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Rhomboencephalitis

Respiratory WEBINO Sign
Depression (INO)

Hyvpertension Double Panda Sign
" (MRI)

Hypotension J Consciousness

Non-enterovirus

? Campylobacter

HFM Disease Unknown Etiology el

Al16/EV71

? Rickettsia




Pl P2 P3 P4 PS5
F/35 M/43 M/58 F/31 F/27

CSF
ep 1.14g 0.69 0.18 3.71 INK
@G mmol/L 3.2 3.0 4.0 5.2 5.6
eRBC 15 300 1 168 145
eWBC 2 56 1 1 6
@ PMN 46
eLymphocyte 54
@Culture -ve -ve -ve -ve -ve
@CSF -ve -ve -ve -ve -ve
TA/TS EV+EV71 - | EV71 + EV-EV71- | EV-EV71- | EV-EV7I -
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cardiopulmonary collapse (A16)
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Cardinal gaze positions: primary position, lateral («,

=), upward (1), downward { |), and convergence (- «).

Exotropiais evident in the primary position. Adduction deficits are evident on lateral gaze bilaterally. Upward and downward

eye movements are severely reduced. Convergence is absent.
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Dysconjugate gaze is generally found among patients with stroke of the brainstem.
A small infarction of the rostral pons or caudal midbrain may produce an
internuclear opthalmoplegia. A rostral lesion within the midbrain may affect the
convergence center thus causing bi e of the eyes which 1s known as

1 i Neurolo g al Flndlng mJ_I__CU (P3)
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Special MRI
Finding in
Wilson’s Disease

Flair

Sequence T2-Weighted

The Face of the Face of the
Bright Claustrum Giant panda Miniature panda

Miglg;rain




The giant panda sign is due
to the preservation of normal
signal intensity in the red
nuclei and lateral portion of
the pars reticulata of the
substantia nigra, high signal
in the tegmentum, and
hypointensity of the superior
colliculus.
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A Mesencephalic Panda Sign

' tantlal nlgra pars retlculata (ears) h|gh_3|gnal at..



The “face of the miniature panda” is
delineated by the relative
hypointensity of the medial
longitudinal fasciculi and central
tegmental tracts (“ eyes of the panda”)
in contrast with the hyperintensity of
the aqueduct opening into the fourth
ventricle (* nose and mouth of the
panda”) bounded inferiorly by the
superior medullary velum . The
superior cerebellar peduncles form
the panda’s “cheeks.”
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Red nucleus (eye) - ‘Substantial nigra (ear)

Site of medial

Superior colliculus (chin) longitudinal
fasciculus
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4 MRI Brian (14/6/2010)

Medial
longitudinal
fasciculus




Medial
Longitudinal
Fasciculus




ot






Peripheral chemoreceptors

Phrenic & intercostal
nerves —

The Respiratory Rhythm Generator

Mesencephalon VAGI intact: VAGI cut:

I
ransection: Eupnoea: f\fw\f\ /VW%

Upper Pons I-spasms
- Q Nucleus Transection:Eupnoea: W f\[_’-l )/
rachl Apnoea

Slow

Lower Pons :
Irregular gasping

ransection:Ataxia; /\/\/\/IP’\ -/\f\MM

Medulla Respiratory arrest

iy
Transection: Apnoea:

\

|

Vagal stretch receptors

Spinal cord

Z nucleus: tractus solltarlus NAmM = nucleus amblgualls NretroAm= nucleus
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Progress

Patient has transient compensated CO2 retention but no intubation or
mechanical ventilation required
28/05/10

pH 7.44 PaCO2 5.6 kPa PaO2 17.3 kPa HCO3 28 mmol/L BE 3.3
mmol/L K 4.1 mmol/L (18:40)

pH 7.40 PaCO2 6.4 kPa PaO2 12.1 kPa HCO3 29 mmol/L BE 3.5
mmol/L K 3.8 mmol/L (23:31)

29/05/10

pH 7.39 PaCO2 6.4 kPa PaO2 13.8 kPa HCO3 29 mmol/L BE 2.8
mmol/L K 4.0 mmol/L (02:28)

pH 7.43 PaCO2 5.5 kPa PaO2 12.9 kPa HCO3 27 mmol/L BE 2.1
mmol/L K 3.9 mmol/L (06:46)

pH 7.44 PaCO2 5.4 kPa PaO2 13.9 kPa HCO3 25 mmol/L BE 2.5
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Glossopharyngeal nerve

4 / # Carotid body

l D Aortic body
Vagus nerve . '
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Sympathetic
nerves

[

- -
Vessels

constrict

Cardioregulatory centre

Sympathetic
chain

o Pl : —
-

i -'-Ii.:i T e e '_I:-.' o e D
L L i T et &
il B ey T

R

—
1 oy
. = S

e TR e e



Vasomotor Center

Cardiac Cardiac
Accelerator Inhibitory
Center Center

Dorsal motor nucleus
Of vagus nerve
Below hypothalamus

medulla
ohlongata

Vasodilator
Center

Caudal

Ventrolateral
Medulla

Vasoconstrictor
Centre

Rostral

Ventrolateral
Medulla

Reticulospinal tract
To sympathetic
Preganglionic neurons




‘ EV 71 Rhombencephalitis | Hypertensmn

o o DS

ACCELERATOR INHIEITORY CONSTRICTOR
CENTER CENTER CENTER

)

J Heart Rate ™ | cardiac Output Vasodilation
4 Contractility |\ Peripheral Vascular Resistance

J. Heart Rate

7 'Rosi‘ral Ventrolateral Medulla S Stlmulatlon -)
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Tachycardla and Hypertensmn



P3 Hypertension and tachycardia

@ Patient has hypertension and tachycardia after [CU admission

@ Put on MgSO4 infusion on 2/6/2010 - 8/6/2010 to keep Mg level 2-3
mmol/L

@ BP and tachycardia well controlled in the absence of anti-
hypertensive medication after MgSO4 infusion

® Mg SO4 infusion was weand off after several days when BP become
more stable

® 24 hour urine showed elevated noradrenaline during hypertension
© Ur. Volume,24h

(a) Adrenaline 27(04/06/10) 51(06/06/ 10) 54(07/06/10) (19 - 113) nmol/d
b) Noradrenaline 283 (04/( 06/06/10 07/06/10) (63 -
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EFFECTOR ORGANS

Parasympathetis ganglia

Card ac mustle

© e (=< Ach (3)-}--=-- =< ACh Smooth muscle
) Parasympathetic Glands
fibers

Our patient has elevated
24 hour urine for NA

sympatheti Cardiac muscla
' G g e g Smooth muscle (axcept below)
Glands {except below)

amooth muscle of certain
b oot wessels in skin and
skeletal muscle

Swoeat glangs

........................ - ACh



Sympathetic Ganglion Synapse With Sif-cell

Preganglion neuron

SIF-cell

s

Postganglion neuron

S 1-receptors
stimulation lead to

) Peripheral sympathetic vasoconstriction
tachycardia and p ymp

=» Constriction of both

i d Noradrenaline . .
$Cl(f)eca;rzial (a) arterioles and arterial vessel
Co}rlltractility (b) veins and venules.

