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Neuropatiology and Peyohiatry, 16(1), 19475 317
Grashchenkov, N, I,
Pathogenesis, dlhlcol Sysptomatology and Therapy of Japaness Encephslitis,

The particularities of the pathogenesis of Japanese Imoephalisis
are considered to be the paths of introduction of the virus imto the
humen organism and its circulation within the organism,

At the present time it has been firmly established that the vecters
of Japsnese encephalitis are several types of mosquitces, These mosg~
uitoes are noted for their bdlood-sucking on humans in certain areas,
under certain climatical-~geographical situations,

A mass birth of these mosquitoes causes a concentrated attack ox
humens, therefore, inoculatiag a great number of humsns with the virus
in & shorttinme,
| The inoculation of a large quantity of this very pathogenic virus, :
ia particular during the lowering of the resistance of the humen orgsnism,
leads to a quick development of the uuu‘. similar to the epidemice

80 well kmown ia Japan. ¢
Meny years of study on the prodlem by my Institute, especially

the studies of the last year in Manchuria, led us to establish three

stages of infection of the central nervous system by this virus,
The first stage is the viral action on the endothelial walls of

the capillaries and precapillaries of the brain and, it is possible,

on the parenchymatous organs. While circulating and multiplying ia

the blood stream, the virus continmuslly works on the endothelial uih

of these vessels, ﬁncb eventually leads to & disruption of their

oconstruction and penetrabdility,
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‘ rain, esnsisting of a collection of structurally different micro- )

The w-penetrability of the endothelial walls of the finer vessels
creates that hemo-encephalitis bderrier which protects the nerve sleasnts
of the btrain froa harmfull actien., After the penetration of the endo-

thelial walls Yy the virus, the btlood plasma and its elemsnts disrupt !
the wall further, Wo encounter this type action in the ospillaries
and precspillaries of the brais and ether parenchymatous orgsns. This
1s eanly the firet stage of the virus actioa on the ocentral aervous
aysten,

The virus, having penetrated the hemato-encephalitioc barrier,
eaters into centact with the following mesenchymal barriers of the

and macro-glial oells.

Accordiag to modsra histology of the nervous systeam, the dasic
€lial elements are astrocytes, and lnr«m oells with mltiple
extensions (appendsges); some of which are alweys connected to the
wvalls of the rain vessels, Besides thias there exists another type

of astrecyte, & so call protoplasmal, which are clear extensions and

‘located near the walls of the vessels, and among nerve cells and

their fiders, forming & m of the latter, Under Getermined conw

ditiens thess astrocytes are capable of phagooytosis.

Parther, among the nerve cells and their fibers, aleag the smaller
vessels of the train, there are other finer glios ceils, 80 called~
eligodeadroglial.

Fiznally, a rich deposit of microglial cells, or Hortega cells,
vhich many refer te as histiocytes, deposited in the tissue,

The sum Setal of the named osllis receive the task of combatting
tha.virus of & dsease or toxin yhich penetrates the dlood vessels of
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" the braia, and can be called the mesenchymal barrier. These oells,

all aifferent, combat any infeotion, imcluding that of Japanese onas=; L

phalitis, They acospt the next attack after the endothelial liners
are disrupted, The virus first contacts the exteansions of the as~-
trocytes, located immediately next to tho capillary walls,

The virus then disrupts the giial cells by stages: tearing off
and desegmentating the astrocytic extensions, infiltrating and degen- .
erating their bodies, and also distroying other glial elements. The
protoplasmatic astrocytes are like medics, clesning the field of bdattle
of their comrades, the astrecytic extensions and oligodsadroglial el-
emnts, The micreglial, or Hortega cells, after the distructive
process and the field cleaning, quickly repliace the destroyed eleamsats
of glial and merve cells, The Hertega cells mlsiply increastzgly and
forn gliosal scars, separating the mesenchymal vaves of the healthy
aerve tissues from the lecale of virus destiuction.

The first phase og action of the virus is the disrwptioca of the
structure of the endethelia and & lowering of its protective biclogiocal
properties, which 1s connected with the process of exudation and trene=
udation, thea the second phase is & greduated disruption of ocertala
elements of glia with the appearances of preliferens and partial re=
parative actions.

After the penetration snd destruction of the second mesenchymal
barrier, the virus ¢f Japansse encephaiitis repches the immediate
sesve oolls and their fiders. The aext stage of battle begins, as
& result of which the nerve oells perish, snd we encounter this phase
YWy signs of odema and swelling of the oells and evea 1oss and whole
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segmentation of 1%s extensieas, Fiaally, we see the disintegration of
the cell, followed by i8s phogoaytisation and replacement by elements. .
of the misroglie.

