CHAPTER V

Successful matmn of rabies

infection requires esponses of cellular
and humoral arms. nng antibody has

been considered respéns \\ ectzun in mice that

are genetically resigfant 't eabiesiiris factmn (61,62), this

work did not study the 2 dgr it e of killer cell system.
' ot

Nevertheless, no correlat i'r-"”:"l-—-—;' d between the appearance of

antibody and sury if was necessary for

protection in V .--'1"," {188). Lack of

g d ”i
cytotoxic killing uncti{m, as examined by using spleen cells as

o AR ’?Irmmmmm;;::
e TS A A TR

rentrlqtmn, previous cells.
Cytotoxic T cells bind target while recognizing antigen and MHC
determinant. K cells recognize the Fc of IgG antibody bound to

antigen on the target cell surtace.
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In presymptomatic rabies the initial site where immune
cells may come to contact with wvirus antigen may be the
inoculation area or the dorsal root ganglion where thé blond
nerve barrier is scant. An interaction between the antigen  and

cells at the inoculation site may not be effective since the

incubation period in \\\ W Es prolonged and in some

circumstances this & years (27). Due to
:-tihudr. occasionally
i mnst likely site of
immune recognitiomfc . i: erve ganglibn (1,88). However,
mts can develop an
;\5\ o defective immune
recognition of the '.'7 4t '} @;-_:\\ igen., It is still not
known what mechani 33,.:Ll_j1 p of immune process is
responsible fnr this-gégﬁﬁii fﬁi_. may start early at the
stage of antigeén ¢ o1t »=_«‘-.,,‘ lve interaction

| X
between macro ~a ad: proliferation and

{

differentiation aq? maturation of T and B cells. Theoretically,
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cells. t21n is not only crucial for ellcltatian of
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havlng received pure N vaccine from rabies virus challenge. These
animals survive without developing detectable neutralizing
antibody thus implicating the role of cellular immunity. Once the
virus reaches the dorsal root ganglion, it gains access and

then spreads rapidly throughout the central nervous system.
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Following the onset of neurological symptoms, death occurs
usually within 7 days. Therefore, due to a rapidly progressive
course of the disease and defective N recognition impairing
antibody development and possibly specific cellular reaction,

fast responding NK

glls are a major protective

mechanism in rabies. in terms of number and

function may explain n man., NE has been

shown to be importa n. Individuals lacking

of only NK disseminated  herpes

;; monoclonal antibody
to Leu 7 (CD 57), hafle Begnirdportell fio be diminished in 7 rabies
§ L’

infection (15). NE

patients regardless g g (16 owever, NK -function
. Furthermore, CD 57
has been shown to be cf-- -? riable portion of CD 3+ 8+
Llymphocytes which b ‘1‘,. LW gftotoxicity (107).
Hercend et al t!‘r d Lanier et al e described NKHI

or Leu 1% arClm monoclonal antibody thamapemi’muuy react
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Our esults revaale& that the nunher of GD 55 cells was
R VRGT F RN BT e o
nnn-rities encephalitic patients had a diminished number of
circulating CD 56 cells yet all recovered. The number of
circulating ¥K cells thus may not predict the clinical outcome
since these cells are able to proliferate atter activation and it
is possible that these cells are sequestrated at the site of

infection and help clearing infective agents from the CNS. This
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phenomenon has also been demonstrated in acute Sindbis virus
encephalitis in mice (12). In this study, although NK number was
not determined, level of NK activity was preferentially increased
in the CSF of the infected mice as compared te that in the

ice of diminution of circulating

" ate lack of an adequate
ies éh&d only slight CSF

peripheral blood. Thus, the

NKE numbers in rabies p
detense response.

pleocytosis thus

positive (107)34 sugge: on detected may be

|

present at some s :ge of differentiation and/or activation of T

v ﬁﬁﬂ"ﬁ“ﬂ‘ﬂ"ﬂ TWET’TTT'T” -

We alsu studied thé number of-CD cellsy,in rabies,

vor- b DA [k bl WAV B Bt

dacreased in both rabies and non-rabies groups (p<0.U5) as has
been previously described (16). The reduction of CD 57+ cells in
rabies patients may be due to the simultaneous reduction of other
populations od CD 57+ cells besides NK cells. These populations

ot CD 57+ non-NK cells may be CD3+8+ lvmphocytes possessing no or
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low NK activity (107). Furthermore, circulating CD B in rabies
were depressed while CD 8 but not CD 57 «cells could be
demonstrated in the  brains of 2 rabies patients using

immunchistochemical technique (S.Tirawatanapong, unpublished

\ ,&ﬂinn needs turther study.
Q and controls were

comparable as de ; \\;:\H:?h?crtotnx1c1ty assay.
- cesponse could still

\\\\Mnhancenent was not

demonstrable in  p#ti \Fa encephalitis who

results). The cause of t

NK functio

However, it is imp

be further enhancg

survived. Submaximal \ ack of sequestratzun
of NK cells in the C T addltzon to the other

defects be responsible tu "y lence in man.

e
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Conclusions : “‘V'—':

1. The number ut i cells of CD 56 phenﬂtrﬁﬂaln the rabies group
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It is intriguing to speculate what is responsible for the
depressed level of cells with CD 57 phenotype.
4. 4-hr Microcytotoxicity assay of NK function revealed

comparable results between controls and rabies group.
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§. In vitro enhancement of NK cells activity with&-IFN or IL-Z
was observed only in a group of rabies patients, this phenomenon
could not be demonstrated in non-rabies encephalitic group.

