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vav3PLACENTAL (PASSIVE) TRANSMISSION OF PLAGUE ANTIBODIES
IN RHOMBOMYS, SKROLOGICAL INVESTIGATION IN PLAGUE

/Followinz is the translation of an article by

M. I. lievi and Yu. G. Suchkov in the Russian-

language journal Byulleten' Eksperimental'noy
Biologii i Meditsini (Bulletin of Experimental

Biology and Medicine), No 6, 1963, pages 88-91;7 et

From the Rostov-Na-Donu Scientific Research
Antiplague Institute

(Received by editor 16 July 1962; presented by
the Full Member of the Academy of Medical Sciences
USSR N. N. Zhukov-Verezhnikov)

The facts of transmission of immunity or antibodies
from immune females to progeny in mammals and birds in
different bacterial and viral infections are well known.
Even at the end of the last century Erlich established
the transfer of antitoxins from immune females to their brood.
He showed in fact that transfer of antibodies during milk
feeding is possible in mice. A detailed survey of numerous
studies undertaken abroad in this area during the twentieth
century has been made by I. M. Mechnikov (5). In 1959 N.

A. Demina published the survey "Transmission of Antibodies
Through Eggs Deposited by Immune Birds'. New studies con-
cerned with passive transfer of antibodies to progeny in
mammals and birds appear annually in the literature., Thus,
very recently Coffin, Hook, and Muschel (6) showed that fetal
blood in human beings possesses bacterial activity against
staphylococci and streptococci, salmonella and intestinal
bacillus. D. K. L'vov and R. L. Naumov (4) have found anti-
bodies to tickeborne encephalitis virus in the progeny of
fieldfare thrushes. The transmission of antibodies from
immune females to the progeny has been recorded for chorea
and intluenza for all neuroviral infections, with the excep-
tion or lymphocytic choriomeningitis. In the last example,
as Weigara and Hotchin (7) have shown, complement-fixating




antibodles are not transmicted from immune white mice to their
proweny. However, studies concerned with the transmission of
dntibouies to the .ropeny in plarue have not been found in the
Literutue..,

we decided to study the passive trunsterence of anti-
bodies to plague causative to the proreny of large jerboa.
nxperiments were performed on the large jerboas undergoing
natural infection with plague and in the Central-Asiatic desert
plirue focus (Northern Priaral'ye).

rxperimental Methods

rernant large jerboas were trajpped during May 1962
in territory where plague epizootics wers under way. blood
sami les sere taken under ether narcosis by a syringe from
the neurt. Some of the females were sacrificed immediately
upon blood sampling and fetuses, placenta, and amniotic fluid
of e.ch embryo were removed separately. ‘lhe fetuses were
rinsed thrice with physiological saline solution, and then
carefully eground in a mortar with sand and were reduced to
pulp with physiological solution on =z 1:10 basis, this sus-
pension teing used to dilute the fetal serum 1:20. The same
procedur2 wus followed with the placenta. The amniotic fluig
was investigated for the presence of antibedies by the hema-
gglutination-inhibition reaction (20 observations), but anti-
hodies were nct found in any instance.

wome of the females following blood sampling were placed
in id=-liter plass jars until time of birth. The jerboa were
fed -ccustomed food (haloxylon, Russian thistle (salsole sp.),
sage brush, meadow grass, and wild oats). vuring the first

sev.-rqi davs feollowing birthine the females consumed their
nroreny (12 observations). In dark metallic cylinders only
> remsles of 9 siving birth devoured their progeny.

‘he blecad of newly born jerboa was studied on the day
uf birtn, and on the 5th, l4th, 15th, and 20th day afterwards.
o the day of birth blood could not be removed trom the jerboa,
neleonttating digsection of the hcart and liver .nd the prepara-
tion ol washings of these organs in 2 ml of physiological saline
solution. ‘inis infusion was placed in a test tube, left for
.=b nours in room temperature, and then the upper layer of linuid
removed, which was used to dilute the fetal serum 1:40. Blood
w415 taken rom the heart of jorboa aged % days and older through
dissection cf the thoracic cavity; the serum of young jerboa
Wi u:ways opalescent,
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- _ DIne suspension cl fetus and placenta, the infusion
éSmy!/ of the heart and liver of the newly born jerboa und

the amniotic fluid, the serum of the voung and adult jerboas
were heated for 30 minutes at 56 degrees, and studied in the
hemagglutination-inhibition reaction (HI) together with form-
alinized erythrocytes, sensitized with fraction IA of plague
positive agent. The method of the ccnduct of the rezction has
been described in detail in Kratkoye Rukovodstvo po epizootolo-
gicheskomu obsledovaniyu...(Brief Manual on Epizootological
Examination...) (edited by A. K. Shishkin, Rostov-na-Donu,