1% ia understendadble, in the presence ¢f the adove, that a resuld~
izrg action of the great exudation and transudation -Sn bs various
dogrons of odomn in the brain tissus, The edems increases with the

_ further exudation, as a result of the penetration of the wall endo-

thelia and she formation of a circulation of fluid from the dasic

t1ssus inte the pareachymateus organs, in partioculsr, inte the braim.
4All the enumerated processes, having reached the hypothalams ‘

region, in which are located the centers of water and visceral dalanoce,

leads to a further increase of the edema of the brain and other paren~

chymatous ergans, due to the disiuption .of the water balanoe,

Tims, the histopathological character of Japaness emncephalitis can
Do directed to the foilowing bdasic elements:

le fthe afflection of the endothelia of the ospillaries and pre~
capillaries of the brain and parenchymsteus ergans, vith the fermatien
of varieous degrees 0f hemorrhaging;

‘2. odsma of the draing

3. various degrees of affection of certaia elemsnts of the neuse
aisg

b formation ef lympheid sleeves around the capillary and pre-
espillary vessels, as expressed by resctive-proliferative processess

% oertaia disruption of nerve cells,

Thus, the general characteristic process with Japanese encephalitis
is such; Japanese encephalitis is methiag more than a generalised hemo-
rrhaging capillaretexicesis -with aa exundational~preliferative process in
the parenchys of the draia, acocempanied by edema of the braia,
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() The localisation of the pathological process ia the brains, ire
regardless of the diffusion and generslisation of the sAid process, .
should be considered with the varying degree of development of the
prooesses in one or mthor sectien of the Yrain, This, evidantly,
is stipulated by the diversity of the angio-architeocture of the draia,

In recent times 1t has beea neted that ome and the same area of

P train can have varying quantities of blood vessels, For example, the

Tegion of the hypothalamus differs by having 100 times more vessels,
consequently, & greater blood supply than other regions of ths cortex.

It has long been established that the woundadbility of the sub- ] !
cortical ganglion is stipulated by the oddity of the vessel supply. | :
° This is vhy all generalisation and diffusion processes with Japanese
encephalitis were encountered by us ia variocus stages or degrees,
If as & result of exacting histopathological analysis of the
Japanese encephalitis, we try to establish this variance, then we
would see that the intensity of the process in the cortex of the

o e — e . ————— - -
-

" brein, esrtainly, 1s less than in that same region of the hypothalams _
and ceatral drain. More over, in the very cortex of the brain the in= |
tensity of the process is varying,in tho frontal regiens 1% is greater
than ia ethers, even though with & significant edema of the cortex of
the braia they all suffer from this affection,

The iatensity of the process is somewhat greater in the sud-
cortical region, This intensity inoreases in the regions of the op-
tical chiasa and partioularly in the hypothalams region. Mnally,
this intensity is expressed %o & greates dagree in the ocentral bhrain,
parsicularly oa the surface of the red mucleus and dlack subdbstance{sud-

‘ stancia nigra). After this the intensity ef the process signifiosmatly
| 5
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Gscreases ia the direction of the medulla oblongata; the process is ex
proeased even less tovards the spinal ocord, Along vith the varying degreo
of iatensity of the precess ia the btrain, we encounter a varying process
1a e interaal ergans, ia the first place in the parenchymatous (lungs,
itver, kidneys).

In thess areas there is usually an excess of bdlood, sometimes hemo-

‘rrhaging and edema, These conditions can be encountered in the suprarenal,

ia the mucous af the stomach and intestines, sven in the cardiac muscles
(ia the latter case-—aicrohemorrhaging),
The affection of the internal organs is stipulated by a direct

suffering of the cspillaries and precappllaries of the organ, as well
88 by dlsruption of the nerve regulator centers, in particular, the

"~ richly represented hypothalamic region,

Onoe more we will stress the two-fold nature of 'tho developaent -
of edema in the drain and parenchymatous organs: as r result of the
Gamage $o the endothelia of the capillaries and precapillaries and
transudation of the dlood pllllt into the parenchym of the drain and
a8 a result of the disruption of the water volums and visceral centers
ia the hypothalamatous region. As a results there is an unequal distri-
bution of fluid in the tismues of the organisa, oreating a cucﬁhuon
of the fluids fate ome direction-from the tissues izto the pareachy-
mateus eruu;

B CLINICAL SYMPTOMATOLOGY

The lenght of the incubation period of Japsnese encephalitis is
dotersined to be 5~14 days. It is difficult to establish the incuba-
tioa peried ia comneotion with the constant mltiplication of mosquitoes .
ummcmmuyma. Only in certain cases, wvhen
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the individual arrives from an area vhere he waa 1ot affected by mos~
quitoes, can an exacting establishment of the incubation period be made.
In last years outbreak in Manchuria the epidegiologists and parasitolo~
gists estadlished that the infection was eftained during their estay ia
an area of swampland, triangled by Iuba, Utoto and Tunlyso, then the
infections penstrated into the Mukdena and Dairena areas, vhich gave

an exact establishment of the varying lenght of the incubation peried,
stipulated by the above time elements.

The prodromal period for a majority of the patients was 2 days and
was characterized by increasing headaches, general body paias, chills
and loss of appetite., A Prodromal period with the above appearances
was noted in 50% of all patients and in the presentoutdreak,

However, in certain cases, for so called 1lightning courses, those
whose course is very quick, we could not establish a prodromal period. -

Jurther dsvelopment of the Japansse encephalitis is in determined
stages, having specific characteristics and symptoms, stipulated to some
degrees by the various phases of action of the virus oan the central ner-
vous system and liquidation of the remains of the latter action,

On the bdasis of an accurate analysis of the clinics of Japaness
enosphalitis, we establighed the following four periods of infectien:

1. initial period, related to the first 2-3 days of illness. It
is cheracterised by & rather high temperature with general infectional
and toxic symptoms. unltm?uly it is Joined with general=draia
symptoms with relatively poér .n;uroloa.oal symptomsg