- Sympathetic Stimulation
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‘ EV 71 Rhombencephalitis

CARDIAC cnnqﬁvﬁ. :)h sSO-
ACCELERATOR INHIBITORY CONSTRICTOR
CENTER CENTER CENTER

J. Heart Rate

J Heart Rate ™ | cardiac Output Vasodilation
4 Contractility |\ Peripheral Vascular Resistance

‘ Shock and Cardiovascular Collapse

i Pathoggnesm of Shock n Vasomotor collapSf:



ki Olivary nucleus i

Respiratory center

Cardiac center Nucleus cuneatus

Pyramid Nucleus gracilis

Anterior

Med 3

Medulla oblongata, lateral view f
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..i Solitary nucleus
. and tract
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Autonomic: Dorsal motor nucleus of vagus
(mesencephalon = EW nucleus)

Vestibular complex 8
Lat. Reticular
formation

Spinal 5 nuc.

Med. Reticular
formation

Branchiomeric: N. ambiguus
(pons =motor 5 + 7)

Somatic: 12
(pons = 6)
(mesencephalon =3 + 4)

Medlal retlcular 'formatlon 1S part of the -Vasomotor center
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! An example of pulmonary edema secondary to involvement of medial reticular

#£: formation in a patient with multiple sclerosis. Cerebral damage can lead to

| sympathetic stimulation, resulting in systemic and pulmonary hypertension and

S cardiac dysfunction with secondary neurogenic pulmonary oedema or even

it vasomotor collapse. The caudal part of the nucleus tractus solitarius, the dorsal motor
& nucleus of the vagal nerve, and the medial reticular formation are believed to have a
5128 role in the pathogenesis of neurogenic acute pulmonary edema

7' Awoman with multiple sclerosis and pink saliva Martha T van de Beek, Walter Taal, Rolf F Veldkamp, Dr Charles J Vecht The Lancet Neurology, Volume 2, Issue 4, Pages 254 - 255, April 2003

Patho EHGSIS of Neurogemc Acute Pulmonary Edema
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This patient has cardiovascular collaps&probably due to

lower brainstem involveme -*‘fl‘_ Q Miﬁ near
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Patient 3
(? Unidentified Rickettsia infection)

Weil Felix Test:

OX2: 1:80(2/6/2010) 1:640 (14/06/10) > 1:1280 (28/06/10)
0X19: 1:20 (2/6/2010) 1:20 (14/06/10) 1:80 (28/06/10)
OXK: <1:20(2/6/2010) <1:20 (14/06/10) 1:40 (28/06/10)

@ Spotted fever group rickettsia < 1:128 (2/6/10) < 1:128
(18/6/10)

@ Typhus group rickettsia < 1:12

8 (2/6/10) < 1:128 (1
Or oan R ) R

8/6/10)

R




A Infection Vector PROGEN anfigen suspension
O R 0K
& Epidemictyphus Louse 4 } :
£/ Nuinefyphus Fla H |
S Endenc fyphus Flea b +
Rocky Mountain Spotted Fever | Tick b -

DB TsutsugamushiFever Mite it
& Soubiyphushite Nife - . "
s Boltomelsefever Tick : } ¥
fEe  SouthAfican fokbifeve Tick + + |
N Bl diseaseLouse Louse. Usuallyneg. Usuallyneg. (4
2 Trenchfever Louse Louse - . .
QFever Tick




0X2 +
Human
Rickettsioses

Rickettsia
Japonica
(Japanese
spotted fever)

Candidatus
Rickettsia
kellyi

Australia

(Flinders Island SF) Thailand

Ticks
Thai tick typhus H. flava,
strain TT-118) H. Longicornis
and I. ovatus.

Aponomma
hydrosauri
a reptile tick

"'G'imzdatus Rzakettsm kellyi,"" India Jean-Marc Rolain,* Elizabeth Mathal T Hubert Lepidi,*
| Hosgagrahara R Somashekar, T Leni G. Mathew,T John A.J. Prakash T anel Dldler Raoult Emerg Infect._
| Dis. 2006viar; [l_i{B) ASRs B I ST el -
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Patient 4
(?Campylobacter Jejuni Infection)

@ NCT

Mild decrease CMAP of bil median and ulnar
nerve, with normal veloocity and F wave

LL F waves are all absent
Also completely absence sensory response

Findings are compatible with Miller-Fisher




nerve root blood-nerve barrier nerve terminals

c— T - - L - P

myelin sheath axon

_ | Y h A 4
L o | : | Do) PV 00000 Campylobacter
| 4 AATAC bl i Rot. . Jejuni
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anti-GM1
20-30%

anti-GQ1b
3-10%

Ganglioside GM1 is
specifically associated
with a pure motor type
of GBS (IgG) and with
multifocal motor
neuropathy (IgM).




Anti-GQ1b and GD1b Antibodies

*1 Cranial nerves innervating ocular muscles

== | (oculomotor, trochlear and abducens nerves) :
2 myelin Ophthalmoplegia

B Galb antigen
— anti-GQ1b IgG antibody

ar Y
1

node of Ranvier

X | X

£l Chiba, A, Kusunoki, S, Obata, H, et al.: Serum anti-GQ1b IgG antibody is associated with ophthalmoplegia in Miller Fisher
B syndrome and Guillain-Barré syndrome: Clinical and immunohistochemical studies. Neurology 43: 1911-1917, 1993.

