uc-cd

A
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Fi7-aro 1. Survival of malo A. *. .. . x depending- on t: r amount of
engeroCU liquid (nuaber of ricrooDoý.
Legend samu az in !Fi.'. 3.

It follows from Figure 4, which ,)rosents taie fIndings for r lest-%nsdosotare:tnte -iur aption_7, that two nurmbor off
lotn•lin does not arde *tA tie fiurop; cath that _n e of
long, l.-Liv mr speciimons does not drop with an increase in the a±:;ioufl
of enror,;cd nutrient liquid (and, consequently, tne nuiaber of ri-
crohes, since in all cases for the feedinr*: of fleas feedinfg mi.ures
were used w":hich contained 1 billion microbial bod-es in 1 rL5 -').
such a naturo of survival of fleas is possibly connected wvith t-e
rajid riddance of plague microbe by fermales. in passing wv will
note that there ,vas a predominance of foermles w;hich had taken in
average amounts of liquid: from 0.07 to 0.21 i.microliters. , so;no-
wuat different picture was shown by the feeding and survival of
X. -. mlnax males (Fig. 4). First of all, there vias a prodouia~nce
of spucin:,.;ns which hau taken in large amounts of liquid, and, sec-
ondly, among specimens which had absorbed large doses of xaicrob:s
tne survival rate was lower than amnong those which were less inzen-
sively infected. To judge tine causes of tnese hnonomena is difficult
due to the insufficient amount of observations, taou-h it is not
excluded tnat mechanisms of purification from microbes are less
perfected in males tnan in females.

For a judgieent of tne fate of :;:icrobes in t.:e organism of
fleaz azid of trio ratio of the calculated numabur of microbcs sU.? li~d
in t•io nutrient liquid to tao amount actually absorbed, observations
were carried out in which . m.inLx flcas, after various intoi'vls
of time, were investigated by ;,eans of titration and seeding on agar.
These data are summarized in Table 3.

The existing assuxaption of Duncan (192G) and Tiflov (1964) that
in the organism of fleas, similar to other Arthropoda, there exists
a certain ncnspeciflic bactericide whicn promotes the self-stor.ilization
of their organism in response to the introduction of microbes is con-
firmed by our data.

9.



Table 3

~c~cconof ~..zi .ir~zin tiio or-a ii." .i of 2orccu foa
~ :u~r -~i4.n.

I 10AA

.otoe .ýeodinj5 of microjial bodiLos not i n 5,* b,, zIn 1.5 .aou rs.
hey:(a)Strin;(bo) 6ex of -:luas; (c) >unabcr oz' infuctea. 21e-s;

(d) -.. nmoor of fleas in ;.hcamicrooes -urta~tctod; (e) Calculated
_mo-unt of n~crobial bodies absorbed by a specimen; (f) Amý:.ount of
mi-.crobi.al bodies detected by see-dingý in; (,ý) 1.5 iiours at, 21-240;
(h.1) 6-5 hiours at 7-a 0 ; (i) m.ales; Ci) __oemalos; (,c) 16-30 rai.

-.ctuaily, ezven in thec soe;dinj-s 2rc'm flea.' whih ad rcie
-z~nýý and oven :'iundrods, of m.icerobial bodies %;;it.., thei nutri'ent ii,,uld.
irn 16-30 minutoz thaere is a red'uction In -whimr lnumbanr by fro.', 160
to 1000tios and in several hours in tiw ovr~~i-,.uiiber of
ca~ses; tac, f-Leas infectod ithtne _V strain t-urned out to 'Do storile.

.~o se an a~alo::us,*fcturQ 'n ti~e w:ork,- of 'Kart.man. _i-w eoi~e
(J6,in %whion a s.-iarp rezduction Ls shw- in tne. numbe~r of -Licroo-

-aa oouacs Ln .. _chaoo.)is fieas in t.-I course of thu first d-~y aft,;r

t~cont inL-at0a foecain:;. It is L-nterez;Lin_- t.iat in cormole~tQ con-
foi-. r y .'~ta ti,.a data of Tiflov the .miýcrobos of virulent str~-in -;o
iloi 1.(.r0 'iesorvcd bectter tha-n thc, ,:V vacciine strain in flUa's. I n
aco co.--n, wita thae dat-.a of juncin tiine h-y1;othieti-c cuacterl'c_'a d-CLa
n ot ý.:ca an effect at a ruduced tem.)eva turo, and in our tests at
7-L-5 jractcally t-ine saiiie amount of .iicrobcs w~s preserved -i.n fle-S
-s :as ;zrodzuced. in all cases fi-*urez; were obt-aIned u:nc; ere on

~n.order as ca-culuted, Eunz in on.-- - a r-ctlcally ideal con-
fo:1 ty36 and 80 thnousund mnicrobial bodies. it is necess.;ry t.) take

int aconttht in tst brea rol' -inary nature and -noculation
..-- tai a dilution of 1/10,050 ) a made on one .fetri caiz. ita-aar,
rn.r-Jfore it *.as ospýcc'ally i~mdortant to obtain a conformity on

~rezof nu.mbors roflectinL; tniznuber of microbial bod.ýos, which
.;1AS c-.c-oved in those exp~orirsents.

10.



u;'c~IenL -.:ay of th faIte o~f m~rc in tL rgnz. f arir
f Iu- Qscý I~ re~ns of £L .' o-s t o -z;-- in -,it rodu~ct ion of vaýriou .. wuio
of icoilbodies, and tho adt .,tatI:onal ;.caksof tarG :microbes

C one Da s --,GctS

1. btdaýCios were.6 d of c~ aoof Lodi , ndi aojiec uO en-
":.orgmen.",-t of 21.Urbilli :týw:a. C.1aic fleas durý,nc- forced
feadin.-; ta-rozji of Il:-es. * Dii u2 ncus %.oru s-oa'a in tao-i ra-te of
abs orztlon and o,ýr;o infected liaquid taken i-n dependingL on i~ts
t5 alzItatuiva omCf)o sition,

2. Cosorvations waere made of tma survival ra.te of fleasYncr
anrd Leon forced fed with p)laLgue -. icrobcs; it was ostablis,:)ed ran-t
trze deara. of fleas as a, result of theo 1:rocedure of feeding; did not
increa-se noti'ceably .1fl com.zparison with, norm,-al.

Yhe'n relationshaip of calculated numiber of m,,icrobial bodies,
absorbed by fleas to those actually contained iLn vmLoimr was estaýblisr~ed;
a rpdreduction was revealed in the, number of microocs in thle
or~ani s;i-, of fleas at 21-24o in the fiLrst hours after tn-ey enter
t.ic organism. of the flea.
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