In the initial period there is noted, as a rule, various degrees
of disruption of the ococipital muscles, degrees of spontansous or full

loss of consciocusmess, pﬁlu faded, variation of muscle tone ia the
7
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- visible, hyperemia of the face, sclera and upper chest region is clear,

_ %o light is decreased, certicel, subcorsical and stem symptoms. In this

" 40 olearly expressed;

"stTenght oa the corresponding balf of the body and clesr pathological

divection of hyperteuisa, . pecially in the extensors, variation of the
functieoa of the eye muscles and reaction of the pupilss |
2. Acute pericd-follows the initial period for 3-N days, or 56
days after the start of illness, This period is with a stable or
fluotuating high tqu:.tm. duriag vhich many symptoms of affection
of she hrain eppear, ia particular, the sdove msntioned general traia
symptoms inorease, the fainting spells increase and are deepes, the &
mscle tene rises, tension of the ocoipital miscle also, there is an
interchange of the periosteal and sinev reflexes in the form of weak-
esaing or dulling, or even full absence, & tendsnsy to perspire becomes

the coordiaation of eye movements becomes poorer and the pupil reassion
peried the dscerebration rigidness, in particular during severe cases,

3« Sabacute period, or the period of dscreasing sub=febrile ten-
psratures, In this peried we encountsr variatiens of some symptoms
ad stadllisation of others. Consciousness is clearer, dut not fully
returaed; the pulse gradnally decreases, although it is still high; the
muscle tone weakens, decerebrational rigidness and temsion of the 00-
dyuai macles is decreased, the periosteal and sinew reflexes are in-~
ocreased or even high, during this it ocan be noted that there is an aim
towvards hemiplegia, This is in conformance vith the decreased muscle

dgas—~0ppenheiner and Badbinski sysptonmsg
be Resitoml peried,
In paseing it is verthy to remsmder that the pathological signs
caa Do preseat ia the 1nitial peried, hevever, they can dissgpear or
be abeent in the acute period md again appear in the sud-acute, &
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Thus, for example, the dynamics of the pathologiocal o;an are stipu~
lated by the various degrees of muscle tone, on the horison of a sharply
expressed action, which the pyramid system does not always recieve ia
the fora of extensor-flexor pathological phenomena,

In this period the disruption of the coordinations is particularly
sharply upruud. Tests of dladochokinesis, finger-nose and knne-heel,
and an equal Romberg symptom indicate acutely disrupted coordination.

The subacute period follows the initial and acute period 7~10
days, or 12-17 days after the atart of the illness. In this period
early complications of Japanese encephalitis can appear; pneumonis,
pyelocystitis, thrombophlebitis, bed sores, sub-membrane hemorrhaging
(Translators note: could be sub~arachoid), and others.

The residual period, or period of convalescence, progresses with

subfebrile or noramsl temperatures, with remaining symptoms of organioc

affection of the brain (bemiparesis, dis—coordination, general musole
weakness, cardiac phenomena, presence, in some cases, of pathological
signs, decreased memory function and many other symptoms of ceredras-
thenia)e In some cases they progress with some psychotic stigms of
types such as schisoidization, hebephrenia or maniao-dspressive don-
ditions, sometimes with delerium,

In this period the late complication are encountered, such as;
poeuncnia, pyelocystitis, they can progress slowly, excreting bed
sores, by the acute period forming inte chroniosepsis. In this very
Deriod the disruptions of the carbohydrates volume is noted, in the
form of hypoglycemia and numerous vegetative distones. This period
lasts 3=65 weeks,

Vith Japenese enchahalitis the high temperature and determined
Stemperature curve for various periods of illness bhave a signifiocant

9




. importance, Not osusidering all the multiple~type temperature
S
curves, particularly in comnection wilh the combined residual nd,\mto

perieds, all variants of temperature curve can be divided into U4 types:
1. aspontaneous outbreak of a high fever, reaching U0 C with tenths,

remaining here 5-6 days. This temperature curve is characteristic for
moTe severs cases and acute forms of Japanese encephalitis, as & rulée
ending ia death;

2. rise in temperature for 2~3 days froa a subfebdrile in the pro-
dromal period to a high (40 C plus), remaining at this level for 5-7
days, wvith small fluctuations in 1 C levels, with a later lytic falling;
this temperature curve is typical for severs, but slov forms of enceph-
alitis; in some cases there are lethal endings, most often in 7-12 days

from the start of the illness; l

3, temperature which rises from the subfedrile in the prodromal per-

104 %0 40 C plus and remains for 2-3 days, with a later lytic drop, some
times oritical, And in these cases with oritical arops of the tempsrature
there is the possidility of a lethal end, because of the cardiac veakness,

but half of the patients with this curve survive; this curve is charsaoter-
1stic of the medium-severs course and of a relatively prolonged illnessy
My 1n the first 5-6 days the temperature is similar to that in

type 3 above, Dut with later maltiple, somstines lenghty increases as
s result of the joining of the subeacute and complications pericds
( broncho~pnsumonia, pydocnttl.‘.‘mrouu bed sores, etc)ss in some
cases, especially with the accumlation of several complications, &
lethal end is possible,
1st w go te the dasic symptoms, their pathophysiological mechen~
‘ iem, localisstion {i certaia secticns of the ocentral nervous systes
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and their dynamics in the four basic descrided periods of infection with
Japanese encephalitis.

As was satd above, in the prodromal period we encounter several
symptoms, indicating disruption of the brain membranes, such as: head~
aches, tensions of the occipital: mascle, sometimes the Keraig and
Brudsinski symptoms.