B 35t Ganglioside GD1b present in dorsal root ganglia, cerebellar granular
layer or spinocerebellar la fibers. . Anti GD1b Ab are specifically associated
== | With sensory disturbances including paresthesia or dysesthesia and cerebellar
& ataxic neuropathy

mid f Kusunoki, S, Shimizu, J, Chiba, A, et al.: Experimental sensory neuropathy induced by sensitization with ganglioside GD1b.
= Ann Neurol 39: 424-431, 1996



, Featires required for diagnosis
¥ Miller Fisher syndrome:
Progressive, relatively symmetric ophthalmoplegia and ataxia by 4 weeks
Hyporeflexia or areflexia
Limb strength with 5 or 4 on the Medical Research Councail scale

Progressive, relatively symmetric ophthalmoplegia and ataxia by 4 weeks
Either consciousness disturbance (coma, semicoma, or stupor) or pyramidal signs (hyperreflexia or pathological reflexes)
Limb strength with 5or 4 on the Medical Research Council scale

Progressive, relatively syrmnctric ophthalmoplegia by 4 weeks
Neither ataxia nor limb weakness
Featres sirongly supportive of the diagnosis for each condition
"= A history of nfectious symptoms within 4 weeks before the onset of neurological symptoms
B -~ CSF albuminocytological dissociation
¢ Presence of anti-GQ1b 1gG antibody
= Ezamrﬁ !}mi ritle out the dmgﬂmxs

¥ pf,en X
% Patients showing limb weakness (3 or less on the Medical Research Council scale), n addition to ophthalmoplegia and ataxia,

“ were diagnosed as having overlapping Miller Fisher syndrome and Guillain-Barré syndrome.
=4 Patients showing limb weakness (<3 on the Medical Research Council scale), in addition to consciousness disturbance (coma,
sernicomad, or stupor) or pyramidal signs as well as ophthalmoplegia, were diagnosed as having overlapping Bickerstaff’s brain
stem encephalitis and Guillain-Barré syndrome.

¥ and.immunological range
| [ogikéh;h urobNeurostrg-Psychiatry, Volume, 70(1) January LZOOl 50 55]: |




Acute opthalmoparesis

Bickerstaff's brain stem encephalitis

Guillain-Barr syndrome

WA Bickerstaffis Brain stem encephalitis, and Guillain-Barré syndrome

¥ [Odaka; J—'lﬁt;?ugq.._N_euersurg_ Psychiatry, Volume 70(1).January 1, 2003:50-55] -~
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B Proposed and tested set: one of the following abnormalities in
i at least two nerves should be demonstrated.
= DML > 150% of ULN
m-NCV < 70% of LIN
F wave latency > 150% of ULN  |< 2 Most early finding
Abnormal CMAP amplitude decay > ULL_N
Abnormal distal temporal dispersion: distal CMAP
duration > 300% ULN
6 Abnormal temporal dispersion: distal to proximal
CMAP duration ratio > 150% of ULN

2
3
5

g DML = distal motor latency; ULN = upper limit of normal;
&+ m-NCV = motor nerve conduction velocity; LLN = labora-
& - tory limits of normal; s-NCV = sensory nerve potenual;
& # CMAP = compound muscle action potential; CSNAP = com-
- pound sensory nerve action potential; SP = single pattern.




Isolated absence
of F wave

Physiological conduction
failure (Ranvier node)
and impaired excitability

Early reversible and
selective involvement
of the nerve roots

 CMAP
Axonal degeneration

Progress AMAN

Good Prognosis

v Conduction velocity
Demyelination

Progress to AIDP













Between 30-50% of all GBS

Campylobacter jejuni [l cases are linked to C. jejuni

Gastroenteritis infection, usually appearing 1-3
weeks after bacterial infection

with F:M ratio 3.5:1 (c.f 1.5:1)

Improper handling
Or consumption

Contaminated milk Untreated water

Raw livestock Raw poultry

e

L U1l \ AA &

":‘ Oy cars, nQ cases of GBS were found. Among 20,856 adults age 120-59 years, the rate of
GBS was 14 per, | 100 OOO vyhlle in the set of 2,417 people over age—59 years, the rate was 248
per 100! oobl- ol 50 L e e e
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EV 71 Virus

Aseptic meningitis Hand Foot & Mouth Disease

Rhomboencephalitis Herpangina
Acute flaccid paralysis
(Radiculomyelitis) sl Acute pulmonary edema

EV 71 B (65 strains)

EV71 radiculomyelitis tends to
be unilateral and to specifically
involve both the anterior horn
cells of the cord and the ventral
roots. MR imaging allows early
detection of spinal cord and root
lesions.




Chilliness
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malaise (fceling vaguely unwell),
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The Evolution of EV71 to
Our First Patient
The ICU Nurse Who Died

Dr. La1 Kang Y1u
Intensive Care Uni
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Sweden Japan
USA HEﬂEﬂ]}’ Malaysia Taiwen
3 Iapen ' Singapore Canada
Bulgaria
10 year cycle N
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E 5 e Taiwan ]S:?pﬂn
] ingapore
: USA &
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§ o Kong Brazil
T -IE 1 France
05
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Year

Charts showing global reports of EV71 infection since 1970. Only laboratory-confirmed cases were included in the count. The
chart sugpests that there were three separate waves of EV71 activities in the world, one in each decade, between 1970 to 2000
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s 1
f 1
B S UTR P1 , e P3 3UTR

—"—————————

VP4 VP3 VP2 VP1 2ZA 2B 2C 3A 3B 3C KD

i 3 H 5% &k -]~ 7400 nt, +RNA

mEEOEE @)

Structure protein gene

JEEE E G I EH (7)

Non-Structure protein gene

EV71 proteins are extensively
influenced by stabilizing
selection. Recombination events

= - = were found to be distributed
UTR: untranslation region JEf3F & nonrandomly with the highest

R FRIFE B E S 'EH 649 4% 8% B B, frequency at the 3D (viral

polymerase) region.

Due to the absence of proofreading activity, the misinsertion rate by the 3D polymerase is high,
and mutations accumulate during replication. intratypic recombination recombination play
an important role in the formation of genetic diversity in enterovirus. Intratypic and intertypic
recombination of EV71 nonstructural genes during natural infection and circulation lead to
production of new EV71 variants. Co-infection is common in China. Recombination frequently
occurs among EV71 circulating in China, and might bring a novel biologic characteristic, such
as immune escape or improved virulence.

Appqarance of mosalc. ente1 ovirus 7Lin J;he 2008 outbreak of Chma Ding NZ Wan0 XM Sun SW Song Q

Li SN, He CQ.
Virts RiSeareh. I 5¢ p 15‘751 2009 Oct Lt D
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In the past, many outbreaks of EV71
were not associated with hand foot and mouth

disease or herpangina until the outbreak in
Japan 1973 and 1978.

Coxsackie A16 1s characterized by 1ts
dermatotropic clinical features and EV71 1s
characterized by its neurotropic clinical
features.