196C0). The HI was carried out with all material from a single
jerboa simultaneously.

Experimental Results

In all 41 pregnant females were cauzht, and antibodies
to plague causative tested by hemagglutination-inhibition
were found in 17 of the animals. At the same time only some of
the animals could be investigated for the presence of antibodies
in the amniotic fluid and placenta, while the embryos of all
jerboas were investig.ted.

Thus, of 17 pregnant females containing antibodies in
their blood 104 embryos, 44 placenta, and 42 specimens of
amniotic fluid were obtained, for which in all cases (with the
exception of 6 samples of amniotic fluid from a single jerboa)
antibodies to plague causative were found. In most cases a
definite correlation was observed in the antibody level in the
female and embryos, placenta and amniotic fluid. In distinction
to dilutions of the female serum, dilutions of the embryonic
and placental suspension only approximately reflected the anti-
body titre in serum of the fetal blood, which is accounted for
by characteristics of the methods used in preparing the suspen-
sions. Noteworthy is the fuct that the antibody titers in
various embryos, placenta, or amniotic fluids obtained from
a single female ranged within small limits.

In the HI-reaction investigation of 60 embryos, 27
placenta, and 23 amniotic fluids taken from females not con=-
taining antibodies in their blood, a negative result was forth-
coming.

Since the large jerboas born in captivity ate their own
otfspring, we were not able to trace the duration of antibody
carrier status of the newly born jerboas for a large sample,
although in somecases this was possible. In all 42 animals
were investigated.

It is easy to note that in all cases antibodies were
found during the periods investigated in the progeny, in which
as a rule a correlation was observed between the antibodies
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TABLE 1

Distribution of Antibodies in Pregnant Females, Embryos in

Flacenta and Amniotic Fluid

Q) HecnenyeMass mKAKOCTL
. 1 .
G } ;,p:::":; chneumu u3 TRANER smOpUO. @cycneluun "3 l ' OKONONACKAN
@» CAMKH HOD TKanef paaueny WHAKOCTD
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- O 3 £ -
PRESD H T H
1 5120 | 7 640—1280| 7 | 320640 | 5 | 1632
2 1 250 4 - 320640 | 4 160—-320 4 32—128
3 32 6 320640 | 6 20—80 6 <16
4 1280 6 3201 280 3 64—128
5 20 ?HO 5 5120~-20480! 5 [5120—~10240] 2 {2560~5120
6 320 3 80—160 |3 80—160 it 3264
7 2560 5 320—-640 | 5 640 5 ' 128256
8 320 4 2,5 160—320 | 4 160320 ! 4 128
9 5120 10 1 610—1 280 ! !
10 163 840 9 1 2 560-5 120 '
! 5120 8 2,5 |1 280 -2 560 !
l? 10240 8 2 1 280~-2 560 :
13 1280 4 320 - 640 1
14 2 560 9 1 320—640
1o - 640 6 2 160320 | O 160—320 b L= 12Y
16 2 560 6 1,5 | 12802 560 .
17 2 560 4 2 1280 40 320 640 ;A 128206
1831 0 | 60 |1-2 o pr| o | m]|
: i [ -
Bceré'g}. . |164 ! |7l| | 65 '
Remark. We denote by the antibody titer the value which

is the reciprocal of the limiting dilution of the serum

active in the HI test.