Fot negating the bdasic meningeal substance of the sald symptoms,
it 1s, however, necessary to note that their is soms dis~coordination
Detwesn the tension ef the occipital muscle and the lack of intensity
of the Kernig and Brudsinski symptoms, and equally, it does not fall
into those symptoms of the spinal fluid. Thus, these symptoms, es~
pecially that of the occipital mmscle tension, are not fully meningeal,
The tension of the occipital muscle-a typical phenomenon of the neck

tonic reflexes, was studied by two SGotfeh Scientists, Magnus and Klein,

and appeared as a result of any disruption, that is the disuniting of
the heailspheres and sub-cortical nngnoﬁ of the bdbrain from the medulla
oblongata at the central brain level, and partially, on the level of
the red nuclei.

As a result of the early appearance of edems in the brain in the
sub-menbrane expanses, we, therefore, enocounter self-styled(odd) appesr-
ances of meningism, that is , disruption of the spinal cord membranes,

But the tension of the oocipital muscle is basicly part of the above F

meation deceredration mechaniss,

4ds early as the prodromal period there are complaints of paim of
the various pu-ﬁ of the bdody, sharp muscle pains., These pains thea
become acute hyperestesia in the acute, sub-acute and residual periods,

vhich tegether-with the hystopathologicel analysis indicate the afflection
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of the optical chiasa or thalamus, which is one of the first to come
into the process,

Quiokly, however, there are other symptoms which indicate affection
of the cortex of the drain; disruptions of consciousness, sleep~walking,
deleriuam, labile aphatic disruptions; dut, incertain cases, there can
b; wveaknesa of the knees. With the various degrees of Aisruption of
consciousness there are affections of the sphincter. 4s early as the
acute state there are noted the appearances of hemiplegia, Irregardless
of the sharp muscle tone, these hemiplegia soon, in the sube-acute and
residnal periods, form hemiparesis. All the said phenomena indicate
the disruption of the trontul.lobu of the brain, such as: sharply
4isrupted. eoordinations, complicated motor wovements, These all in.
dicate the affection of the lower ends of the parietal regions of the
oortex of the brain, ,

The substance of these symptoms consists of the inabdility to come
plete simple straight movemsnts, They are well expressed in the sub-
acute and residual peried, that is, after the reocourance of conscieusness,

Alse clearly indicated are those symptoms of affection of the optical
chiasm of the train, that is, the occipitas lobes, consisting of lack of
foous adllity, imadility to read, inadility to seek small sources of
light, 'and an epproaching fog'yetce

In the acute period, irregardless of the great dagres of disrup-
tion of conscicusness, the grasping reglex is still clearly expressed,
pathognomonio for affection of the frontal lodes,

In the sub-acute and residual period the symptoms of dleruption
of the optical cortex system are expressed in virying degrees of dee
creased field of vu'uion white, as well as colored odjects.

12




o The temporal region of the cortex of the dbrain does not remain in-
tact. Its symptoms are indicated by the sub=acute and residual periods;

they are present in dissyness, with a faultlessness vestibular apparatus,

noises in the sars of varying intensity. This symptom is connected with
the implication of the cochlear bdranch of the VIII pair of cranial nerves
o into the process, as well as the higher ordsr of bearing function, that
is, the temporal lobes.

In the acute and following periods, especially in the sub-acute,
there 1is evidence of disruptionfof the function of the subcortical re-
€lon, in particular, the sud—cortical lobes: facial features, skin oil,
various forms of hypor%uh in the form of little papilla movements,

or choreatic-athetosis and choreo~type movements; in some cases there

o

is a clear compulsive smile, tonic guivering without cloniciomponents.

Irregardless of such a clear semiotic of the sub=cortical regions,
Japanese encephalitis does not 'rnult in post—encephalitic Parkinsonism,
possibly in light of the fact that the sustansia negra is affected moxe,
while with Ekonomo encephalitis this substance is not affected, further,
the sub~cortical ganglion are affected more severly,

The symptoms of affection of the region of the III membrane or
hypothalamus are msny. The clearest is that of disruption of the
thermo-regulator. The high temperature with patients of Japanese
encephalitis and its constant lability indicate damege to the center
of thermo-regulation, . With this disruption there is affection of the
breathing function, its regularity anddepth, with this there can be
hyperemia of the face, and finally, verious dsgrees of perspiration,

All this group of symptoms is formed by one link in the chain of
o ) thermo-regulation-Yeing dlsrupted through the hypothalawous region.

13
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Bven in the acute and particularly in the sud-acute period there is
evidence of disruption of the verious volumes, such as, alduminous, .
water, carbohydrate. This is indicated by the loss of weight, dry-

. nose of the dones, dshyldration of the musocles, in the 3adical circu~
lation of the fluids in one direction-from the various tissues to the
parenchysatous organs,

This variation in the volume is indicated by the dry, crusted
white tongus. Zhe carbohydrate volume change is indicated by the
presence of hypoglicemia; a sharp lowering of the quantity of sugar
in the blood during the residual period was present in more than half
thes cases. The sugar content does not resch the minimum norm. 1In

There are degrees of distrophia in the form of ulcerous and ex=
creting bedsores, and also in the form of processes on the stomach
membrane and intestines. Thus, the clinics completely demonstrate
the pathophysiologioal experiment of A, D. Speranski, which proved
that the inciusion of any metel irritant on the hypothalamms region
of experimsntal animals caused variations and sometimes severe dis-
trophia.