1. Schmidt NJ, Lennett EH, Ho HH. An apparently new enterovirus isolated from patients with disease of the central
nervous system. J Infect Dis. 1974;129:304 —3009.
2.  Chumakov M, Voroshilova M, Shindaro solated from cases of epidemic poliomyelitis-like

S P Y W

i =
———

Nagy G, ;F catsy S, Kukan E, ef-al. Virological diagnosis of enterovirus type 71 infections: experiences gained during
s an epldennafof ac.ute CNS dlsqases in Hungary n 1978 Arch V1r01 1982 7 5 217—2'27
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Enterovirus 71

@ First 1solated in 1969 1n stool from an infant suffering
from encephalitis in California

@ Bulgaria in 1975 (44/705 death due to bulbar
encephalitis)

% 77.39% aseptic meningitis

21.19% acute flaccid paralysis

No evidence of hand foot and mouth disease

Hungary in 1978 (826 patients with 47 deaths)

k]

b

o

X
b

L

arge-scale epidemic of hand, foot and mouth disease associated with enterovirus 71 infection in Japan in

e ¥ .'1?78 Tagaya LTakayama R, Haglwara A Jpn J Med Sci Biol. 1981 Jun 34(3.) 191- 6
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Japan 1973 and 1978 ~ 36,000 Cases
Brain stem encephalitis and paralysis

EV 71 Hand Foot &
Mouth Disease

Unlike the large . >
Neurological Complications

vesicular rash of
Coxsackie 16,
the rash of
EV71 infection,
is frequently
papular and/or
petechial, often
with areas of
diffuse erythema
on the trunk and

1973 (24% CNS Cx)
(virus isolated 34%)

1978 (8% CNS Cx)
(virus isolated 40%)

limbs

Dermatotropic

Neurotropic

Aseptic meningitis

Localised encephalitis with

cerebellar signs & myoclonus

Polio-like paresis

96% of these the CNS disorder appeared between days 2 and 4 after the onset of HFMD.

Tagaya and K. Tachibana, Epidemic of hand, foot and n isease in Japan : difference in epidemiologic

-
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S8 111.« .. Outbreaks Qﬁhand foot and mouth disease by enterovirus 71. High incidence of complication disorders of central
1 | nerpous.systeém.Y Ishimary, S Nakano, K Yamaoka, and S Takami Arch Dis Child. 1980 August; 53(8): 583—-583. e

5 , IV.: . Ay laﬂge -scalé eplde'rnluc of hand, foot and-mouth disease associated with entero‘zlrus =7 Ifnfection in J-apan in 1978 Tagaya
L Takayeui)é R II—Iaglv\zﬁra'A Japanese “Journal of Medical Science &Bielogy. 34(3) 191 6 1981 Jun. '- S
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Enterovirus 71

@ Hong Kong

1985: 5 children with acute flaccid monoplegia; 3 had hand
foot and mouth disease, 1 has oral lesion and 1 has diffuse
erythema in limbs.

1999: 8 death

@ Malaysia in 1997 (at least 31 deaths)
@ Taiwan in 1980, 1986, 1998

'; L Enicrovirus AL i
Mpnoplegla o4

1980: 20 children poliomyelitis-like flaccid paresis associated
with hand-foot-and-mouth disease or herpangina

1986 in Kaohsiung

1998 large outbreak (78 deaths)

e R

: an Chang LY. Pediatrics & Neonatology 49(4):103-12, 2008 Aug.
usqd by Enterewrus 71: an outbreak in Hong Kong s

GMI, angéWK Y,emg;CY Tang PS. Pediatr lnfe:ct E),Ls ¥ T987 Feb 6(2) 206 8
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China 1999-2010

@ Shenzhen

1999-2004: EV71 (C4) and CA16 co-circulation

¢ In patients with HFMD, EV71 (12.93%) and CA16 (27.89%).
The etiological viral pathogens were not identified in
approximately 60% of HFMD cases. The cause of low rate of
viral 1solation is unclear

@ 2002: Shanghai
2 CA16: EV71 =6.4:1
¢z 2/9 belong to a new lineage (C4) within genogroup C
2 e
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. | Phylogenetic analysis of
" Ins i
o #""\.___ o all EV71 stre.uns 1solat§d =
i from the mainland Chinese
;‘:— samples established C4 as
L R - .
Y e the predominant genotype.
.
et 488,955 cases were reported
31 among children in China with - 4
L i F, o =
o9 126 deaths. e T L‘:
L . ", 1
e g
o Vit
;: ﬁ‘;'"r_ ."’I. -
G

~y _.‘ Republlc of Chlna in 2008 Journal of clinical Mlcroblology 47 (July (7)) (2009), pp. 2351-2352.
— .--.,‘-_ http [l'www.moh.gov. cn/publ|cf|Ies/busmess/htmIf|Ies/mohbgt/33582/200902/39079 htm
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Etiologies for Increasing Incidence of
EV71 1n China since 2008

® Ever-increasing travel and migration spreads the
disease further by moving infected people between
population centers.

@ In May 2008, China added HFMD to its category C
of notifiable diseases, meaning that all diagnosed
cases must be reported. The recent apparent ncrease
in EV71 infection might be due to higher reporting
rates rather than an increase in disease prevalence.

® The genetic changes in the circulating EV7 llstrain.
) AYAV, : : e /
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An emerging recombinant human enterovirus 71
responsible for the 2008 outbreak of Hand Foot
and Mouth Disease in Fuyang city of China

Yan Zhangt1, Zhen Zhut!, Weizhong Yangt2, Jun Rent3, Xiaojuan Tant, Yu Wang?2 Naiying Mao', Songtao Xu',
Shuangli Zhu', Aili Cui', Yong Zhang', Dongmei Yan'!, Qun Li%, Xiaoping Dong’', Jing Zhang?, Yueping Zhac?,
Junfeng Wans, Zijian Feng?, Junling Sun4, Shiwen Wang', Dexin Li*' and Wenbo Xu*!2

Abstract

Hand, foot and mouth disease (HFMD), a common contagious disease that usually affects children, is normally mild but
can have life-threatening manifestations. It can be caused by enteroviruses, particularly Coxsackieviruses and human
enterovirus 71 (HEV71) with highly variable clinical manifestations. In the spring of 2008, a large, unprecedented HFMD
outbreak in Fuyang city of Anhui province in the central part of southeastern China resulted in a high aggregation of
fatal cases. In this study, epidemiologic and clinical investigations, laboratory testing, and genetic analyses were
performed to identify the causal pathogen of the outbreak. Of the 6,049 cases reported between 1 March and 9 May of
2008, 302§ (50%) were hospitalized, 353 (5.8%) were severe and 22 (0.369%) were fatal JHEV71 was confirmed as the
etiological pathogen of the outbreak. ﬁ'h}flogenetic analyses of entire VP capsid protein sequence of 45 Fuyang HEV7 1
isolates showed that they belong to C4a cluster of the C4 subgenotype. In addition, genetic recombinations were
found in the 3D region (RNA-dependent RNA polvmerase, a maior component of the viral replication complex of the
genome) betweeri the Fuyang HEV71 strain and Coxsackievirus A16 (CV-A16), resulting in a recombination virus. Iﬂ

conclusion, an emerging recombinant HEV7 1 was responsible for the HFMD outbreak in Fuyang City of China, 2008.

