|

B. Development of local FITC for direct antigen detection by fluorescent microscopy
and evaluation of the direct rabies immunohistochemistry test as a diagnostic assay
for human and animal rabies infection

Preparation of the antigen

Purified street rabies virus passed into the mice was used as antigen. Total
deactivation of the brain suspension using ascorbic acid and copper sulfate was not
met. The buoyant density of rabies virus was 1.17 g/cm’. Table 3 shows the protein
concentration of samples. Sample le had the highest protein concentration (2334.577

pg/ml).

Figure 4 shows the PCR result to confirm the presence of antigen. Lanes 1, 2
and 16 are markers, lanes 14 and 17 are known positive control for rabies virus,
whereas lane 15 is a negative control Dengue virus RNA. Lanes 3 to 12 are purified
rabies virus aliquoted in 10 tubes. All the 10 samples showed the presence of rabies G
gene.

_____Table 3. Protein concentration of samples

Samples Protein concentration (ug/ml)
la 1846.286
1b 1596.883
lc 2723.34
1d 2183.923
le 2334.577
1f 2096.585
lg 2316.511
2a 1401.018
2b 1588.111
2¢c 1260.770

Figure 4. Agarose gel electrophoresis of the amplified G gene of rabies virus from the
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10 sucrose-purified samples
Mouse immunization and screening by ELISA

One out of 3 mice showed high antibody titer (Table 4). Booster shot was
given to the mice for further enhancement of antibody production. Mouse 1 and 2
expired a day after the last immunization.

Table 4. Optical density (OD4os) reading of the 3 mice sera for CVS- ahd PSRV-
coated well.

Day 0 Day 14 Day 30

CVS- PSRV- CVS- PSRV- CVS- PSRV-

coated coated coated coated coated coated
Mouse 1 | 0.279 0.259 0.211 0.232 0.271 0.421
Mouse 2 | 0.580 0.359 0.581 0.523 0.579 0.479
Mouse 3 | 0.291 0.326 0.306 0.306 0.232 0.334
Negative | 0.095 0.187 0.095 0.187 0.095 0.187
Control

Another batch of mice is now in the immunization process. Booster shots are
still given to each mouse to increase the antibody titer.

DISCUSSION
Molecular technique

PCR is an antemortem and postmortem technique used for specimens from
human and animal rabies cases. Saliva is the recommended specimen from rabid
patients for testing using PCR (Crepin 1998). This method is being used in RITM for
both antemortem and postmortem specimens. Since human cases are being diagnosed
clinically, with the primers from NIID Japan and a new protocol for sample collection
there is a great possibility that this will not be limited to clinical diagnosis but to
laboratory diagnosis as well.

3

RT-PCR is a very sensitive technique to diagnose infectious diseases provided
that correct primers and good quality reagents are used. However, because of
budgetary constraints in purchasing the necessary reagents and the technical expertise
required to do the test, RT-PCR is limited to research laboratories in the Philippines.

An effective, easy, fast and simple molecular method of testing specimens for
rabies diagnosis was developed by NIID, Japan. This is the loop-mediated isothermal
amplification (LAMP). The principle is based on strand displacement by Bst
polymerase and formation of the stem-loop structure by four specifically designed
primers that can recognize six distinct regions on the target DNA. Nagamine ef al.
reported a revised method which accelerated the reaction through the inclusion of
additional loop primers (Nagamine 2002). The reaction is conducted under isothermal
condition using a conventional water bath or heat blocks.

Hence with the establishment of RT-LAMP for rabies in NIID Japan, RT-
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LAMP will be another milestone in molecular diagnosis. It is thus evident that RT-
LAMP reported in this study is one of the most sensitive methods for detection of
rabies virus. The specificity of RT-LAMP products was confirmed by the Rsal
restriction enzyme. Rsal digestion yielded two independent bands of similar size
which appeared as a single band on the gel. When subjected to nucleotide sequencing,
the specimen was indeed part of rabies N gene.

