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Partial transiztion.

It has been known for some tlue {28 the disennscrance of p
from the bocy does ndot ceincide with cesszation of disezse. It i
generally accepied, however, that viruses circulzte in the patientls
biood only during the first few days of illncss, scldom for longer than
one weekk. Reports of more prolernzed viremi:z were alweys received vEi:
grezt reservation, although Calmette and Guerin (1) had chown szince 1S3
that vaccinia cirus circulates in the blood for severzl dzys without
syepboms, and that typical skin erupiions zppear only when tae anizalls
fur is shaved or extracted. In 2ddition, Gins (3) demonstrated in 2920 .
by means of corneal lesions and elicitation of specific keratitis that
veccinia virus circulates silently seven days afier intravenous instillabic.
Herzberg-Kremmer and Herzberg (7) hed similar results in 1930-1931, when
they found vaccinia virus in the dlecd circulation three to ten dey: cliver
vaccinaticn., On the other hand, Scott and Simon obtained varicls viras -
in 1923 from riincpraryngeal sputa of two sm2llpox patients, 23 deys afier
commencerant of illness from cne, and 31 days afier onset {ronm tiae other,
i.e., &t 2 time vwhen all scabs had been shed.

Puntigam and Orth {11) reported recently (1953) that they produced
orchitis after intratesticular injection of rabbits with virus-containing
blood plasma obtzined from calives used in vaccine production; the plasmi
had been obtained at different intervals after incculation. Following
centrifugation of testicular suspension, these authors found elementary
bodies of vaccinia under the electron microscope up to 528 hours (22 cays)
after injection. o :

In contrasi, the studies (1950) of ¥cCallum, McPherson and Johnsione
(10) produced variola virus from the serum or blood plasme of only two
cut of seven smalipox patients on.the third and fourth day 2fter onse:,
vhen mzierial was injected into chick embryos. These authors isolated .
the virus by egg inoculation of rhinopharyngeal secreticns frox: the saxe
eight patients in only two cascs, despite the fact thaet scereticns were
obtained witiin 2-5 days after cnset. The same authors found it impossidl
to isolales varicla virus in ezg culiture, although the sscreticns were
procured from Iour otier patiexnits three to four days prior to adpearance
¢ ercpiicn (comuact cases), and it is generzlly zccepted that the
izfectivivy of thess secretions is highest in the pre-erustive stage.

Cr. the clzer rkand, the gusiular pus of 21l twelve patients contained tire
£ chick embryos. -

iras, as dexonstrated by inoculation o




In 1950, dovmie, HeCarthy and Xzcdonzld iso"=‘:.;c whe wAmas by
iroculating eggs vita serum of variclz patients nelir Iirsy Lo Jourin
dzy of illness; results were positive in four oa» o szvon cases, Tao
rninopharyngeal sscretion of & smallzon: patient in the Drot anc sccond
doy of illness failed to reveal virus. e authors concludes Zrom these
findings that the virus circulates in the blood only Suring thc pre-
eruptive stage.

The p*eceda.ng discussicn reveals the divergence of oiiniza that

besets this problem, i.e., the length ol tirc spent by v.. v;, or vasciric
. virus circulating in the blood after onseil of disease. %iis cuesticn is

not only of theoretical interest, but is siznificant from the epidewio-
logical viewpoint and from the aspect of host-porasite relziions.

. Qur studies. of this proklem proczeded from zn observation made by us
in 1953 during the investigetien (still in vrogress) of interfcrence
phenomena produced by vacciniz virus. ile established that the above-
mertioned virus may still be cultured from the blood 37 days afier
intravenous or Intracutanecus instillation in rabiits., ile must add here
that we never used serum or plasma in egg cu.n.tures, but always unclotied
whole blood (see below), since one of us pad found that the mejority ol
organisms are trapped in the mesh of the clot and are transferred to the
serun in very small numbers, The same entrapment took place in meshes of
silk eurd when the survival of Brucella in cheese was studied; the
cheese had been made of milk a.rt:.fn.m.ally infected with a imcwm quantity
of geras.

V:.rem:.a after summ of smelloox

Judging by positive rabbit tests and initial pos:.tive results of the
present study of vaceinated children, we assumed that the ccrditions
were analogous in the case of smallpox, despite the controversies and
the impossibility of culturing the virus from the blood save during tze
first few days of illness. A coincidence confirmed this assumption.