B Zhéng et al. ’%{n'olt)gy J oumal 2()10 7:94-http://www. Vlrolog_yj Lcom/content/?’ﬂ/ 94
i1 - 23 Ty - :
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Clinical symptoms of fatal HFMD cases in Fuyang hospital (n=15)

Clinical symptom Number of cases Proportion (%)
Fever 15 100
Tachypnes 14 933
Oral cyanasis 12 80
Pink foaming at the mouth E 60
Coughing ] 467
Vomiting i 533
Myoclonic twitching 5 33
Tiny pink rash on palm, sole 2 133

Nasal discharge 2 133
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Case classification and HEV71 positive number (rate) by RT-PCR or virus isolation.

HEVT1 Other Enterovirus
Case No. of Cases direct RT-PCR viruslsolation ~ directRT-PCRfor ~  virus Isolatlon
Classification CV-A16
Fatal cases 13 b(46%) 6(46%) 0 0
Seyere Cases 49 36(36%) 26(26%) 0 1(E9),1(CV-Ad)
Mild Outpatients 39 17(44%) 13(33%) 0 1(E9), T(CV-B3),
1{CY-Ag)
Total 51 59139%) 4530%) 0 ;

Note: E: Echovirus % CV-Ad: Coxackievirus Ad; CV-B3: Coxacklevirus B3; CV-A%:Coxackievirus A9, All the positive PCR fragments and isolates
were confirmed by sequencing.

" outbreak of.Hand Foot arid Mouth Disease in Fuyang city of ChinaYan Zhang

W virois; 20]1{?““7 +94. Published online 2010 May 12. dai 401186/1743-422%.7- -
o PNMC2885346 < Shag, ot i UEaa 3
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'i From January to April 11 2010, Guangxa reported a total of
17,345 cases of hand, foot and mouth disease (mainly caused by

EV71 virus disease) resulting 1 27 deaths. The disease quickly
! gpread from Quanzhou county (2fHE%) in Guilin (f£51) to
Linzhou(FEH) and to the rest of Guangxi Zhuang Autonomous
Region. Many children were admitted i shock state with
pulmonary edema and pulmonary hemorrhage.
//J h w_ | fﬁ

'i

| of Hanqi_Fﬂot a_nd Mouth Dlsease in Guangn 2010

A - - = '-‘q_



http://upload.wikimedia.org/wikipedia/commons/8/89/China_Guangxi.svg

EV 71 Radiculomyelitis

Dr. La1 Kang Y1u
Intensive Care Uni




ol Unilateral AFP and transient urinary retention in 18-month-old girl with lumbosacral
JW radiculomyelitis.

" enhancement of the left ventral root (arrowhead)
: * # and mild enhancement of the left anterior horn cells (arrow) of the sacral cord.
¥ B, Left anterior horn lesion (arrow) is inconspicuous on gradient-echo T2-weighted image.




A, Unenhanced axial T1-weighted image (752/15) shows hypointense lesions (arrowheads) in the anterior horn cells of spinal cord bilaterally at T11 level.

® B, Contrast-enhanced T1-weighted image at the same level as in A shows predominant enhancement of the ventral roots (arrowheads). The anterior horn

cell lesions do not enhance.

C, Contrast-enhanced T1-weighted image at the conus level clearly shows the predominant ventral root enhancement. The slightly hyperintense dot at the
left dorsal root region (arrowhead) is probably due to enhancement of the radicular vein.

D, The anterior horn cell lesions are hyperintense and more conspicuous on gradient-echo T2-weighted image (808/15/20) as compared with T1-weighted
image (A).

E, Sagittal fast spin-echo T2-weighted image (2300/103/2) shows the extent of the anterior horn cell lesions (arrowheads) from midthoracic to conus levels.



i Pecrsistent weakness of right lower limb 2 months after EV71 infection in a 16-
j - 2 month-old infant.
. A Axial fast spin-echo T2-weighted image (4000/80/3) at lumbosacral cord 2
| {,;L months after acute paralysis shows a hyperintense lesion in the right anterior horn
“- region (arrow).
=4 B, Sagittal fast spin-echo T2-weighted image shows a long-segment hyperintense
&g, % lesion (arrowheads) extending from the lower thoracic to the lumbosacral levels.



Acute Pulmonary Edema
with Rhombencephalitis
Complicating EV 71

Dr. Lai Kang Y1iu
Intensive Care Uni




10 such patients from a series of 150 patients with
bulbar poliomyelitis developed pulmonary edema
The pulmonary edema was described as sudden 1n 1ts
onset, resisted all forms of treatment, and resulted in
death.

All had involvement of the dorsal nuclei of the vagus
and the vasomotor (medial reticular) nuclei in the
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Without mechanical support, 71—
83% of patients die within 12—-24 h
after the onset of CPF, and those

who survive may have severe
neurological sequelae.

Acute
Cardiopulmonary
Failure

Severe
Cases

Acute CPF usually is transient and
quickly reversible if an optimal
treatment that can maintain
hemodynamic stability and restore
heart function to improve end-organ
perfusion is initiated.

Hand foot and mouth Disease 30-77%
Herpangina Mortality Rate

@ Stage 1 : Hand, foot and mouth
disease/ herpangina
@ Stage 2: CNS involvement
EV 71 @ Stage‘\:’a :' Cardiopul'mona.ry failure
. . »(a) Coexisting with
infection hypertension
»(b) Co-existing with
hypotension
@ Stage 4: Convalescence

EXtracorporeal life support for treatment of children wi
eﬁterov \is 74. infeetion-related cardlopulmonal:y falure=—

Jan SL: I"Lm SJ. th GS Hagg GE. Wei‘HJ Ghang ‘Y. Hwang B. Chen PY. HuanglFL Lm MC--}ntenswe Care Medlcme 36(3) 520 7 ZOIO*Mar’
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29 Pt <6 yr (median 1.5yr)

Mainly EV 71

Fever (100%)
Oral ulcer (66%)

Cough or cold (35%) Diarrhoea (21%)
. Cardiopulmonary Flaccid limb
0,

S () Symptoms (83%) Weakness (17%)
Ir ; ! Pulmonary edema Impaired LV function

i i 6 |
‘ | Cardiac arrest

: Mean 9 h

PM: Normal myocardium with no evidence of inflammation or myocyte necrosis or
e degeneration. CNS tissue showed congestion, edema, and perivascular and meningeal
k12 lymphocytic infiltration. Brain-stem tissue, showed extensive neuronal degeneration

Extremities rash
(62%)

Vomiting 59%

. v~ o
et oy

i1 and necrosis associated with an inflammatory reaction resembling microabscesses

. and positive staining for anti-EV71 monoclonal antibody.
L.G. Chan, U.D. Parashar, M.S. Lye, F.G. Ong, S.R. Zaki and J.P. Alexander et al., Deaths of children during an outbreak of
: hand, foot, and mouth disease in sarawak, Malaysia: clinical and pathological characteristics of the disease, Clinical Infections
- and Disorders 31 (September (3)) (2000), pp. 678—683.