The limitation of the method was the designing of the primer set which can be
used for the amplification of several rabies virus strains from different regions. As
shown in the result, the CVS primer set did not amplify the RNA from the Philippine
rabies strains. Only the primer set designed based on the nucleotide sequence obtained
from the Philippine strain, worked in the clinical specimens from Philippines. Upon
comparison of the nucleotide sequences of the CVS-11 and the rabies strain from the
Philippines, differences were noted at the 3’ end of the FIP primer. This is responsible
for the lack of amplification of strains in the Philippines using the CVS primer.
There was replacement of the C-FIP primer of the CVS primer set with P-FIP. It was
clearly shown that the nucleotide difference found in the FIP primer was critical for
the amplification.

In this study, a simple, easy and sensitive RT-LAMP method was established
which is useful for rabies diagnosis. There is no need for expensive equipment and the
reaction time is shorter. This method is an alternative for expensive RT-PCR to
diagnose rabies (Boldbaatar, 2009).

Immunological Technique

DRIT is a technique for rabies antigen detection which requires simple
microscope that is already present in almost all diagnostic laboratories. It is a new
diagnostic technique developed by the US Centers for Disease Control which is being
evaluated by RITM. In previous studies, the amount of the biotinylated rabies
polyclonal antibody produced by NIID Japan was optimized. In the current study, the
method was polished and the test was performed in proven positive brain tissues
which were subjected to different conditions. The reliability of the test on specimens
that are not fresh and frozen were evaluated. DRIT gives reliable results if specimens
are left at 26-31°C within 56 hours. In addition, the results are still reliable if
specimens are exposed to 2-6°C within 88 hours. Since distance to rabies laboratories
is a problem in the Philippines, with this findings even specimens from remote areas
can still be processed and tested for rabies.

Production of monoclonal antibodies for immunological diagnosis of rabies is
the answer to the limited supply of reagents for dFAT and DRIT. However, this study
is still at the early stage.

CONCLUSION

Rabies is still a major problem in the Philippine in numbers. Animal rabies
positivity rate is more or less stable, with dogs as the main reservoir of infection.

With the current number of rabies diagnostic laboratories in the country, it is
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inevitable that most of the animal rabies cases are left undiagnosed. Seventeen
laboratories are not enough to cater the whole Philippines considering that it is an
island country. In terms of rabies diagnostic capability, the country is still behind
when it comes to diagnosis. Only one laboratory can do several tests and the rest of
the laboratories are left with either dFAT or DME techniques.

Laboratory researches in the country are still ongoing. The researches are
either molecular in nature or simple and easy diagnostic tests. In addition, it is also
addressing self-sufficiency by producing our own reagents for diagnosis. However,
there is still a great need for rapid and simple tests.
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RERWEEER~T Y T2E O RE
IZOWTIE, T4 ADOHERITH CORS
T, RO 97.4% (225/23D)5 6 R HUE
PR &N, PCRIEE OBO—ERIT
K< REAVEREREIZ. BERTO
BRYSREE A 2T 51213, FAMERMERVE
Bonk ( D, 8 77 BEATERT
£, ElE 2008 £4 8 ), %I T, 4M
X, =7 U T RBICHT S RPHEEOH
EMR, b I LERWVEBIEHM T ORIV
OB~ Z UV THRHEOERZE=FY
T HEFREEL U USHTE 20D,
BIED 10 4EH T, REIC~w T U TR N
AIEY BT VESIZBWTRE LT,
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B. #FFEFiE

VaErEEOH LN T AEIKRED
=T U TRIEH, ¥R aNERICBW
T, 200949 H & 2010F 2 Az, w7V
T RERYGLRIUC BT 5 —FREZITV. B
B REZHOERICE ST, BHEHE
T BB AT -T2, £, bR TR
FEBRL, RPo~<S Y 7RBIIZKHTS
IgG HiiafliZ 5+l L7z, $7=, 20094F9 A
21X, 1990 ERIZL < D= T U TRRGEN
Ko, BER~T U TEREOREN
FrERWEHR=T IHIZBWTH, FEkARHR
ExEIT> TREER LT,
EEOBREICIE, & O RMBKE AT
B LU-BEER~Z Y THA NFS4 KLY
ERLETREZFEA L, RPHUEEZTL—
r ELISA 5 CHIE LT, RIZ5EHIR LT
AV, ZRPECiEsie b IgG S s
vz, BAA 40 A DL DA+ 3 SD
% cutoff fEL LT, M ERDT,
ek, —HOFEIL, YeEUVEEBET
DHEBECERINTRY ., FERREES
WX CEHEISh - g~ T Y TREEE
DO—8E LT Thhiz,