Along wvith the disruption of the function of the hypothalamus
region &uring Jepansse encephalitis, it is necessary to mention the
un—-ordinery lability of the cardio~vascular system. The pulse, &8

" & Tule, even in the initial peried, sccelarates to 120-149 counts
per minute, is tense and during sphygmography, the pulse vaves are
shaxply incressed. This type pulse wave Temains through the basic
and residual peried, only in the agonic status dces it fall, The
difed wu%o ia the acute and sub-acute peried is incressed, in

b3

50% of all patients the quantity of sugar vas very smali-from 45-70 o/o0,




the residunal it ctm normalise Or evem have & tendency to fall delow

normal bty voiume indicators——saximsl and minimal pressurs, A peried,

of tachycardia in the dradicardia is seldom.

The Ashner symptom is clearly established in the subd-acute and
residual periods.

Analysis of the peripheric capillaries indicate & significant
shrinking of them, that is, wasting of the walls of the capillaries
snd an acute contractiom An electrocardiograph in the sub-acute and
residnal period in all cases indicates disruption of the functional
status of the heart, progressing as a post-infection miocardia (in
40 of the cases), or as a microhemorrhage, that is, 0dd microinfarct
(1n 20%), or a great lability of the heart mscles (30%), finally, as
& diaruption of the operating system of the heart (50%). It is, how
over, necessary io note mfhou conditions are abating.

The above mentioned symptoms, indicating the affection of the
hypothalamus region, simultaneously explain the second principle of
Pathology of the iaternal organs to us, which augments snd confirms
the first prinecipls of pathology of the internal orgsns (affection of
the capillaries and precapillaries and varying degrees of edema), A
pathological sleep or somnolencs in the acute and sud-acute periods
can be explained not only by the deep loss of consciousness, but,
particularly with the regaining of consciousness, also b the various
degreea of disruption of the region of the gray protuberance of the
bottom of the III cavity, having relation to regulation of sleep and
vigilance in oonjunction with activity of the cortex of the brain.

Consequently, their isn't any function, existing wish the hypo~
thalams, whiok 12 one or another degres would net be dlsrupted during

15
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Jepsnese emcephalitis. It is comforting that the disruptions of these
funstions, and those functions connected with the other sections of the
trein, &re: Bbating, if the patient is subjected to sufficiently astive
treatmeat ia all periods of illness.

The most dsmonstrative symptoms of affection of the cemtral brain
are externsl, ..by appear early, as ocervioal-tonic reflexes or ooccipi-
tal opisthotomus. This symptoa remains the longest. The mechanism of
deceredrational rigidity is expressed umsually clearly, also clearly
expressed are the extensor reflexes, 0ddly represented dy flexation of
the upper extremities and extension of the lower extremities. Rotating
of the head in ons or the other direction or lowering it to the chest
olearl)y indicates variation of the muscle tone in the directional
mscles of the necks

Duriag & severe course and in the aoute period, it is possidle to
detect symptens of affeotion of the mednlla ohlongata; soms of them can
remain into the residnal period, There can be paresis, and in some cases,
peralysis of the facial nerves of the central area, more often of ome
side, semetimes of both sides, affection of the function of the cochlear
tranches of the ear nerve, expressed bty a lower hearing ability and
noises in the ears, affection of the function of the IX pair of crenial
nerves ia the foram of loss of taste ability, presence of movement dis-
Sertion of the I pair of nerves in the fora of one~ or twosided para-
lysis of the palatine memblrane, finally, affection of the function of
the XII pair of merves, expressed by a limited projection of the tongue,
1%e angle to right or left of center and the presence of a nm:,‘r
Jerkiag., As a rule, ia sn overvhelaiag majority of the patients, all
theoe afftétions have a pyrenidal eharscter and caly in certain cases
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o can their action be nuclear, on the cells of the medullar oblongata. '
Finally, it 1s necessary to point out the symptoms of the spinal 1
cord, particularly in severe cases. These affections aremainly, if : J
not exclusively, of the white sudstance of the spinal cord. These {
syuptoms are expressed by the presence of high sinevy and periosteous
reglexes in the sub-abdute and residual period, vhen the muscle hyper-
tonia decreases, in their odd generalisation, when the knee reflex of
the left is initiated, the response comes from the entire left extrem
H ity, the pelvic muscle and even the torso muscle, it leads to the

presence of & spinal automatism in the form of protective reflexes

to insignificant painful or cooling irritants, or to pressuwre on :
@ e foot, discribed as the Marie-Yoix sign. 4

These spinal sutomatisms are so concise that they are typically

° demonstrated im physiological experiments with spinal preparations of |
animals, They can be evaluated as romning phenomena of the deceres
bration of the brain and as disruption of the spinal-reflexer curve
and oondnotivity aleng the pyramid system,
Also inocludable in the affections of the spinal cord are the dle- A

ruptions of the sphincters and quick appearsnce of bed-sores, even
though in this regard there is a doudle mechanism, spinal and hypothal-
ams for the Nd‘ sores and spinal cortex for the disruption of the
sphincters.