EV 71 —related Acute

Cardiopulmonary Failure

Clinical Manifestation

Tachycardia

Tachypnea

Diaphoresis

Myocardial dysfunction

Pulmonary edema

Arrhythmia (uncommon)

Jan SL*Lin SJ._'Eu;,.

r
-~

Distinctive Features

Distinctive
neurological symptoms
Preexisting systemic
hypertension
No cardiomegaly on CXR

LV hypokinesia
with RWMA

Panic or shivering heart

Rapid shock

poreal 11te support 101
eﬁt@rgvi_iﬁis 4. nfeetion-related cardiopulmonary fatlure— . -
8O

= 3 e o 5 e : ; A, -
Ch Ght €S- Wang CC. WePFF:-€hahg Y. Hwang B. Chen PY. HuangFL. Lin MCsntensive Cate Medicine. 36(3):520-7, 20101Mar:
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Quick Death

reatment of children with
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EV 71
Pulmonary edema

Rhombencephalitis Cytokines Storm

Neurogenic

Pulmonary edema Capillary leakage

Hyperglycaemia

Shock with
metabolic acidosis




'. Risk factors Pulmonary ~ CNS involvement  Odds ratio p
| oedema  without pulmonary  (95% Cl)
(n=11) oedema (n=38)

P 5 I —— I I I I
llllllllll

=% Hyperglycaemia® 9 (82%) 4 (11%) 38(6-211)  0-001%

Leucocytosist 9 (82%) 12 (32%) 97 (2:9-33-6) 0:003

SR Upperlimbweakness 4 (36%) 4 (11% 19(26-92) 004§
B Lower limbweakness  7(64%) 11 (29%) 43(20-9-2) 004

B *Blood glucose >8-3 mmol/L on admission, tWhiteblood-cell count >17 500/l on
admission. $p=0-001 by Fisher's exact test. §p=0-06 by Fisher’s exact test.

Factors significantly associated with pulmonary

% : oedema




A, Chest radiographs of patient 2 were initially normal. B, Increased alveolar density
| 7 without obvious cardiomegaly after PE.

Initial Hemoedvnamic Measurement in Patients With EVF1

[atient | Patient 2 [atient 3 Datient 4 Patient &
CT*C 41.a 41.5 354 F[.a w7
HE. pm 20z 217 167 1%2 195
BT (570 M) mun Hg 1017307 a0 65734744 107773781 141786791 BhIEES T
LAl (57D0) mm He 29724728 26719521 22123 31723725 2714520
CWT mun He 22 10 15 12 12
FACT mm He 14 13 1a 15 15
C] Limindm? 303 4503 &1 232 397
Sl mLim= 195 20w a7 153 204
SYRI dyne s Som®me 77 GO w2 2720 1228
' REI dvne s som™/m? 244 141 133 344 1011
LVEWI o mdm? 12.2 EE 315 155 161
RWEW [ gmsms/m?2 1.0 212 3AR 250 122

CT indicates core temperature; HR, heart rate; BT, blood pressure; 5700 M, systalic Adiastalic smean: UVT, central venous pressure; 51,
strake index: YR, svstemic vascular resistance index; PYRL pulmaonary vascular resistance indes; LYSWIL left ventricalac strake wark
gy index; RVSWIL right ventricular steoke work index.
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(A) T2-weighted sagittal section through the posterior fossa in Patient 1, 4 days after onset of

_ pulmonary edema (PE). Note the hyperintense signal abnormality in the posterior pons and

medulla, which extends into the region of the anterior horns of the cervical spine, typical of the
MRI changes in the acute phase of the disease. (B) T1-weighted sagittal section through the
posterior fossa in Patient 5, 28 days after disease onset. Note the hypointense signal abnormality
consistent with encephalomalacia in the posterior pons and medulla, concordant with persistent
central respiratory failure and severe bulbar palsy. (C) T2-weighted axial section at the level of
C3 in the cervical spine in Patient 4, 56 days after disease onset. Note the persistent
hyperintense signal abnormality in the regions of the anterior horns bilaterally, consistent with
persistent injury of anterior horn cells of the phrenic nerves and concordant with the observation

of unstimulatable phrenic nerves.

M. M. Lahra W. D. Rawlms _rager G D =2
. i T G S e T




Fulminant EV71 infection may lead to severe neurologic
complications and acute PE. Magnetic resonance imaging revealed
that all 5 infants had brainstem lesions.

The acute PE and cardiopulmonary decompensation in EV71
infection are not directly caused by viral myocarditis. The
mechanism of PE may be related to increased pulmonary vascular
permeability caused by brainstem lesions and/or systemic
inflammatory response instead of increased pulmonary capillary
hydrostatic pressure.

Cardiopulmonary function usually returns to nearly normal within
days, but the neurologic sequelae are severe and usually permanent.

All patients had tachycardia and hyperthermia. Transient systolic hypertension was noted in
1 patient, and 1 presented with hypotension. Pulmonary artery pressure in all 5 infants was
normal or mildly elevated (26-31 mm Hg), and central venous pressure ranged from 10 to
22 mm Hg. Pulmonary artery occlusion pressures were normal or slightly elevated (13-16

mm Hg). Systemic and pulmonary vascular resistances were transiently increased in only 1

patient. The stroke volume index decreased to 15.3 to 35.7 mL/M2 (normal: 30-60
mL/M?2), but because of the elevated heart rate, the cardiac index did not decrease.