C. BroefsH

2009 &£ 9 H ®FAAE TD Sentinel Site D
R aNBERTO~ 7 U T RGEERIT,
10.5%i2 & ¥E o7, 1996 429 H. 2006
49 8, 2009 £ 9 HOERELLLET S &
<5 U 7 RESERIL, 30.6%. 29.3%. 10.5%
ERAOLTWBER, BB -7 YT, =H
e YT I LI, FRRRERY BT
aBbH. RERBLHERINT, BHE~
FUTHR<Z Y THRATOFLIE -T2 1996
£9 AIZIE, BEBILESFH~TY TR
WRNEFE LD, v 7Y TEERIEMICH
Bl g —r &R L (K1), L,
2006 LR, BV T U TR BT K&
S Wb$ 5 EFERRC, —AE~7 Y THHE

STENTIEINT 5 &, B~ Z Y 7 T,
ZOERFFENSEL, DDV AT
U7 T, HEECTRERENEL RHHEMN
NHrLhE (E2), £, BOIBRITA
PIThivit, 2009 FEIZIZEFEHB T,
W~ U7, ZHB~T U T & HRAE
NEL 2B EMERLE (K1, 2),
Fe, RPOBEE~Z Y 7TRA [gGH
EMOBRAETIE, 10 BELFOFEEHEOH T
i, R RTHIOLER Db oT,
i, F=T7 ZHRNOFTIX1HbRETE
pinol, FEMBET, F=7T FHTOH
BAEDOHD, BEERRDRL RBEMER
L7, ERBAETIZ >N Z oI5 <
otz (F1, 2), £, FuEMIzHOWT
b, F=TIHE # R ailof &R
BUBTHE, F=T ITHOBERTEL
RAHEmERLE (K3, 4),

D. B%
HENTFNVIEREOT U TIREHT
X, =7 U TREOERNS, 1990 FERIZ
FATORLIE > BHBR~F U 7 ORYE
NAFHIZD Lz, 2000 b e, —
B, ZHE~ T U 7 ORERNEM LD,
Btid, i~ U 7RERNED L
TW5b, RPOEHEE~ 7V 7 FBHUEMm
DRI, KERB TR 20, BkE
TEL tolz, ZDZ LT, vF U THE
OERIZLY ., BRI OBENH - T
WA Z L ERBLUTOAEEEERE,
—7. 1990 ERKRN S BER~ T U 7 B
FEHHIEL L, BEREHESATWS R
=7 FHICB VT, 10 AR OEEE TR
PHARMABMEE oz oz,
HIMOFER OB S, RAPOEEE~ T
U7 RBEFEMOBERIT, <7 U TR
1EHIZ 1T 5 Rapid assessment 0% 5 U
TRHEOREEET=F Y 7T HEELL
THIFACTE BAMREMEN R E L,
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E.#&

yaer#EE. HINVIFTNVED<T Y
TIRIEH T, T U THREOERRNE
2B 2O0OHIRT, FRORPASE~T

The 2 international conference
on vivax malaria in Asia and
Pacific area.

January, 2010, Shanghai

U7 EHR IgG B MaEE L, £ DOREE, (3) Ohmae H, Ishikawa H, Fueda T,

R DOBEE~Z U 7R BbiEMO B R
2., =7 U 7TIKRRBIERIZI T 5 Rapid
assessment v 7 U TR EOREE E=
YT HEEE LU THRIATE 5 ek
BRI,

F. fEREfatsifk

Bz L

(4)
G. WrE3E
1 FRXHER

Nakagawa Y, Ueki M, Fueda K,
Ohmae H, Ishikawa H..

Risk assessment of re-emerging
Plasmodium falciparum on

Ishigaki Island using a stochastic
model. Trop Med & Hith 37(3):

Ono M, Tnag L, Gu Z, Basic
analysis to estimate relationship
between climate change and
emerging of vivax malaria.

