Chapter V

Discussion

At present, diagnossis of animal rabies by direct

immunofluorescence is rapid,} Wighly sensitive and specific but it
requires a costly ang 4w1 ~ma 115 # _fluorescent microscope and
experienced personnéds = - ﬁ test, MIT, although also

highly sensitive a is time-consuming and

to develop a new technique,
\\t-ld and cheap, and thus
well as to enable rabies

abies virus antigen in the

salivary gland suspenfjﬁ - w; It can be accomplished
within 5-6 ho F—Lum—--——uuf—;Junu-a—f—J—uuzég ipments nor highly

trained technicT H

The technigue of dot-immunoblot developed in this study

followed ﬁluﬂg nﬂeni w&l:m ﬁtectiun of herpes

simplex virus antigen inf cerebrospipal f£luid gll). Several

mmﬂ ook Wele 2 5k didlarhod Hhch | Ghiiheraions o

buvine serum albumin, 0.1% PBS-T and BLOTTO. We found that 5%
BLOTTO (W/V)}, imn agreement with Lakeman et al, was the best

blocking agent for dot immunoblot.

Although supplementary serum was not used in the test

developed by Lakeman et al, we found that a mixture of 2% goat
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serum (GS), 5% chick serum (CS) and 0.002% normal huﬁﬁn serum (NHS)
was needed in the diluent of the primary and secondary antibodies
in order to block the non-specific reaction. One of the reasons
for this difference may be due to the fact that the antibodies used
in our study were polyclonal antibodies, thus may result in more

non-specific background as com ared to the monoclonal antibody used

by Lakeman et al (11).

pifferent ; ﬁy antibodies required
different combinatio \QQ::“\:\“ For example, all 3

sera were needed fg .. RRIG but only GS and NHS
f \\

were required for -BBL and only GS and CS
for both types he reason for this
difference is 0 the difference in the
purity of each re: er of fact, GS has been

routinely added in he commercial ELISA kits
(Organon]).

&

At first, } £ used, but in order to

make the test nre widely applicable, E1e commercially available

primary aﬁ Tj&l‘ /Tﬂﬂﬂ?w ﬂﬂ‘ﬂ‘j It was found that

ERIG-BBL asfcompared to RRIG gave a hiqher color intensity if the
tesﬁqw "Tﬂtﬁdn m ﬂﬁq? tE.lnﬂ] ﬁﬂhe test was
negatfive. This may be due to its higher antibody level as well as
purity. ‘Therefore, although ERIG-BBL was slightly less sensitive
and less specific than RRIG on stored parotid gland suspensions and
saliva, (i.e.,81.8 % vs 72.7% for sensitivity and both 85.7 %
for specificity), but for the sake of convenience, it was suffice
to be recommended for general use, especially for unstored

specimens.




413

The results of our study wsing RRIG showed that all freshly
prepared parotid gland suspensions gave 100% sensitivity and
specificity on dot immnoblet as compared to FAT and MIT. With
fresh saliva, the sensitivity and specificity of dot immunoblot
were 94.7% and 91.6% respectively. The slightly less sensitivity

and specificity of the saliva immunoblot as compared to parotid

gland suspension immunoblath caused by several factors.

Firstly, there might n or very small amount of
virus was excreted ipLo-thE v ven Lhe virus was abundantly
present in the paze the saliva might contain

dirt, chromogens om the hemolysis of

blood-contaminated fﬁ\ﬁ:raxiﬂase} which might

interfere with the g

The study e that the sensitivity

was reduced to 96.5% d suspension immunoblot and
B9.6% for saliva_ imm 516t Tt ity was also reduced to

84% and 73% fol @] saliva immunoblots

if

=

specimens might resnlt from the dgnaturation and decomposition of

mummﬂuﬂﬂﬂﬂﬂ§WﬂWﬂ§
encuunqﬂwﬁm gusm poﬂiva FAT hua::éla::::r'urr

using brain specimens. were positive on parotid gland

respectively. d s@:iﬂclty of the stored

suspension and saliva immunoblots and the results were confirmed by
positive FAT on parotid glands and positive MIT on parotid gland
suspension as well as on saliva. This may indicate that brain FAT

is more sensitive than MIT and salivary gland suspension and saliva
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immunolblots are as sensitive as braln FAT. However, this may not
be ture because the unproperly preserved brain may decompose and
the dead virus will result ln negative MIT whereas Lthe FAT
detection is still positive because no viable virus is required for

FAT.