This abundsnce of asurciogioal symptoms indicates the great

diffusion of the process and its acute course, and the adbatement of
B s overwbelaing majority of the symptome~ their deginning mainly as

& result of discirculation mechanisms, in: particular, as a result of
—
1' ° odema of various regions of the braia, ;
1
&
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. fhe adeve aﬁmm sysptomatic is angmented by an edd dynamio re-
actien of the dlood and spinal fluids, which can be recognised as specific

for that disease in correlation with other discribed symptoms.
First I will point out the status of the hemate-encephalitis bare
rier during Japanese encephalitis. ’ !
This problea was most fully studied in this outbreak by our Dr.

~f.0“’6" ing
Ksrtashova, JYor the sud-acutejand mainiy the roudnnlx"pomtrculuy .

of the hemato-encephalitic hrrior,tho dleruption is quite signifi-
cantly related %o sugar and sometimes to chisrides. The variation of
the IQ of sugar was in 75% of the casss, and fluctuated from 0.6 to
0.685; the coefficieat of penstradility of chlorides in these patients
. was varied less and in fewsr cases (M6S), Often thers was observed
a simuitaneous variation of the coefficient of penetrability, as .
._ vith sugar, so with chlorides, ’ H
Ouriocusly, in the acute period, of 9 examined patients, the co-
efficient of penetrability for sugsr and chlorides was dfsrupted in

enly ene, dut this is still not sufficient basis to suggest that a
veriation of the penetrability of the hemato-encephalitic barrier in
the acute period is absent., The opposite; data of analysis of the
spinal fluid of the acute period indicates the presence, in all cases,
of sharply positive globuline reactions during a decreased content of
aldumen and oysosisy which indicates the penetrability of the hemate=
oncephalitic barrier for the hemoglobuline albumen fractioms, which
is normal oomditions cannot penetrate through the 'ondotholn of the }
_vessels, DPinally, the mechanism of development of the virus action

on the ceatral amervous system with a priliminary affection of the ﬁ

. endothelis of the vessels indicates the disruption of the penetrabdility
of the hemato-encephalitic barrier in a very early stage of illness.
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o Variations of the morpholiogical status of the blood are related
to those variations discrided by Japanese asuthors &uring this fora of
infection, and are expressed An & majority of the cases by significant - !
levels of leukocytosis ( in the acute period from 9000 to 15000) and ?}
only in eingle cases i1s there leukopenia, evidently, connected with

S

soms kind of complicating factore In the lwukocytic formula the ate
tention is directed to the significant increase of neutrophils (to

T4=85%), a move(shift) to the left, to bacillii-type is expressed not

sharply, the quantity of lympheoocytes is respectively dscreased, aneo-
unophul.;n 100% of the cases is almost completly absent; monocytosis ﬁ
48 eeldom noted at the height of the illness, Normaliszation of the

o general quantity of leukocytes, as well as the leukocytic formula or-
dinarily terminates on the 5-6th week,

The red bdlood in the first days of illness differs by the presence '

of a modsrats quantity of leukocytes and hemoglobin, a high color index

and a high ZSR. In the residnal period in conjunction with the normal-
isation of the hemogram, there is an exclusive lability of the blood.
Therefore, these or other appearances of complications, not disclosed
by the clinical symptoms, appear with the high leukooytosis, sometimes .
to 1E000=25000, increase of the neutrophil group, in particular, of the J
bacilli type. During nch a condition the attending dootor must &y
to uncover hiden symptome of say complications. Thsts is why the dynamic
analysis of the dlood of the Japanese encephalitis patients must de
considered necessary.

An 0dd variation 1s also detected during snalysis of the urine,
and namely, decrsase of the specific gravity, appearance of albumen
o in the wrine, from a trace to a great peroentage; finally, during the
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dsvelopment of complications in regard to the urine tract-the appear-
moe of great guantities of leukooytes and erythrocytes in the residne
of the urine. Oonsequently, a systematical analysis of the urine at
various periods of illness is alse an immediate necessity for the at-
tending physicisn,

The spinal fluid in the acute period is always transparent and
oolorless, the ‘.albumen in the acute period, as a rule, is below nor-
mal or does not exceed the normal levels, and namely: O.lto 0.25 o/oo.
Cytosis 1is also slightly expressed. In half of the cases it fluctuates
from 20 to 40 cells, and only in rare cases inoreases to 200-400. The
sise of the oytosis and albumen variations in the present outbreaks
were vithin the adeve limits .

@obuline reactions, irregardless of the albumenous content, always
are positive and in & majority of the cases sharply positivy. The ex- '
planatioa of this is given above in connection with the penetrabdility
of the hemato-encephalitic barrier,

Analysis of the spinal fluid in the sub-acute and residual periods
Eives a completely different chart; in the residual period there is an
increase inalbumen of 97% of the cases, there is an inorease of aldumen
content from 0,51 %0 2 0/00 noted in 78% of the cases. All cases of
hyperaltuminuria were associated with intensively expressed globuline
Teastions; ia the residual period there was a signifiocant increase of
the formeal elements of the spinal fluid (from 50-600).

Such shifts in the spinal fJuid in the acute and residual periods
are oconnected with the fect that in the acute period, as a result of
the severe edema of the drain, there is a dilution of the aldumen, and
the adeence of sufficiently expressed reparative processes does not

«
reflect ea the cytesis, In the residual period, vhea the reparative
2




processes in the brain are well represented, cytosis increases, and the
inorease of albumen is connected mainly with renewal of the the penetra~
bility of the hemsto-encephalitic barrier, and also, but to a lesser
degree, comes about as & result of the dlsintegration of the albumea

of the brain due to the diornpting processes.