The 2 international conference
on vivax malaria in Asia and
Pacific area.

January, 2010, Shanghai
Ranke A B, FiE%, Suraj Eka
Pk, RRSER, KFHFEE
#IHEH7, ILANKER, Bernard
Bakote’ e
VA=EVE - ST A e 3
FRE~DRZHIEDSH

% 50 Bl B ABGFEFS, 2009
10 A, A

97-107, 2009. H. 9B EHE D HIRE « BREIRI,
1. Brms L
2 HNEEFER 2. Zofth 2L
(1) Ohmae H.

Limitation of clinical diagnosis
and evaluation of rapid diagnostic
tests to detect vivax malaria in
the field
The 2n international conference
on vivax malaria in Asia and
Pacific area.
January, 2010, Shanghai

(2) Sawabe K, Tsuda Y, Ohmae H.
Current distribution and

molecular identification of
anopheline mosquitoes in Japan
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£1 BEE~<Z Y TRBRYD IgG brikmgrEsR L ERoBR
(2009 SEEEY n B V3. WAL FALLRBICEIT ZHE )

- 10 11 — 30 31 —
RBP4 17 22 33 72
REMEHY 14 9 5 28
31 31 38 100

%

#2 BHNE~T Y TEBRD IgG FUAMEEMER L EROBEIR
(2009 FEFEY e kR, A=T7 FHICKIT5H%E )

- 10 11 — 30 31 —

gl 0 17 39 56
(S4u 2] 19 13 12 44
19 30 51 100
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M1 HELEFAERRR, VoA oo BERICBIT S
BB 5 U TR OHERS

FRABER ST RLE

g —— Rl
%15 —a— 252
25 $513

RFI1 19964, FRFI2 20064, FRFI3 2009 4

K2 HEVEFNEERE, ¥R aiRoNERICBITS
ZRB~ T ) TRYEROHR

EHRFN=ARIIUTDEREL

% —— R
ﬁ —a— 252
5 E Y LK]

R¥I1 19964, RFI2 20064, HRFI3 2009 4
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K3 HENVHFIAAER., 7R aBoNERICB T 2ERD
RepEdrE-< 5 U 7 R IgG fuffli (2009 F377E)
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BABEBHNFMARME FrEE BT siE %)
TRk 21 R HEEREE

A~ T U7 HEBERI L2 ERBMEEFOBBRIZE
U AY I TR DORESE
SRS PR HET

MREE

YA (Pyr) 7 reXxqifRbahieT U 7EE LT 1970 FRODEREHHET
DT CHEMDBE SN ERBSAERIC Pyr B E~ T U 7 ORAENRRE S,
INETOMEICLY, HRET VTIEA » R B EEREEEED —H>ORIED Pyr
it~ U THRMBIZREL, ZOO6A4 0 FUTEEBEOMMEMRNT 7V WIZIEE -T2 2
ERBEOKRDOA 70T 74 MEFICZVHLMNIINRTWS, FFRETIREET Y
T OTMHERRD M D HURIZ RIE L 7= B A AT+ 57202, 77U B D Pyr TEEEBTFE L
D dhfr OMETFHE 1984 41D 1998 EE TOT —H A TEAIC LB LA LTz, %
OFER. B 7 U7 Bk EE X LD MMHERKIL 1990 ERICASTT 7Y B TIRE-> T3

ZERHLMNI T,

A BFEER

1950 FERBYICHBE T T RO NI T
AYHTRAELEZ v r Xk (CQ) HEE
<S5 U 7E BT 1980 ERFE TICH RS
WKIRE o7re ZOHYEY AH I 2 Pyr) B
1970 FRNG CQ WtE~ T U TIZH L T#H
&R, BHIC Pyr HESHRE S,
BAETII—EOHREZRE ., CQ & Pyr ittt
< Z U T BHRPIZFEEL TS, 0%
AHBR~T Y T 05 ) AMEROMH L Bis
LRMEAT FIEOERIC VY, 1997 £
Pyr %A 592 REELFB, v7 Y
TRADEBRAEABEROBER
difydrophorate reductase (dhfr) @ 108
BHOBY VBT ARTXUICBRTHD
LRSI, in vitro TIX, dhfr
SI08N ZRIZ, IHIERNTH, =H,