Furthermore, although WART Jis already highly sensitive, but

Data Erom the Diagnostic
Unit of QSMI indicabe -0 thT-negativa brains were

MIT positive. In

NT-

vgi'“*%L,D“E FAT-negative, MIT-

S

--x\ on parotid gland

positive dog whick !

suspension.

This obser eports that FAT is less

sensitive than MIT to MIT. This may be due

to the small number of* viEal the rabid brain, of which

multiplication in the bﬂggiéj:'ki or its detection by MIT.

Taken .f}j y of salivary gland

i

suspension and ,lﬂllva mmunob over bnﬂ@n FAT and MIT can be

HHINININEGINS
RNAIAIA URAINY AN o e oo

which survived the experimental of rabies infection intermittently

firmly estﬁished,‘nstuﬂ of admuch larger specimens have to be
carried out, il
Y

excreted rables virus in saliva although virus was present in the

salivary glands at all time

The presence or absence of rabies virus in the saliva may
partly depend on the time of sampling. The absence of virus in the

parotid gland does not necessarily mean that the saliva 1is non-
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infectious bacause the virus may be excreted from the other
salivary gland such as maxillary or submandibular glands.
Therefore,negative test with parotid gland and saliva do not imply,

without exception,that virus is not present in the brain.

With the above reasoning, brain still remains to be the

ultimate tissue to be usedy ‘ diagnosis. We, therfore,
extended our dot immu-ff}: stug g brain tissues. Similar to
the results with suspension and saliva,
nsitive { 75 - El.!é )

stored brain suspenad® ;"“"\“~\;?-

and specific ( 104 when freshly prepared

the sensitivity and

\\\ d BB8.8% respectively

with ERIG-BBL and 94. &h 1- ively with RRIG. The

brainstem suspensicgh
specificity coulc
nd specificity may be due

reason for Lthis impz ty &

either to Eresh nnndeqra-" to the viral predilection in
the brainstemw . fhe 1attér on ~~needs to be firmly
established he_ ‘tical implications.
I1f brainstem is lﬁeed be e Hh@ brain in FAT, MIT and

dot immunoblot, it ®kould be the @ply region of the brain submitted

etk NV ST
QTR AT 2 By v

animal%, as early as possible, will markedly improve the success of
rabies prophylaxis while minimizing the cost of unnecessary
immunization. This formed the basis of our prospective study of
rabies virus excretion in the saliva of quarantined dogs. Although
the technique of collecting saliva was difficult and cumblesome,

the resulls were very satisfactory. All of the ) dogs
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subsequently proved rabid excreted the virus in the saliva which
could be detected 1-3 days before deaths. Sequential follow up of
these dogs were impossible because of the early death. In addition,
of all saliva specimens seguentially collected from 4 quarantined
dogs which Einally proved nonrabid, none was positive on dot-

immunoblot , giving a 100% sensitivity and specificity of the test.

However, the method of saliwalégllection may play an important role

positive specimens out of

ﬁduqs which were collected
by 10 different ind ardized methods , such as

5hnwn]

Such a 1ts may be due to the

nonspecific sta he concentrated saliva

because the test bgf jva was diluted 100 folds.

Similar dilution :{tlve saliva specimens still

yielded positive resulls.. ',‘,

In sulge

o

:t.' that dot-immunoblot
technique mm: properly performed :nulmbe of great diagnostic
value in ¢ sis both afffemortemly and pnstmnrtn:‘mly For
antemattaﬁ‘ﬂy ﬁnﬂm ilw Hlﬂ miltlng animals, the

11 aid in makifig the decimion for eamly post-exposure

result

rab%w jRQSﬂ ﬁ gu;] Mmrlln:ml%.l qa%l that saliva,
salivary glands or brainstem or any combinations of the above 3
specimens can be reliably used with the dot-immunoblot technigue.
After a more systematic, double-blind, large-scale comparative
study, it may be able to replace the time-consuming MIT and the FAT
in the laboratories where fluorescent microscope is not available

or rabies diagnostic facility has not yet been set up.
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Conclusions