During the night of 6 July 1957, the 29-year-old sa2ilor J. Sk.
arrived in Athens by aircraft from Port Sudan. The airport sanitary
authorities noted a few sparse, reddish scars in hais face and found two
scabs on the lower left leg. Status of vacciration: unknown. He was
immediately placed in an isolation hospital. The anammesis revealed
that this m2n had landed at Port Sudan on 8 May 1957 on board a ship
sailing from Zedda. On 14 May 1957 ke came down with chills, high fever,

-vordting, headache and pain in the joints and loin. Two days later he

was hospitalized in Port Sudan, On the third day of iliness a sparse
eruption appeared on his head, descending slowly across his body and
becoming pustular. Drying was followed by formation of sezbs, which
began to drop off until only & few were left on his lower legs by 3 June,
the day of discherge from the hospital. although this man had contrzcted
classical varioloid during the course of a smallpox epidemic in the Sucax,
his record listed 2 noncommittal diagnosis. On 7 July 1957 the State
Eygiene latoratory carried out a blood culture in 12-day chick extryos
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by the custozary metnzod (plood serum); the result wes nogative.
Ho scabs were J.Ofu &% thls tize.

On 21 June 1957, i.e., 3& deys after onset of disease anc 14-15 days
_ft.er loss of scebs, when the szilor was scheduled to return home
ollowing thorough disinfection, per..a'w exeminaticn by the sardtary
aumont:.es, we were able to draw blecd for 'v'a‘.er-gljcwo_ :1.1...&, of
which lots of 0.1 wiere injectes into tws 12-day chick embryos.  The
result wus positive two days luler; each membrene containcd in average

-of 4O pustules (Fig. 3).

Kow tlosd serum from the same sazple was inaciiveied for % hour &t
56°C in order to destrey possible virus nc.rt:.cles, mixed thoreuzhly il
dith 1 ml of a2 10-% d.’lnu..on of vaccine (earlier neutrelizatics test

k‘ac. shovn this retio e o ont:::e.l; stored for 2 hours e.t roCH LeIDerEe
wure, vhen injected inic 12-C:y chick embryos in lots o- 0.1, Forgy-
eight hours later 0.05 mi of the 10~% dilution of vaccine treated with
vatient serum had produced an average of 10 pustules, m:.le the eontrol
{two chick embryos infected witvh 0.05 of va.cc:.ne diluted to i5-h) had
yielded &n a.verage of &0 nustules.

"“ﬂe &ifference bgtween merbranes (sl:'.,rtl,; or severely hc:a*rmg;c,
etc.) described nrev:.aasly were agein apparent between those subjected to
neutralization tests and controls (cf. F..Q. L, 5). This proves that

variola virus still circilates in the petient's blood 38 days after onset
of disease and 14 deys afier shedding of crusts, despite the fact that
his serum had a reiatively high virus-inhibiting potency which perzitted
the growth of only one-sixth of the virus compared to the cont=ol test.
Tae » u..ogernc power of the virus also seemed to change in tke presence
of sen;n‘., whea compared to the controi virus,

{ Discussion

~The p*esewt experiments repeztedly o.e..ms;.raten the su'nval of
vaceinie virus in the blood long after the disease process had stopped,
1:1cluo...ng one case of smallpox. If one assumes that an :.nfec..:.ous
diseasc is an ecological process aimed not at the destruction of the
two competing systems, tut possibly at their survival and balanced co~ -

existence, this result is not surprising. The survival of anm infectious

cisease seens to indicete in most cases that the host has become unsuitablc
for furthier habitation Dy the parasite, i.e., that the parasite, while no
longer 2ble to propagate in the host's body, does not perish all at once.

Isolated pathogens may exist for extended periods in the host's
regenismin & state of necrobiosis, i.e., they are a2ble to reproduce,
under special conditions, outside the host organism. This type of
reservoir is more prevalent than previously assumed. It does not seem
t.o be of great .ep:.demologw cal importance, tut does reinforce the irmnity
% the host, since dzily disintegration of necrobiotic germs acts 2s &
*os.unve impulse on reinforcement of host immnity. In this perspective,
ire sroli rumber of germs present in 0.08 ml of blood must be evaluated
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