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Abstract. Tn the natural focus of leptospirosis at the lake Nero (Yaroslay region, USSR) 630 samples
of soil were investigated for tho presenes of loptospires. Seven ealtures of leptospires wore 1solated
{rom the soil; five of thom were puthogenic (Iour belonged to the sevogroup Grippoty phose and one to
the serogroup Hebdomadis) aml two were sapronhytic. Among the eultures of pathogenie leptospires
isolated from soil there was observed the samo gquantitative ratio of sorongroups as among cullures
obtained from rodents, which suggests that the leptospires cirenlats from mammals to soil and vieo
vnrsa,

A knowledge concerning details of existence of pathogenice leptospires in the environ-
ment outside the animal organism is &till very scarce. Cultures of these leptospires woere
lirst isolated from water of natural basins and moist =01l in Malaya and the Northern
Kalimantan. About 1,500 strains belonging to 2% various serovariants (Alexander
et al. 1966) were obtained. In this country no similar works have been carried oul.

The objective of our study was (o isolate cultures of pathegenie leptospires from moist
soil and to establish the frequency with which these microbes can be detected in the
area. The work was carricd out in the natural foei of leptospirosis in the hollow of the
lake Nero (Yaroslav region, USSR),where the main carriers of pathogenic leptospires
were small maummals (Microlus oeconomus). Among these animals most circnlate lep-
tospires of the serogroup Grippotyphosa and ITebdomad’s (Ananyin and Karaseva
1961).

MATERIAL AND METHODS

The observations were sarricd out in 1974, from June to September inclusive, on two plots in
places typical of the focus. One of them, measuring 1 heotars, was situated in a very marshy hnssock
thickly overgrown with sedge, canary.grass, horse-tail and other boggy plants. The other plot of
0.8 heetare extended along the lnke Nero and was covered with a thicket of tall reed. The averago
muoisture of the soil and pH in both plots were the same. At dilferent places of the plots tho moisture
ranged from 69.5 to 70.3 ., and pH from 7.4 to 7.8. The soil was of the humus boggy-peaty type.

On hassocks the work continued during the entire season whereus on the reed thicket only in
August and September. Numbered stakes wero placod with an interval of 10 em each other on both
plots. A total of 100 stakes were inserted on hassacks and 75 on the reed thicket. The plan of the
plots and disposition of stakes were mapped. Every day 1 g samplos of soil were taken noar 10 of
the stakes and investigated for the presence of leptospires, When samples of soil near all stakes
were taken, the process was repeated from the boginning. On hassocks, investigations of the entire
plot (i.e. soil sampling at every stake) were conducted in June, July and August. In September
samples were taken only at 64 stakea. In the reed thicket full survey was oarried out twico,

Every sample of soil was suspended in saline (5 ml) and after 1.5—3 hours examined by mieros-
cope, If mobilo leptospires were detected, the material was injected intraperitoneally to golden
hamsters. Thirty days later the hamsters were sacrifioed, the suspension of the kidney was examined
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nncd anoeulanion of Vervoort-Waol 75 yiediomn was carmied out by eonventional method, All positive
cases were plottod an the plog o the weeae . 1F hanstors Golod to get infocted, momany eases <ol
stnphiong wa< repeated an the same place, Boacteriologieal teehigue v-ing 0,22 wi millipove filter was
then ﬂp;nlwil i order toomet the o, o all, 620 snples of soill were taken and investigated,

Non-lalhmg traps were ploecd on tho plots newr every stake and examined daily. The trapped
rondents woere marked, i estigatod for leptospirosis and et free at the plaes of eatehing (Karasevn
10058,

RESULTS

At the hassock plot daving the whole period of the study leptospires were revealed
in 24 various points, .o, approximately 14 of the entire area proved to be contaminated,
Of 364 samples of <oil, leptospires were identified in 43 cases, j.e.in 11.8 9. It should
be noted that the distribution of leptospives in the locality was inercasing every month.
Licdune the leptospires were identiticd only in two points, inJuly in 11 points, in Augost
w14 pouints, and in S optember in 18 points,

FEis noteworthy that in many cases leptospires were found repeatedly in the same
place. Thus, they were found cnce in 12 places, fwice in eight places, three times in one
place. and four fimes in three places.

Two cultures were solated at the entire hassock plot. One strain was obtained by
tfecting o hamster and adentitied as belonging to the serogroup Grippotyphosa, the
cther one was isolated by bactericlogioal method, Injection of the latter to hamster
produced o effect. no reeal leptospiresis appeared during 30 days aller inoculation.

In the year in which the study was conducted there was a very low number of rodents.
and during the pericd of the study the experimental plot was practically uninhabited.
Nol a single animal was entrapped on the plot.

Quite a different picture was noted an the other plot which was covered with thickets
of reed. Although they were not numerous, Microtus aeconmmus were trapped systemati-
cadly in this area. The density of their popmiation amounted to 18 individuals per 1 hectare
on the average. An intensave epizootic of leptospirosis was developing among these
animals (11—12 %5 ol investigated specimens carried the leptospires). At this experi-
mental field leptospives were found in 23 of the 150 investigated soil samples, ic. in
11.6 9, of cases, in the vicinity of 21 stakes.

On the whole, 5 eultures of leptospires were obtained on this plot. Four of them were
olated through hamsters and one hy dirvect culturing of the filtrate, Out of four strains
of pathogenic leplospires three were wdeutified as Leptospira of the serougroup Grippoly-
phose. and one as HTebdomadis.