The dynamiocs of variations of the eye ground in the acute and
sub-acute and residual periods are interesting.

In the acute period, as a rule, in all cases there is noted a
hyperemia of the pspilla and in a ocertain percentage of cases, hemorrhag-
ing, somevhat to a smaller doboo-odnu. In the sub-acute and residual
periods there is noted a remaining herorrhaging on the eye-ground , re~
maining edema, neuritis and even atrophis of the optic nerve. BRarely
is the light~ and particularly, coldr-perception disrupted, the field
of vision is parrowed, particularly to color, various photopsia and
scotoma, '

All these processes on the ground of the eys and in the retina are
in conjunction with the affection of the peripheric vision apparatus,
as woell as the vision centers, as a result of hyperemia, edema and pin-
point hemorrhaging,

Lethality during this infection is ordinarly high; it fluctuates
from 40-70% An overvhelming majority of the deaths ocour in the first
7 days of illness (70§ of the general mumber of deaths). The remaining
deaths ars on the 8th to 15th days, inclusively, and in certain ocases
the dsaths oocurcuntil the 30th day; they are in conjunction vith com-
plications such as pncnoﬁh, exoreting bdedsores, followed by chronie

- osepsis and even small local abdscesses.

————
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. ' The survivors, even though the symptoms can return quickly, are
alling for quite some time, asthenis, physical and mental, quickly

fading, and u some there is a lengthy retainment of the symptoms of
idaruption of the psychiatfic activity and certain neurological symp-
toms, connscted with the lack of proper ocortex function, degrees of
discoordination, motor apraxia, etc,

The recovering patisnt of Japaness encephalitis requires follow-
up obeervations, iaregard to neurologioal ianstitutes. According te
those patients under our study, most of them ended up as invalids for
soms time,

B, THERAPY '

In viev of the pathogenesis displayed above, it is clear that the

treatnent of Japanese encephalitis must revolve from the principles of s

. - polytherspy in connection with the application of various medicamentous
measures and procedwres, throughout various stages of the illness. This
is vhy principially it is impossidle to ﬁlow the application of any one
method of therspy, or ocne msthod of introdnstion of this or that medica~
mentous substanoce.

¥o always have in mind pathogenetic therapy and expert active util- °
isation of so-called yymptomatic therppy.

With a focus on the pathogenetic therapy of Japanese encephalitis,
we mst, at the present, recognise serum of convalescents or hyperimmne
serum of animals. Even though the testa of the past, as well as those
in the present outdreak, indicated an inadequate activity of the sero-
therspy during treatmsnt of Japanese enoephalitis, this negative result
could be connected with the late spplication of it. Experimental studies

O s vell as olinical tests indicated hat he introduction of antidodies
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into an arganism neutralised the virus, but those disruptions which the
virus caused in the norvoui elements cannot be reconstructed, More so,
the virus, entering the protoplasma of the merve cells, as with any
other live oells, can continus its destructive work, even in & serum
msdium, Thus, the neutralization of the virus takes place only im that
moment whan it 1a free to circulate thru the Aympho~ and blood streams,
the virus, adapted, putimy: to the central nervous system, evidently,
sannot be neutralised,

In this, by all probabdility, is situated the unsuccessfulness of
the serotherapy, because it, as & rule, is started on the 5th to 5th
day of illness,

Taking into consideration what was said about the psthogono'-u of
Japanese encephalitis, in pearticular, about the stages of action of the
virus on the central nervous system, and connecting the data of this
pathogenesis with the basic clinical symptoms and with the periods of
progress of Japaness encephalitis, then we can say that the serotherapy
would be successfull, mainly, in the initial period, that is, in the
first 2 days of illness, when the virus circulates in the blood strean,
when the battle is raging detween the virus and the hemato-encephalitic
barrier,

In regard to the method of introduction of the serum, then agein,
as a result of analysis of this disease, the intravencus or intra-
mscular sethod is preferred. The intramuscular introduction insures
a constant depot of antidodies, from which they enter into the blood
stream, which maintains a determined level of saturation by antidodies,
The intravencus path insures the neutralisation of the virus circulating
in the blood. The endolumdal introduction of the serum has no signifi-
cance, and the submocoipital iatroduction can play only sn sugmentating
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role and, more s0, cannot be highly recommendsd in view of the contra~
indiocations of a sudb-occipital punoture,in any respect, for half or
even more of the 'pu-u wvith severe courses. The application of the
sub=oocipital puncture as & supplemental =method to the 1ntnvox§onl
and intramgocular can Ve placed only in those cases of medium or light
severity, vhich, to mention, ia general and vithout serotherapy, with
properly instilled symptomatic therapy and proper care can result in
full recovery.

Just as effective as the pathogenetic therapy, very likely, is
osmotherapy, starting with the initial and ending with the residnal
period, if in the latter period there is encountered symptoms of a
remaining high intra~cranial pressure.

In the zumber of osmotherapeutic mediums we can name there is:

40% solution of glucose (intravenous imtroduction), Zf solution of
pyramidon (3 tablespoons per day internally) and mercusal (subcuten-
oously at 3 om3 per day ia the period of maximum edema of the brain
and lungs).