WEIZAD Z &I &Y TORBIMEE M
RELSRDZENTEHASINATNS, BT,
BAEOHAKTIIA V FUFTIR=E. W
BEENEL, BREEEECIEER
MENZ EBRHEINRTVE, Zhbnd
A EMBEFHFIETHITLIZEZ AL
BIEDOTHERRIZ A » R & PNG Criffiss
REBFENRH D ENEAINT, ZDHD
FEATICE Y, 77U MZHWITL TS Pyr
R A > FUTHROBALEZLDOTH
B EHRENTVS, B EORE T
B~ 5 U TR BOMHMEEE T 53 LB AR
I CHIBEAICIEB L= Z L 2R LTV 5,
1990 R E TORAMMORELIX, ZhF
“C in vivo test (treatment failure), &
in vitro test OFERMNOHBRINTET-,
L LEBETREOREIC L /RN, ¥
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TABFEL TN EOBEABRICLY, 1T
NTWR2WOREKRTH T, Fiz. dafr
LEEBROEITHNT S 2 CHEBEN
REERRIA T Ty, Lo Ttttk o#&
CFERIOBEREBHRERA LT 20,
T—AA TERE R,

ZAVE COSHEMEE OTIC LY R
T B AR REATRERICAT » T B T
BFiEIC L B=F U TITEHREIL b DW=
ZUTREOHEBEANPREFESN TN,
EDT—HATERERNT, 77U AT
INE 2TA v BT HED Pyr MR ORE
RAEMRATIZ LT LT,

B.AFFE 51k

AR U EHEEARIIAY ) —LT
B L7z d%, QIAamp DNA Blood Mini Kit
(Quiagen %) T DNA Z[EIR L7z, -4
LAEELEEAZF VLV I BRET S
LWLV IAN—TFRAEBRELZOL, A
Z ) —NVCREaEITol, DhifrER%2ETe
190 bp @ DNA Wi/ tX Phusion polymekase
(NEB) & FIV VTR AT w K PCR THIME L7=,
1[E B OHEEIX9 8°C58, 4 5C2 0%,
72C2 OMDHERE 4 0% A 71T\,
2BIBDOXAT v K PCR {ZiX 1 [E1H @ PCR
TEHELNEY %R Wl Ay, 98C5
B, 45C208, 72°C20PDiEEL
30V A I NV T, BRLET 74—
OEFNXG) TI /8 51, 59 BEEC
190bp DHEIEIZIE 21F (5” —GCC ATA TGT GCA
TGT TGT AAG GTT GAA AGC-3” ) & 22R
(6’ —CTT ATA TTT CAA TTT TTC ATA TTT TGA
TTC-3’ ) %# outer primers & L, 23F
(5’ —=TGT TGT AAG GTT GAA AGC AAA AAT GAG
GGG-3" ) & 24R (5’ -TTT TTC ATA TTT TGA

TTC ATT CAC ATA TGT-3’ ) % inner primers
L7 (i) 73 /108 FAETr 190bp
DOHIMEIZIX 25F (5° —TGT AAA TAT TTA AAC
AAA GAA ACT GTG GAT-3" ) & 26R (5’ -TTC
ATC AAA ATC TTC TTT TTT TAA GGT TCT-3" )
% outer primers & L, 27F (6" -GAA ACT
GTG GAT AAT GTA AAT GAT ATG CCT-3" ) &
28R (5’ -TTC TTT TTT TAA GGT TCT AGA CAA
TAT AAC-3’ ) % inner primers & L72;
(iii) 7 /B 164 F%5¢r 190bp D HEIE
{Z1% 29F (5" -GAA GAT TTT GAT GAA GAT GTT
TAT ATC ATT-3" ) & 33R (5’ —AAA TAC ATC
ACA TTC ATA TGT ACT ATT TAT-3 ) % outer
primers & L, 31F (6" —GTT TAT ATC ATT AAC
AAA GTT GAA GAT CTA-3” ) & 34R (57 -ACA
TTC ATA TGT ACT ATT TAT TCT AGT AAA-3° )
% inner primers & L72. PCR EE¥IDECF)
REIX, Ao AT 7 /ad— ()
IZHMERRRE L 72,