Thus, 7 cultures of leptospires have been isolated from maoist soil: five pathogenie
(four of the serogroup Grippotyphosa and one Hebdomedis) and two saprophytic.

DISCUSSION

Pathogenie leptospires cirenlate ir: populations of mammals of many species (Alston
and Broom 1958). There have been different opinions on the significance of the environ-
ment in the existenee of these microbes. One group of investigators considered that the
main pathway of Lepfospira transmission from animal {o animal was a sexual one and
thus excluded entirely the significance of the environment in the circulation of patho-
genic leptospires (Kik tenko 1954, 1962), The others, on the contrary, assumed that the
leptospires could exist for a leng time outside the organism of warm-blooded animals
and be source of infeetion of healthy individuals (Terskikh 1945). However, no evidence
confirming any concept was available.

The results of our studies indicate that in natural foci, besides the circulation of
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leptospires in animal populations, their existence in the environment is of considerable
mportance, There ou the hegey experimental plot with hassock at the period of the
studies were no rodents, but besides saprophytie leptospires there wore also pathogenie
ones. In carlier experiment it was shown that in artificial application of the urine of
spontaneonsly infected Microtus orconomaus Lo the seil alive leptospives retaining their
pathogenic properties survived as long as 279 days (Karasceva et ol 1973).

Tagging ol animal carviers of leptospires with radicactive phosphorus and subsequent
radiometer recording of portions i the urine with leptospires disseminated en the
locality revealed that up to 600 infective poinis were concentrated on | heetare (Kara-
ceva and Litvin 1068). Conscauently. pathogenic leptospires can exist in the enviren-
ment for a long time: they are able to survive freezing, thawing and exposure to cther
abiotic factors. the extent of their dissemination in the territory being very great.

It was of interest o compare our findings with the results of investigations condneted
in Malaya. A comparisen of quantitative ratios of strams of various sevogroups isclated
from water and soil (Alexander et al. 1966) and those obtained from wild aniaals
(Smith ot al, 1961) in Malaya revealed that there is no corvelation bhetween them,
Culturcs of the sevogroup Jarvanice were isolated predominantly from avimale, whereas
fhe sirins belonging to the serogroups Teferobaemorrhoegioe, Canicole. Pyrogenes and
ITebdomend's were isclated from the envirconment. Only leptospires ol the serogroup
EBatariae weve <olated both Feom animals and the environment,

A different picture was observed at the lake Nero. From soil cultures were isclated
maivly leptospives of the sercgroup Grippotyphosa. and less frequently leptospires of
the avenp Hebdomad's, 1o, there was the same ratio as that observed among cnllures
obtained from rodents (Ananyin and Karaseva 1961). In other words, a coentinnous
civenlation of leptospires from mammals to soil and vice versa, seemed {0 take place
there.

The results obtained are of epidemiolagical significance, and should be taken into
account in planning measures aimed at sanitation of natural foei of leptospiresis,

PESANVIALTATH HCCOELOBATNE HOUMBLL HA BAPARENNTOGCTD
HATOFENNDBINI AENTOCHHPAMI

iv. B Kapacesa, 10, I Yepnyxa n T. @ Caxapuena

Pesone. B npupo;mos avare sentocimposa ga oz, Hepo (Hpocaasekan oda., CCCP) Guno
HOCAC0BANO A Haanuue acatocnnp G630 npod nousw. Ha nousit M30uMpoBano T KyabTvp
ACHTOCHHD —- 0 parorenmux (4 omaecen ® ceporpynne Grippotyphosa w ouna Hebdomadis)
w2 campopnrinaecknX. Cpejin K30 IMPOBAHKBIX 13 104BLL KYALTYP NATOrCHHLIX JENTOCTIHD HMET0
MOCTO TO JKC KOARUCCTBEHHOC COOTHOMICHUE CCPOrPYNT, KOTOpOe OLUI0 CPLin KYJaLTyp, noiay
GCHHWX OT IPLIAYHOB, YTO FOBOPHT 0 IWNPRYIAIMK JICHTOCUUP OT MJCKOIMTAINUX B HOUBY
n odparuo.
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The books which appear in o new edition are
intereating  becnuse they signalizo not only
thewr nsefulness but also the dovelopment in tho
fiold during the time from their first edition,
The reviewed book definitely has proven its
uscfulnosa. It brings a well balanced roview of
all aspesis of biological eontrol and many
unswers to actual questions of environmentalist<
conecerning techniques and means in post control
with the use of entomophagous insects and
pathogens. This main topwe is complemented
with short outlines of biotechnical methods
including the use of atractants, repellents,
pheromuones, sterile male technies and hormono
nnalogues. In all chapters older data of the first
edition are complemented, in many cuses whole
sections nre re-written according to the most
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recent reports of officient fiold trials or large-
scalo apphientions. The main changes are in the
section on pathogens of mvertebrates where
four new subdivimions are introduced, treating
tho use of pathogens in the control of insects
and other arthropods, of helminths and anails.
seneral aspeets of production, mode of applica.
tion, side reactions, resistance, impact on useful
non-target. organisms including man and verte-
brates nre discussed on the basis of published
reports, With the incrensed selection of references
cited at the end ol the book 1t 13 a usaful refe.
renco hook for inseet pathologists and ento-
mologists as well as for workers in the general
field of plant protection and environmental
management.
Dr. J. Weiser, D.Se.