1. The technigue of dot - immunoblot for the detection of
rabies virus antigen has been developed.

2. The method could be used to detect rabies virus antigen
in parotid gland suspension and saliva with high sensitivity and

specificity in correlated the conventional FAT and MIT of the

brain.
3. The st tnrad or freshly used, may

influence the t -repared specimens were'

required.
antibody (ERIG-BBL) as
ot technique gave a high
itive specimen. The need
or the important pabies antibodies in the
detection of variou s of the virus in different

tissues remained to be

5, }.:—r—?g- of virs :‘e,:fﬂc;;aifaJLVa of guarantined
N A\

dogs with this e cerrelation with the other
!

standard diagnﬂﬁ 1: methods and with clinical picture of the animal

& ‘ﬂﬁ“ﬂﬁﬂﬂﬂ‘?ﬁﬁ“‘l‘ﬂ*‘i

9 The current ﬂlﬂgnustlc tests of :ahles include S8,FAT,
andﬂﬁﬂﬂﬁimmnu wqf;ﬂmﬁﬂim among all
and therefore,should be abandoned although it is still preferred by
many investigators as additional supportive evidence for FAT which
is performed simultaneously. FAT and MIT are methods of high
sensitivity and specificity but this cordant results can occur. 1In
the case of negative FAT , one has to wait for a long time before

the MIT result is known, thus, the post-exposure treatment may be
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unnecessarily delayed. Therefore, saliva ,salivary gland or brain

dot- immunoblot should be used in place of brain MIT.
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Flgqure 2 Hegrl bodies demonstratw by Seller's stain. Tha Negri

ﬂwgamﬂmmhmmm pagenta or

cherry red with varlable,in size andamorphology. The

o V) Bt skl bbbl | Bhhinic aunn

blue staining granules must be present ( x 100)
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Hudriﬁcentﬁnt‘ihuﬂf‘l‘eﬁ’t [F.‘iTl L hra in impression

Unear . Fluorescent material may vary from dustlike

paob Al Fs GF X|1 m ¥9] farGd Ymfeps |ob|ebrpads of 2 to
10 um in diameter. ( x 400)
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i - {
Fiqure 5 IEP of rgzbit antirabies IgG (well 1} against

AR TSNS

B @bat antirabbit :qG rtrnuth

’51 RTR ﬂfﬁfﬂﬂ#ﬂﬂ‘?ﬂﬂ’l A%
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Positive : blue dot

Negative : absence color
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Table 1 Checkerboard titration to determine the optimal dilution
of antibodies.
A. Between primary Ab  rabbit antibodies
Igé and secondary Ab biotin- conjugated goat anti-
rabbit 1q9G (1 mg/ml)

Antigen Secondary Ab Primary Ab (dilution)

dilution 1:150 1:200
PVR +2 +1
10 (SL) (SL)
(0.1%PBS-T)
+1

(sL) (NB)

+1 -
(NB) (NB)

(NB) (NB)

(a) Intensity of stain_gﬁﬁ; neq le, +1,+2,+3,+4 maximum

P ‘

(b) background

i ¥ |

SL = 8lighly.

AUt Ingminens
MR TUAMINYAE



56

Table 1.B. Between primary Ab - equine antirabies globulin- BBL

and Secondary Ab - biotin conjugated rabbit anti-
horse IgG ( 0.7 mg/ml ) -

Antigen secondary Ab Primary Ab dilution

1:100 1:200 1:300 1:400

PVR 1:100 3 +3 +3
107 {MOD) (MOD) (MOD)
{0.1% PBS-T)
+3 +2
(SL) (SL)
+2 +1
(NB) (NB)
+1 -
(NB) (NB)
(a) Intensity : e 3 2, +3, + 4 maximum
(b) Backgrourfirs————=oi

Ly

J
i i¥ |

NB = no qaskqtnund

ﬂ‘UEJ'JVIEWI?WEJ’]ﬂ‘i

’QW]MT]‘?EN&IWTJV]EJ'I&EJ
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Table 2 A The specificity and sensitivity of rabbit anti-rabies
IgG (RRIG, 1:100 dilution) and biotin-conjugated goat
anti rabbit IgG (1:300 dilution)

Antigen
1071 2 ok 1075 106 1077

PVRV ¥2 1 -

(40 mg/ml)