6. Incremented difference between pre and post stimulation with

IL-2 was greater in the control group than that in the rabies

ﬁ mparable.
cal &s'af NK cells, in terms

of number  and ebion |, wh chwserﬂ!d in rabies

NN

patients may be i \ beé

-\\\\\_
\\\\Q\ ed for publication)

sgeptor (sIL- .an a.nd IL=2

group but with ot -IFN the

e A similar, but

ure to stimulate
or activate adequ

B. According to

rabies pa.t.ient.a had
elevated sIL-2r and Il .E..ir.';s- ese suggest that other
stimulating IL-2 may be lacking.
Corticotropin releasing hormone (CRHI has becnidenonstrated to be

important in nuﬁla

whether rabies vim*s pret’erentaauy selects hypothalamus as its
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release uf
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still not known



Table 1. Characteristics of patients with rabies

Patient ’ﬁ-""" Days from onset  admission
/||
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Table 2. Checkerboard titration for the determination

of optimal dilution of mouse anti-human CD 58

primary Ab and biotinyla horse anti-mouse IgG

secondary Ab
“”"ﬂ'f’f q&\!\i?‘n.h
ﬁ)\\\\\\ dilutions)
Cells |
(diTutib 5 1628 ’\\\\ 1:100 1:200
Normal 1 14(NB) 13(NB)
13(NB) 12(NB)
Normal 2 14(NE) 12(NB)
- 12(NB) 12(NB)
‘ ! o

Normal 3 100 (MO 16(SLY) 15(NB) 11(NB)
12(NB)

—fuEIRERIHENS
AN TUNNINGINY

1:500 17(MOD) 16(SL 15(NB)
o

* Per entage of positive cells

#%* Background : MOD = moderate, SL = slightly,

NB = no background



Checkerboard titration for the determination of

;

optimal dilution of mouse anti-human CD 57

ons)

Cells 2 Ab Nz |
(dilutions i “l 1:100 1:200
Normal 1 1:100 i 14(NB) 13(NB)
1:200 (7AST) - 'R 14(NB) 12(NB)
Normal 2  1:100 19(sL) 5(NB)  11(NB)
1: 9 "*_—::1—-:;_....‘;.,-'_" 14 (NB) 11(NE)

] !l'l

Normal 3  1:10 J 17 (MOD 15(NB) L414(NB) 13(NB)

1:200 ‘a 17(MOD) ‘])E{HB} 12(NB) 13(NB)

——FUIINENINYIAS
QRIRINTAUNNING A

* E‘erc ntage of positive cells

** Background : MOD moderate, SL = slightly,

NB no background
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Table 4. Number of cells with CD 56 and CD 57 phenotype in
PBMC of controls and nabies patients.
wil
'ﬁ L9
% CD 57
‘|~I I"nl \ : "-\...__\...
Normal Aeg NN N -2 (17.081.9)
(n=31) / ’ \\
Rabies s 4-12 (7.9+2.3)
(n=13) ﬂ .
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Table 5. Activity ot cells with natural killing function in
T
lytic unit(LU) / 10 cells of PBMC of controls and

rabies patients. 4 y

Normal
- (n=31)

Rabies
(n=13)
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ENCEPHALITIC RABIES
Hyperactive —»- CONFliS6d — = AZItAtEd — —= Coma — - Death

Fever nspiratory spasms Respiratory
Itching la Hyperventilation tailure :
(Site of bite Hypotension
HRf—= HR}

Rare PVC

- b i

1_,, Chni ___,, J -'-_:; human anceppulitic rabies
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PARALYTIC RABIES

Fully Aler atively Normal y Coma —Death

Confused

|

- Drowsy

Fever

Facial diparesi y
Quadriparesis - atory tailure Hypotension
Urinary incontin Inspiratory spasms HR{—> HR{
Mycedema ) 14g ] 1, Aerc hobia,Hydrophobia
Piloerection {yperss on \,»n absent in 50% of

Areflexia e pa \\ e cases

W paralytic rabies.
<

I
;
iF |

AULINENINYINT
RIAATAUIM TN



e FHEANENENING o
CURON PV npLiliEL




lysis

% specific

&

“SEMI LOG GRAPH

mT-

atlo

ﬂuﬂqwﬂﬂ§WHwni

Figure 4. L t squares aqnlysxs Iur the deterli ation of
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of effector cells required for 20Z specific lysis
3
of 5x10 target cells.
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% CD 56 POSITIVE CELLS IN PBMC

10

(n=31) o

RIANIUNRINEIAY

Figure 5. Percentage of CD 56 positive cells in PBMC from

individuals with rabies and controls.

‘[‘ X + SEM
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Elgu;g 6. Percentage of CD 57 positive cells in PBMC
from individuals with rabies, non-rabies

encephalitis, and controls.
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Figure 7. Activity of cells.with natural killer function in

7 d
lytic units / 10 cells of PBMC from individuals

with rabies and controls.
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v Unidentified Viral Encephalitis

HSV

Herpes Simplex Encephalitis
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cultured overnight without additives (C), with 100

units recombinant o -interteron (IFN) or 1UU units

recombinant interleukin-2 (IL-2).
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