Cardlopulmonary mamfestatlons of fulminant enterevirus 71 infection
W BV 'Wafg !J‘N Tsal YC Liu CC,.Huang CC, Chen YJ, Yeh TE. PeEhaTri‘csh 2002 Feb-*l-()9(2) E26—

. __. -
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Past cohort Present cohort P value Present cohort Present cohort P value
(1998-2000) (2000-2008) EV7l1-stage 3a EV71-stage 3b
(n=10) (n=13) (n=8§) (n=235)
s Management Conventional ECLS ECMO (5)/ECLVS (3) ECMO (5)
B8 | Age (months) 18 £ 14 (13) 16 £ 10 (16) 0.901 16 £12(13) 16 £7(18) 0.883
LI Gender SM/5F OM/4F 0.349  5M/3F 4M/1F 0.506
1 BW (kg) 10 £ 3 (10) 10 £ 3 (10) 0.901 10 £ 3 (10) 11 £3(11) 0.604
.f’ g Onset to admission (day) 4+1(4) J+1(3) 0.139  3+1(3) 3J+1(3) 0.503
MaxHR (bpm) 204 £+ 37 (209) 213 £ 22 (205) 0.756 202 £ 15 (200) 230 £ 20 (220) 0.012*
28w MaxSBP (mmHg) 117 £ 15 (118) 106 £ 40 (126) 0.509 132 £ 11 (31) 56 + 22 (59) 0.006*
e CTR In CxR 0.50 £ 0.06 (0.51) 0.51 £0.04 (0.51) 0.876  0.52 £ 0.03 (0.52) 0.49 + 0.05 (0.49) 0.295
4.~ LVEDD, Z score 09+ 1.9 (1.0) 1.2+ 24(0.2) 0.804 091 +£2.1(0.0) 1.6 £ 3.0(2.6) 0.660
s nitial EF% 38 £+ 14 (36) 33+9(34) 0.576 33 £ 7(33) 32+ 11(39) 0.941
“% CK (Tun) 34 + 445 (183) 333 £ 162 (369)  0.222 316 £ 168 (357) 368 £ 167 (416)  0.552
#, CK-MB (1U/) 137+ 119(11) 19.8 £ 10 (20) 0.364 195+ 7.4 (209) 20.3 £ 21.9 (15.1) 0.831
» Glucose (mg/dl) 251 £ 137 (232) 323 £ 308 (181)  0.776 236 £+ 203 (125) 444 + 408 (237)  0.465
-f’iPulmmmr e;demd 9 (90%) 11 (85%) 0.709 6 (75%) 5 (100%) 0.224
g 0 (0%) 6 (46%) 0.005* 6 (75%) 0 (0%) 0.002*
30% T7% 0.024*  100% 40% 0.012*
TEarly deaths TEﬂrly deaths All survived ?Early deaths

3 Late deaths 1 Late death

1 Late death

Data are presented as mean + standard deviation (median) or case

%, numbers (%). Good neurological outcome is defined survival to

g ; discharge with PCPC of 1, 2 or 3 at hospital discharge or no change

& from pre-ECLS PCPC. P value is assessed by comparisons of data
# between past and present, stage 3a and 3b cohorts

BWbody weight, CK creatine kinase, CK-MB muscle-brain fraction

e, of creatine kinase, CTR cardiothoracic ratio, CXR chest X-ray,

ECMO extracorporeal membrane oxygenation, ECLVS extracor-
poreal left ventricular support, EF ejection fraction of the left
ventricle, EV enterovirus, MaxHR maximum heart rate, LVEDD left
ventricular end-diastolic dimension, MaxSBP maximum systolic
blood pressure

P <0.05

eﬁterow s 74 1nfect10n related cardlopulmonany faduse—

Jan SL! I"Lln SJ_‘Eui.
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The myocardial recovery time was
71 + 28 (median, 69) h, and

the ECLS duration was 93 £ 33
(median, 93) h.

Six surviving patients

had a good neurological outcome

at hospital discharge. All 10 survive with
surviving patients had some CNS complications
neurological sequelae but showed

improvement at follow-up

Central

Hypoventilation (7) Limb weakness (6) Seizure (3)

Dysphagia (9)

The present cohort had better neurological outcomes (46 vs. 0%, P = 0.005) and
a higher survival rate (77 vs. 30%, P = 0.024) than the past cohort.

1'C11l Vi Clit 9

i~ related cardlopulmonary failure. Jan SL. Lin SJ. Fu YC. Ch1 CS Wang ) v Wel HIJ.
| Chang Y- ﬁwangnB Chen PY. Huang FL. Lin MC Intcnswe Care Med}gme .
36(3): 5207, Q(Tl&Mar e o R e S
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Hyperintense lesions in the tegmentum of the pons in
the axial section of the fl uid-attenuated inversion

4 recovery image.

In the sagittal section of the T2-weighted image,
hyperintense lesions are present in the tegmentum of
the midbrain, pons, and medulla oblongata.

®@The 07-Ishikawa strain shows a close genetic relationship to recent subgenogroup C4 strains in
mainland China (97.4% nt identity to the SHZH04—38 strain) and those in Japan (97.0% nt

identity to the 2779-Yamagata strain)

ute encep







Treatment of EV71
Rhomboencephalitis

T B

Dr. Lai Kang Y1iu
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Clinical staging and management of enterovirus 71 infection

: 1 Stage  Clinical manifestations ~ Management

| 1 HFMD/herpangina Symptomatic treatment only

e 1 CNS involvement Fluid restriction, osmotic diuretics for increased intracranial pressure, and
furosemide for fluid overload (CVP >8cmH,0), intravenous immunoglobulin for
encephalitis and/or polio-like syndrome and close monitoring of heart rate,
blood pressure, oxygenation, coma scale and blood glucose

f 3 Cardiopulmonary failure
5 3A Hypertension/ Phosphodiesterase inhibitor, milrinone, to increase cardiac output, early
' pulmonary edema intubation with positive pressure mechanical ventilation with increased positive

end expiratory pressure for pulmonary edema, and high frequency oscillatory
ventilation if pulmonary edema/hemorrhage persists or severe hypoxemia

develops
- 3B Hypotension Add inotropic agents such as dopamine and epinephrine
: ¥ 4 Convalescence Rehabilitation for limb weakness, dysphagia, apnea or central hypoventilation,

and sufficient chest care to avoid recurrent pneumonia

£ ®:d HFMD = hand, foot, and mouth disease; CNS = central nervous system; CVP = central venous pressure.

A ' “Lnterovists 71 in Taiwan. Chang LY. Pedlatrlcs &

Nqonat_qqza'g*y AL 103712, 2008 Aug: “grri= L =



Immune Antiviral
modulation drug

Ribosyl
Anti-oxidant purine
analogue

3C Protease
Inhibitor

| Cytokine
storm

Milrinone NAC Puridyl
0.35—0.55 1 g/kg/minute . o . . T yriay
B 2 Vit B/Se Ribavirin Rupintrivir  nidazolidinond

| IL13

Diseases caused by enterovirus 71 infection. Lee TC. Guo HR. Su HJ. Yang YC. Chang HL. Chen KT. Pediatric Infectious Disease Journal.
28(10):904-10, 2009 Oct.
Rupintrivir is a promising candidate for treating severe case En irus-71 i ion. Z 1 0 i hi BS. H W. Yuan ZH.

r— —

N Thetapeutic cfficacy 0 milrinone in the management of enterovirus 71-induced pulmonary edema. Wang SM. Lei HY. Huang MC. Wu JM. Chen CT.
Wedng JN. Wang JR=kiu €C. Pediatric Pulmonology. 39(3):219-23, 2005 Mar.

