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CHAPTER IV

RESULTS

4.1 Letusir S 1y S Microscopic
Agglutin® — eshy .

i rabbits
prdbbits immunized with
live leptospiret A "\"‘_‘h 1@ activity in MAT.
Pooled rabbit antd™wj ge \\ \‘, st L.biflexa serovar
patoc produced agg Wt ti ;'-‘.-’:-h‘-' \-‘ 000), as did each pooled

) | | _ ,

rabbit antisera agalnsi—l_— Prrogans serovar bataviae,

BN T
autumnalis and.'t ] 1:3-,000) (Table 5A).
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4.18) Human o Se0Spiral antibody

tients with Leptospirosis

‘ﬁ'; from AJpa
caused agﬁltu&l:g m H njrﬂﬂ :lﬂ:j bataviae (titer
1:3,0Q0 tunnali ﬁ} ictdp r aﬁfﬂuza,ﬂnm
respgiﬁﬁﬁtﬁﬁﬁ ﬂﬁﬁiijﬁj d in each
of thé pooled normal rabbit sera hrgﬁore immunization, pooled

normal human sera from £ healthy graduate students and a positive

TPHA serum at the dilution of 1:100.
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Table 5 : Agglutinating activity of antileptospiral

sera as measured by MAT.

Antisera Leptospiral antibody titer

A. Pooled rabbit

whole cell

L. biflexa’ 1:5,000
L. interrogan 1:3,000
L. interrodc 1:3,000
L. interrogdhs 1:3,000
icterohd
B. Human an '?Er
L. interrb¥ 1:3,000
L. interrarjyg serove 1:100
L. interroganf gserovar 1:3,000
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4.2 Leptospiral Protein Profiles on SDS-PAGE.

Effect of protein concentration (30, 35 and 40 ug of
protein/lane) was demonstrated on the Coomassie Blue R-250
stained SDS-PAGE (Figure 3}. It was found that 35 M of

protein/lane of sonic extra leptospiral antigen appeared to

oge this concentration was used

H!Lﬁ/ﬁ
) v ttern of protein bands

show the best resoluti

throughout the expe
with molecular weigi to 90 kilodalton (Kd)
was readily dis omparison of protein
profiles discl molecular weights
among  various#Segfvgrd. THoFeyer, f‘_encea between the

pathogenic and ( L. biflexa serovar

patoc) were obser fs.
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Figure 3 : SDSE’ = profils b iflacted leptospiral

ant1q stained wlt&,Cac}massm hllﬁzk -250. Numbers

A UUINURTHYIAT e 0

lane .'Fu B : Mogecular weight marker pyppeins.
mm a»amm HA8) 20 B
ane D, H, 5 L. interrogans serovar bataviae.
lane E, I, M : L. interrogans serovar autumnalis.
lane F, J. N : L. interrogans serovar
icterohaeuarrhagiae.

lane C-F : Protein concentration 30 Mg/lane.
lane G-J : Protein concentration 35 J,|u;n"14su:ug.

lane E-W : Protein concentration 40 ug/lane.
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4.3 BAnalysis of Sonic Extracted Leptospiral Antigens

Immunoblotted against Homologous and Heterologous

Rabbit Anti-Leptospiral Antisera.

4.3.1 Immunostaining with pooled rabbit antiserum

gxa serovar patoc.
ntiserum reacted well

against homologous giving rise to over 20

precipitate bands ’ Apd ok . \\The mfisera cross reacted with

three heterolog in 10, 14 and 9

precipitate serovar bataviae,

autumnalis and igferfh g'.?* \ddae antigens respectively (Figure
4). Proteins of \ ->-ns (kd) and a 60 kd
diffuse band were fouh o] ;j&' Three specific antigens
of about 52,”46 an-,'a;é:,'" etected on the homologous
extract of ST i ————l————e=® L0 S€rovar patoc
reacted with t-; 15 --Eglogaus extract and

appeared to crnsirreact with h 32-33 kd doublet of all 3

netmﬂwawmwmm
’QW]NﬂifMNWl’mﬁl']ﬂﬂ
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serovar patoc.
lane A : Molecular weight marker proteins.
lane B : L. biflexa serovar patoc.
lane ¢ : L. interrogans serovar bataviae.
lane D : L. interrogans serovar autumnalis.
lane E : L. interrogans serovar icterohaemorrhagiae.

The numbers indicate molecular weight in kilodalton (kd).
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4:3.2 Immunostaining with pooled rabbit antiserum
against L. interrogans serovar bataviae
Figure 5 shows the immunoblotting pattern of
bataviae antiserum against sonicated antigens. There were 20

precipitate bands for the batayiae antigen, in comparison to the

13, 15 and 11 bands forh atox halis and icterchaemorrhagiae

Coumiin all sonicates were of

inidatesel Interrogans serovars
I"'.\:\ \\\\.
; A iterrogans at 76, 45,

respectively. Thé

33, 60, 70 and-90®
tested, showed =860
41, 32 and 30 ¥ The' {ere icEol £ y in the sonicates
of seorvar pa - ns as doublet bands

on 33-34 and 32-38

AULINENINYINS
AR TN TN



T

T

Lo L = T— R B . o Faa o o e e s L il

47

AN,

ﬂ‘lJEJ’JVIEWI‘iWEﬂﬂ?