CHIZERER

TZ7YUAHBEED 128 DO L 62
B 7D DNA ORI & dhfr locus D
BAAIRECThH T, Y TNMTIT 7V K
BB FEERICEFR L TRY ., TONFIT, K
T 7Y AN A8 Y TN (=T FW
=7, UHE AT E FEeT, =
FUA, VAT, MTT7IA, vFH
RAAN), FRT 7Y IR TH T (2
gHRY, A=), BET 7Y B D
624 TN (H—F, FAT=Y T, a—
FORU—A, TAXF TV =T,
HrET . BRAN), BATRHEEOI
T 7V AN 1LY (=Y E=T,
<Y, =Vx— F¥K) Thok, ¥
AVI h—I 2 ADFERTIX, KRBT
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CTORIZ1IEDOY— 7 U ADEREL
THENELNTWER, 77U D%
T2 (O 61%) BED
BEERL, ER5BETRORABRES
B LTWBZ e Bbhotz, dhfr DZHEY
ERIR LE, RET VT ERRY, 77
U T3 1980 EARUITIINSL 3BV ME C59 1T
BROAN- - BMER (NRSI, ICSI)HFFFE
LT\, ZHEERNOTT 7Y I TH
ESNEOIT 191 ETHY, THETOR
4% (Certain, 2009) “FEXNDIEDH T &
MTE, T UA TIX 1993 F XY Pyr &2
BRRIREE LCKREIBALER, £
NLLETIC @ IC50 &R —HEBMBFE
LCWizZ t&rd, —HER ICN X
1991 “ELAME T 77 U J7 B8R & PE#0CNRNT i
1995 “ELARE 7 7 U A HEER & ALECRIE sh
Tro ZOFERIT. NRNI BEEDT 7V I T
EHAEREFEE LT 58S Mita, 2009) &
—E L7,

D.B%
FIERTIIZL OV ZTAPIRERBRE
LTBY, A LI b —FJ T REED
=2 ORmIADLBETREEHR L, &
o> T, BInFROREFKERICIZ PCR EYE
ra—=r 7 L ENENDOEROD linkage
PHERTOLLENDD, LrL, LTOX
D e BRI R 287, £ 1980 I
F7#7E LTV 7= NRSI, ICSI i IC50 7S BAMRZAE
BENONT L0 bWz ERHEShTRY,
INHOERIT Pyr BEMALL LTS T
HEWEHERIENS, £/ NRSI, ICSI X
1980 ER DT 7 U MIZHFE L TCWEETT
7, BETLIHFEICOTILRNLT 14—

U R CHEESh T3 (Mockenhaupt, 2001,

Kyabayinze, 2003 AJTMH), Z & k& 5 228(s
TENIRE T U7 CREEINT, 77
AWME OSBRI L EZ HND,

AR Y ZEEROR L HWVRES
RiZ 1991 e o7, =7 U A Tit 1993
F LY Pyr #F—RBRIRKE L TKREICHE
RALEDB, TR =ZEEERT 7 U H
KHEELTCWEZ LERT, ZOZHER
B, K7 UTERIRZ2ON, ThEbT 7
UhERO “EER LY RELEONER
T B, ~A 7% T 714 MEWFICLS
MR RMBE L IR A D,

KT —HA THERIZ L T LI RE 7
UT OBMEBEFENT, 1984 FEIZLBEY A T=
BEENRFREESH TWS (saito-Nakano,
2%@ FOZLEADEDE, KET VT

58 10 FORAERTT 7Y WIZ=HE
%%#@ALT%U@Wr@ﬁ%W%ﬁL
7= 1990 ERICA->TRBFELT 7 U HIZIA
FolltERLTWAEEZLNS,

'{f;ﬂ:%\

T 7Y HBCET D difr DBEBETENT
1980 FERITBZM TH oz, FHEETY
TR EZEZ LN ZEEXENBA %A
LEAH Tz, Pyr OfERNIEK L 72 1990
FRICA-T, ZHEERRRE LTIV A
WIREA LRIFFIZ, 77V EED 'R
BELEALE,

F. BREfaEER
2L

IR oo
mL
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