"Glucose+6- ph'osph dehygmgenase deﬁc1ency enhances enterovirus 71 infection Hung-Yao Hol, , Mei- -Lipg Cheng, : Sh1ue Fen Wengl Lo Chang,
Tsun Tsut} Yéhl JB-RL_l Shrhl ,.and ‘Daniel Tsun- Ye.e Chlul J Gen Virol 89 (2008), 2080- 2089 -' 5T T L s
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. . for replication complex
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GB(D 3AB  3CD <+—viral protein processing

I t membrane association of replication complex

RNA binding, vesicle formation
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J receptor binding; \-viral polymerase
=uited viral protease, shutoff host proteins synthesis ) s .
: ' : i viral protease, inhibits host transcription
E o increases membrane permeability,

inhibits of cellular secretory pathways Vpg, primes RNA synthesis

vesicle formation,

inhibits intracellular transport
NTPase

o Schematic of the enterovirus genome, the polyprotein products and their major functions.

| A diagrammatic representation of the enterovirus genome is shown. The 11 mature polypeptides
L are shown, together with the three main cleavage intermediates. The main biological functions
are included for each polypeptide. UTR, untranslated region; IRES, internal ribosome entry site;

o VPg, viral protein genome-linked. http://www.jbiomedsci.com/content/16/1/103



EV71 3C protease
and its effect on
rupintrivir binding

y :‘ 3C protease is a chymotrypsin-like protease of piconaviruses responsible for processing the
- poly-proteins translated from RNA genomes into functional enzymes and structural proteins
| essential for viral replication



Rupintrivir 1s a Novel Inhibitor of
Human Rhinovirus 3C Protease

Rupintrivir had favorable binding
affinity with 3C protease of China
2008 EV71 virus 1 Shanghai
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Glucose-6-phosphate dehydrogenase
deficiency enhances enterovirus 71 infection

Cellular redox status affects infectivity as well as the
outcome of enterovirus 71 (EV71) infection.
Treatment with N-acetylcysteine offered resistance

Ho HY Chql‘tg ML. Weng SF Chang L. Yeh TT Sh1h SR. Chlu DT
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3C Protease 2A protease

Inhibits RIG-I Mediated

IRF3 Activation Caspases 9 Activation

Blocked by NAC

Inhibit Type |

Interferon Responses Apoptosis of neuronal cells

T
T
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ection with enterovirus 71 or expression of its 2A protease induces apoptotic cell death.”
Kuo ‘RL; Kung SH Hsu Y'Y, Liu WT. J Gen Virol. 2002 Jun;83(Pt 6):1367-76.
TheBC_pr@tease aﬁiﬂvﬁy_@ﬂgnterowrusﬂl induces human neural cell apopt051s Li ML, HstwTA Chen TG Chang—SC Lee JCs-

Chen'GiE, S'tolla;f “Shili SR -Virology, 2002 Feb:15;293(2):386-95. o R T g g
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Alternative
Medicine

?? Colchicine

(Fast axonal transport
Inhibitor | Retrograde
Axonal Transport)

Breast Milk
SA-linked glycans BT PP S
(SA-alpha2,3Gal & Epigallocatechin Herbal Drug
SA-alpha2,6Gal ) gallate
Lactoferrin

Protective Proportional to
Maternal Antioxidant capacity
Antibody | ROS production

& ) ”;T AL RN,
Glycyrrhiza | viral attachment
uralensis & penetration

Iﬁf Lqﬁiﬂ

Houttuyma cordata

Water extract of Glycyrrhiza uralensis inhibited

{y> 1'
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i TR Hemistry. 5 /(14):0 T40=7, 2009 Jul 22. -
- Enterovitus 71 mate.fﬁal antlbodles in infants,-Taiwan. Luo ST. Chiang PS. Chao AS. Liou GY. Lin R. Lin TY Lee MS. Emerging Infectious Diseases.

5

s | T5(4):58) 4 2009: A0 _ Jl=
“ Sheng Ma;g}e Gen- au;g uﬂ'ub_ned Ehterovirus 71 1nfect10n in human foreskin ﬁbroblast celk hne Chang_;}-S -W ang KC Chla,ng LC‘ Journal of’
oy |' ’Ethnof)harma,_pfgl' _ ’1]19(1-)‘10&;8 2008 Sep‘Z' e r e e S :- x

: s e i k. b
- - - s . - -

A ——



CH
CAionic chitosan

To bind and to destruct EV71 ' lactofarin

A proposed SA-based "double-edge sword" on block-
ing and destructioing of EV7| infections. SA (02,6)-
linked galactose can block EV7| infection by competition of
sugar receptor, and the galactose can be linked with cationic
compounds such as lactoferrin or chitosan for destruction of

EV7I.

-J_.—,

Chug-ng‘H Yla.rtg KD. ?\_fqrology Joumal 6:141, 2009.

S =

S1alyl:;1ted gly@a.ns as receptor and inhibitor of enterovirus 71 1nfect10n to DLB ¢ 1ntest1na1 cells Yang B.







Vaccination for EV71 ?

T B

Dr. Lai Kang Y1iu




k. ”; naked RNA genome. The capsid consists of a densely-packed icosahedral arrangement of 60
% protomers, each consisting of 4 polypeptides, VP1, VP2, VP3 and VP4. VP4 is located on the
F4 internal side of the capsid.
B # VPI protein, responsible for adsorption and the uncoating process of the virus can bind three
human proteins, i.e. ornithine decarboxylase (ODC1), gene trap ankyrin repeat (GTAR), and
T KIAA0697 expressed in brain tissue, and their interactions may interfere the proteins’ function in
w2 brain leading to neurological complications such as acute flaccid paralysis and encephalitis.



EV71 induced IgG could enter BBB and cross-reacted with brain
tissue in EV71 infected neonatal mice, and then the peptides of EV71
that could induce cross-reactivity with brain tissue were identified,
which should be avoided in future vaccine designing.

@ All of the tested EV71 infected patients’ sera were presence of
IgG to cross-react with health human brain tissues

@ Identification of EV71 fragments inducing cross-reactivity to
human brain tissue

Peptides of P230-323, P646-755, P857-1012 and P1329-1440
could induce strong IgG cross-reactivity to human brain tissue.
The significant of cross reactivity was not relevant to the specific
IgG titer induced by individual peptides, which indicated the
cross reactivity was a specific IgG behavior rather than an
antibody dose dependent artifact.

@ EVT7I infection increased BBB permeability and IgG transport
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S

Diagrams of divided 22 peptides from EV71 and expression construction. The position and length of 22 peptides divided from
£V jal and expression constructs for 22 peptides ) were diagramed.

' an,d 1dent1ﬁcat10n of the cross-react1v1ty related fragments
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