Fugure 5

: Immunoblottifig of sonigmextracted lefpfospiral

A mmm IV MRk

lane A

lane B

lane C
lane D

lane E

. Interrogans serovar bataviae. The numbers

indicate molecular weight in kilodalton (kd).

: Molecular weight marker proteins.

L. biflexa serovar patoc.
L. interrogans serovar bataviae.
L. Interrogans serovar autumnalis.

L. Interrogans serovar icterohaemorrhagiae.



4.3.3 Immunostaining with pooled rabbit antiserum

against L. Interrogans serovar autumnalis.

W B C D E
&y
205
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. l
. Y : . _
Figure 6 : Imunthctt;np’ of sonic gxtracted lep@ospiral
| W AND ISR AN LA B
q
L. Interrogans serovar autumnalis. The numbers
indicate molecular weight in kiledalton (kd).
lane A : Molecular weight marker proteins.
lane B : L. biflexa serovar patoc.
" lane € : L. interrogans serovar bataviae.
lane D : L. interrogans serovar autumnalis.

lane E : L. iInterrogans serovar icterchaemorrhagize.
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Figure 6 shows the immunoblotting pattern of
anti-autumnalis antiserum against sonicated antigens. There were
19 precipitate bands on the homologous antigen in contrast to the
5, 12 and 14 bands on serovar patoc, bataviae and icterchaemorrha

giae. The 33 and 60 kd bands appeared to be common proteins in

all serovars tested. Some ntigens observed in the

L. interrn;aussun'u;~, 45, 41, 32 and 30 kd,

while the cross-reagbe toc were of 39 and 34
kd. The pattd against  serovar
autumnalis anti ainst heterologous
serovar icterchadm g & close antigenic

relationship betwe

4.3.4 pooled rabbit antiserum

S Serovar
)
mm‘F“hlntting pattern of

J

anti- 1cterah&euorrh;q&§e against 1c&ted nntngen revealing 13

s PRI B BN INUAN S, 12 smtr

serovar patoc, bataviae ani'lcternhaqagrrhaglae Baere vere 3
cn:nma wq aqa 5@“ H mq QI%]:&}’qsa &Je bands
found spec1f1ca11y in all L. interrogans tested, were similar to
the specific bands immunostained with rabbit antiserum against
serovar autumnalis, namely : bands with MV of 54, 45, 41, 32 and

30 kd. Cross-reactive bands observed on sonicated serovar patoc

were of 53 and 34 kd.

I s e o e L
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As shown in Figure 8, preimmunized rabbit
serum with an agglutinating titer of less thanm 1:100 did not
react with any sonicated leptospiral antigens upon immunoblotting
except for the nonspecific band of 48 kd against L. interrogans

serovar bataviae.

® immunoblotting of rabbit

antisera against summarized in Table 6.

AULINENINYINT
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gure 7 : Immunoblottin§ of sonic@xtracted lﬁﬁﬁual
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L. Interrogans serovar icterchaemorrhagiae.
lane A : Molecular weight marker proteins.
lane B : L. biflexa serovar patoc.
lane C : L. interrogans serovar bataviae.
lane D : L. interrogans serovar autumnalis.

lane E : L. interrogans serovar icterohaemorrhagiae.

The numbers indicate molecular weight in kilodalton (kd).
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antigens with pooled normal rabbit sera.

lane A : Molecular weight marker proteins.

lane B : L.
lane C : L.
lane D : L.

lane E : L.

The numbers indicate molecular weight in kilodalton (kd).

interrogans serovar autumnalis.
interrogans serovar icterohaemorrhagiae
biflexa serovar patoc.

interrogans serovar bataviae.
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Table 6 : A summary of immunoblotting analysis of leptospiral

antigens against rabbit anti-leptospiral antibodies.

eptospiral antigens revealed
bbit antiserum against

Moclecular wgd
by immunol

Serovar normal
e icterohae- rabbit
forrhagiae serum

serovar
patoc

c-50

Cc-60 Cc-60
Sp-54
Sn-53
Sn-52
-49
. B-48
Sn-46 L7
- op-45
P-4 i} Sp-41
Sn-39 Sn—sﬂ
Sn-34 Sn-34
: ummﬂmﬂmm
Sp-32 2
Ep-lﬂ Ep-BD Sp-30
c = Common antigen which found in all serovars tested

Ssp = Specific pathogenic antigen which found in all
L. interrogans tested

Sn = Specific antigen which found in non-pathogenic
L. biflexa serovar patoc

B = L. interrogans serovar bataviae
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4.4 Analysis of Sonic Extracted Leptospiral Antigens

Immunoblotted with Human Antisera against Pathogenic

Leptospira.