PCEC
(8 mg/ml)

Rhabdomun
(2.4 mg/ml)

HBs Ag
(2.8 mg/ml)

HSV-2
(3.8 mg/ml)

Hela cell
{3 mg/ml)

Vero cell
{2 mg/ml)

4 maximum obtained

ﬂ‘HEI’EI'VIEWIﬁWEI']ﬂ‘i
’Q”Wﬂﬁﬁﬂ‘iﬁullﬁﬁ’mmﬁﬂ

Intensity : - n ‘ligihla, &1, ¢ 2, 3,



Table 2 B The specificity and sensitivity of equine anti-rabies
globulin-BBL, (1:200 dilution) and biotin conjugated
rabbit anti-hose IgG (1:300 dilution)

Antigen Diluktion of gntigen
1002 10” 1u"i 1003 1076 1077

PVRV + 2
(40 mg/ml)

PCEC + 2
(8 mg/ml)
Rhabdomun + 3
(2.4 mg/ml)
HBs Ag

(2.8 mg/ml)

HSV-2
(3.8 mg/ml)

Hela cell =
(3 mg/ml)

Vero cell -
(2 mg/ml)

Intensity : - Waximum obtained

iy i
|

i¥

AULINENINYINS
ARIANTUNNINYAE
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Table 3 Determination of working dilution of avidin Biotin-
conjugated HRP (ABC)

Antigen ABC dilution
1:500 1:1000 1:2000 1:300
PVRV 1074 + 4 + 4 + 3 + 2
1073 _ + 2 ¥ 2
-6
10 Z L. +
_ 1 + 1
HBsAg 1071 ——— - .
10-2 5 _
10- 24 - -
0.1% PBS-T - -
Intensity : Beq, Me ' % 3, + 4 maximum obtained

dF

AULINENINYINg
ARIANTAUNNINGIAY
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Table 4 The results of dot-immunoblot on freshly prepared salivary
gland suspensians and saliva from suspected dogs.

Positive dot-immunoblot (@)

MIT & FAT (BRAIN) sﬁ“  i‘-land suspensions saliva
POSITIVE NN " 18/19
NEGATIVE 1/12
Sensitivity 94.7%
Specificity = 91.6%

(a) Rabbit ghtiabies’ud mary antibody

(b) Number pogt ,_‘

LTI

1

- g’
AULINENINYINT
RIANTAUNNINGI1AY
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Table 5 The results of dot-immunoblot examination of stored
salivary glands, saliva and brains from suspected dog
by using RRIG

MIT & FAT (BRAIN) salivary gland saliva brain

POSTTIVE 20810 ) ; 26/29 13/21

NEGATIVE e / 6/25 1/21
— ======;'

Sensitivity poehy - - B89.6% 61.9%

Specificity 44°% 73% 95.2%

(a) Number ppos

AULINENINYINS
ARIAIN TN TN



62

Table & The results of dot-immunoblot examination of stored
salivary glands, saliva and brains from suspected dog

by wusing ERIG - RBL

MIT & FAT (BRAIN) salivary gland saliva brain
POSITIVE 1a/p2'3! 16/22 18/24
NEGATIVE " 1/21 0/23
Sensitivity 72/7% 75%
Specificity 85.7% 100%

a) Number positive

AUEINENTNYINS
RN TUNMING AL
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Table 7 Result of dot-immunoblot of freshly brainstem by using
RRIG and ERIG

FAT & MIT (BRAIN) NO. Positive dot-immonoblot on brain stem
ERIG RRIG

POSITIVE 20N\ II'LU/ ‘ 18
NEGATIVE —" @ 1
Sensitivity : ' 94.7%
Specificity 88.8%

.sﬂ
T

v

AULINENINYINg
ARIANTAUUNINGIAY



Table 8 Results of the study of viral excretion in the saliva of
quarantined dogs.

thiiﬂ.IT 'E;IL'}'@' Dot-Immunoblot

rabid dog T

+

+

+

+

+

+
Non-rabid
dog

Fob o0 Fow ol Bk b ko

+ p:esﬁlualq nﬂﬂjw Elﬁl n i

= Absenge of blue dot
ND = Not done

*a*aﬂmmmmﬁm'mma ]
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