LEGEND:

of pregnant femalie;
suspension of place
h) number of embryos tested in the HI reaction;

a) number of animal; b) fluid investigated; ¢) blood
d) suspension of embryonic tissues; e)
ntul tissues; f) amniotic fluid; g) titer;
i) average

size of fetus (in cm); j) number of placenta; k) number of
samples of amniotic fluid; 1) total




titer 1n wregnant femnles and their otffspring. We must not
rorget tn:t the method of investiguting newly born jerboa
precludess precise estimates of the number of antibodies in
the serum of the .nimal. Within the limits of 20 days still
hirner antipodv t,iers were observed.

TABLE 2

pelepmination of antinodies in Sera of Pregnant Females and
rheir Froveny
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v I 7 2560 1280, 1280 1280 640, 640
3 i 21 320 320, 160 :
4 1 5 10240 2 560, 1280; 1280 1200
i) | 5 2560 640, 640 ! Uiy | 160
b ! 8 640 640, 320 160 160 160, 160
7 l 3 5120 1 280, 640
N 3 160 320, 160
9 l 8 5120 640, 640 320, 640 80, 80
d Hroro. .. 9 18 5 4 6

lTwo figures in the column mean that two jerboas were
investigated during the time indicated.

LEGEND: a) number of animals; b) period of determination before
birth (in days); c) antibody titer; d) in serum of pregnant
females; e) in serum of young; f) on day of birth; g) five days
afterwards; h) in 14-15 days after birth; i) in 20 days; j) total

The duta leaves no doubt that under natural conditions
antibouies are transferred from immune females of large jerboas
to their progeny. It remains unclear how long is the resi-
dence of pussively transferred antibodies in large jerboas
and whether the antibodies play a protective role., It has
been noted in the literature that in many infections the period
during which antibodies can be detected in progeny averages
2.4 weeks. It is doubtless true that the duration of detection




QLo T S e Yo ang o gepends on the oricingl titer in

the 1. tora v en¥. I is precisely because of this that

1t W oo Lo count not only the duration of antibody

detesLoor ent i o the period of semibreakdown of the passively
L o0 s oaieny waich period coes not depend on the

o Ty eer, ‘s, in chilaren born from mothers immune

e e e e, e seriod of semibrenkdown of virus-neutralizinge

B

mbtivosres o 4 ravs 1, Tt did not appear possiblie with our

Pt - o+t Wer the Juestion of the dynagic:, of bresk-

C et . N ‘tem) tted antibediec, althourh tne imiren-
- e ot gy e Clith gy the antipodv titer decreanad
rw

i poos ot ave rele sl antibudaes tn placue has been
L e, voral cnvestizator: (%), Although no data in
Yave.s o L “ole TLve vole of passivelv transmitted antibolie:
Gl sy e werdea Yo gut lforth the following hynothesis.

Se AL Carmee 4erwos in the central fisiatic desert natural
IR VO ~ s rsaci.al horts ol plasue cauuative microorsani..me,
who. Tl tauoo . oo gonsicercsble extent the relutively hirh res-
HIR i o tutt anamals to this infection. In all probab-

cily. . .00 s reos3, an has also been established for noon
i Ul tang Ll the YJelga, olwvcue resistance is
| o U = CLr s n o wereitsy trom eenesat.on to generation.,
1 “ wrbua.are sot kern recistant, this nuality in
o : o Wt ot wv the time tenc Ueeding on maternal
) o7 en v che time of 5noo U of Soxual maturity.
b g o teed recictunce 1o jocutions where extene
RTER Y oo bean uncorsuy ane where the probability
i 1 SO nr Y o bite ot a pl roe tick is high

S el . ctotne CicKs Teed worse vopraciously on tre
w a0 erbod), the orgransoam of the oung is uncer

re anternal antibodies. VYWe ¥now that in
trny joercent.re of adult jerboas containing

o : : ' fous tive in their serun ranees from 20 to
f o son ol antirbodies froen lmmune temales
' . . tne curversl ol the vovne of lovrge jertons:
ey . : Sowere evtendged ol aeus cplasolics are in

e .oy oo AL, daranova, U. F., Voprosy virusologit

: W Jiroloeyd, 1991, No G, pare 700.

. e 0L e e, seurnal mikronitologii (Journal of Miero-
Lo ety by o by pare TU9,

. oa o derestinieoy, He Noy Immunologiva chumv { Immunoloay
o VYlarne Moscow-Lenincrad, k940,
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