As a result of analysis of the pathogenesis and clinical sympto~
matology of Japanese encophalitis, it is necessary to note that numerous
symptonatic remedies can be used as pathogenetic therspy aids and there-
fore, their systematic portions can sometimes have a deciding importance
in respect to the favorable outcome and the prophilactics of various
ocomplications in the sub-acute and residnal period,

Trom this we surmise the necessity of systematic portions of
cardiec mediums for the support of the oardia activity, the system-
atioc spplication of significant doses of camphor, in this regard as
& measure of prophilactic of pasumonia, With this same regard iz mind
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there are are systematic applications , in the acute and sub-acute
periods, of circular cupping glasses, particularly during the presence
of wmoist hoarseness in tho lungs, lobeline (suboutansously at 1-2 cm3

. per day) for the improvement of the respiratsry functions, An esseatial
ald is the maintainance of the water balance of the organisa by means
of subcutanecus introductions of a 5% solution of glucose and physio=
logical solutions in ratios of 200:100 or 300:100.

We consider the systematic feeding of the patient very importaant,
As sarly as the prodromal period the patientis complain of loss of ap~
petite and, as & rule, do not accept food. The initial period, as a
rule, progresses with a full absence of fesding; the acute pericd alse
passes without feedings dus to the disruption of all the dasic types
of conscious control, If we connect all these factors with the dis=
raption of all the types of volumes during this form of illness, than’ .
we can understand the quick appearance of exhaustion, and consequently,
& sharp decrease of the resistance of the organism and its protective
characteristics.

This is why it is necessery to consider the application of a drop~
let feeding syringe, starting with the initial period, no less than
twice a day, and upon fotnrn of the patient to consciousness, and in~
creased feeding and saturation of the organism with vitamins, inoiuding
Bl, rations of glucose and attempts to increase appetite by any means
possidble, including the exclusion of unleavened bread, portions of hot
food, for the increase of appitite, acids, eto,

Therapy in the residual period, im-so~far as the patient is still
severly sick st this period, has an importent meaning in avoiding com-
pliocations and residuval phenomena of Jspanese encephalitis, and also in
quicker restoration of the health of the patient,
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Becmuse in this period the physical and psychic astenia still re-
mains, as well as the myscle veakness and other symptoms, indicating .
'lhnptiou of the oentral nervous system, the lowere methaboliss in
the organism, then the therapy should de directed to the restoration
of the methadolism and bLesser appetite and to the stimlation of the
sotivity of the nervous system. In the latter case ve recommend no
more then 4 sudeutsneous injections of i-1.5 caj of neostigmine ina
&lution of 111000, with 2=3 day intervals,

As was ostablished by studies in ocut institute, proserine(neo-
stigmine) normalises the conductivity of the impulses from the neuroz
and neutron by means of imporving the biochemical process in the
aynspee of the neurons,

¥e aleo recommend a ocourse of %utunt wvith strychnine and con=
timied injections of vitamin Bl as a specific vitamin for the regule~-
tion of the metabolism of the nervous system

Again we strees the need for an 1nci-mod appetite and feeding,
for which we recommand, in the convelescent stage, port wine or 30§
clean spirits at 100 grams tvice a day before meals.

This convalescent categury is contraindicative of blood trane-
fusions, Bven a droplet transfusion of bdlood in a small quantity will
certainly lesd to dsath. As we wers surprised to find out, on one
poo~r case in last years ocutbdreak in Manchuria, then & carefully studied
histopatbological u.}mson. after & severs affection of the walls of
the endothelia, leads to a quick eruption of edema and & greater dis~
oirculasion, after which the temperaturs rose, &he newrological symptoms
docams soute aad the patient died 10 hours after the transfusion,

Thies mechani.a is understandsble in the analysis of the pathogenesis
of Japeases tmophalitis,
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Finally, great attention must De diverted to the care of the patient,
It may mean 1ife or death. Prophilactics for the bedsores and a constant

battle with them, odservation aof edema 0f the lungs and the cardiac weak~ -

ness, & systematic application of the nourisbing syringe, obsezrvation
of the urine sphincter, rectum, cleansing of the eyes, mouth ares~ all
this can mean 1life for the patient. This is why it is necessary to

have separate quarters offered such patients, insuring their proper care
by & well trained staff, vhich can systematically and pr’,%uy menipulate
the therapeutic measures.

¥Without a doubt it can be said that the percentage of Mthal results
can be regulated thru the pathogenicity of ths inoculated virus, charao-
ter of the systematic politherspy and degree of qualification of the
hospital staff, '

In closing 1t is necCessary to stop on the question of the time of
release . JFrom the above it is plain that an early release in contrs~
indicative. IEven during a favourable course of infection and a quick
abatement of the symptoms, because of the above discribed phenomepna and
other symptoms of disruption of internsl organs, in particular, presemse
of hypoglpcexia, dsath can come to these patients even though they ap-
pear healthy,

Therefore, these pathients should be retained in the hospitals
no lese than 1 1/2 months from the last neurological observation.

Eere also wo would like to mention the possibility of utiliszing
these recovered patients as donors for the cbtaining of necessary
serums, 3lood can De taken no soonsr than 1} months from the start of
the illness, then only if the patient is in good condition, im particular
his blood and heas$ condition, Not more than 100 ca} of blood should de
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taken, nor should ay blood be saken in the presence of remaining
nsurological symptoms, Qisruption of the eysground, muscle veakness

or dissyness. All these should be censidered contraindicative teo
taking of Weed,
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