4.4.1 Immunostaining with human anti-bataviae

plﬁcat es were immunoblotted

pdleptospirosis showing an

against human se

agglutinating interrogans serovar

bataviae, seve , € ﬁ"b‘ A Mer@lobserved (Figure 9).

A common 60 kd b whereas five common

precipitate bandsi#oj 1‘1 J‘r‘ﬁ d 0l kd) were demonstrated

among the 3 L. #fits rog mely serovar bataviae,

i'f

: . ,r._mqa; ‘ ,
autumnalis and icte ah’r LY Ia ' Cross-reaction was observed

. .k 4 :
at 71 kd with ant ’4”~f*_”- aogenic serovar patoc. A

specific hand : ‘Ttk‘ﬁemanstrated at 66

kd.

ﬂ‘LJEJ’JVIEW?WEJ’]ﬂ‘i
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L. interrogans serovar bataviae
lane A : Molecular weight marker proteins.
lane B : L. biflexa serovar patoc.
lane C : L. Interrogans serovar bataviae.
lane D : L. interrogans serovar autumnalis.
lane E : L. interrogans serovar icterchaemorrhagiae.

The numbers indicate molecular weight in kilodalton (kd).
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4.4.2 Immunostaining with human anti-autumnalis
antiserum
Human antiserum with an agglutinating titer
of 1:100 against serovar autumnalis reacted to various sonicated

60 kd on all serovars. Three

'.‘?"'pre found on three sonic
é cross-reactive 42 kd

band was observed Of ot gar patee antigen (Figure 10).

antigens revealed a common b

common antigens of 80y

extracted of species”

'9 \ N
» -- otting of sonicated

antigens reacted &ga 1t hﬁ Lum \tw leptospirosis with a
" . f - - “-' ‘. "‘, .
leptospiral antibody ‘ii;;_;;‘ :3,000 against serovar

F b

icterohaemorrhagiac \ common ba 50 &d was shown on all

antigens tested B¥ ) MW of 30 kd was

it

found on the thrqﬂlserava: . inteFrogans .

AU El.;l NENT VAN e s
TSR

was observed except for a single band of 89 kd on extracted

serovar bataviae antigen (Figure 12).

Analysis of the immunoblotting of human

antisera against pathogenic leptospira were summarized in table 7.
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Figure 10: Immunoblottifig of sonigmextracted legpospiral
AT Qb okes B 3 ML B
L. interrogans serovar autumnalis.
lane A : Meclecular weight marker proteins.
lane B : L. biflexa serovar patoc.
lane € : L. interrogans serovar bataviae.
lane D : L. interrogans serovar autumnalis.

lane E : L. interrogans serovar icterchaemorrhagiae.

The numbers indicate molecular weight in kilodalton (kd).
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Figure .'Lq} Immunoblotting of sonic Htracted lepigspiral

AR ANA U IR RN U

L. interrogans serovar icterchaemorrhagiae.

lane A : Molecular weight marker proteins.

lane B : L. biflexa serovar patoc.

lane € : L. Interrogans serovar bataviae.

lane D : L. interrogans serovar autumnalis.

lane E : L. Interrogans serovar icterohaemorrhagiae.

The numbers indicate molecular weight in kilodalton (kd).

58



.

;%E? -_i: B C D E

AU ANENSNINT

Figure 12 Imnunnhlatt:.fg of sonio@extracted 1 ﬁlns iral

9 WA UIMIINED

lane R
lane B
lane C
lane D

lane E

numbers indicate molecular weight in kileodalton
(kd) .
: Molecular weight marker proteins.
L. biflexa serovar patoc.
: L. Interrogans serovar bataviae.
L. interrogans serovar autumnalis.

L. Interrogans serovar icterchaemorrhagiae.
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4.5 Cross-reactivit etween Sonic Extracte eptospiral

Antigens and Positive-TPHA Serum.

WVhen the sonic extracted leptospiral antigens were

allowed to react with a positive-TPHA human serum, several

cross-reacting bands wers de For instance, there were

na  #%%Con patoc; and four bands

u‘;==;{tad. This 1indicates

bands of 89 kd on batav
of 91, 66, 60 and
that the 60 kiseofpof nj‘.‘: N n all leptospira
: iy the immunoblotting

technique (Figure

LTI T

y;
1
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Figure g%: Immunahlattiﬁb of sonioBextracted leépfospiral
éijgdf The

R ASASSARNED

numbers indicate molecular weight in kilodalten

A

B

c

I

(kd).

L.

L.

L.

: Molecular weight marker proteins.

biflexa serovar patoc.
interrogans serovar bataviae.

Interrogans serovar autumnalis.

. ilnterrogans serovar icterchaemorrhagiae.



Table 7 : Summary of immunoblotting analysis of leptospiral
antigens using human antisera against pathogenic

leptospira.
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Molecular u=.!h;_i,e PEEETILa] antigens revealed
= L antiserum against

serovar Treponema
bataviae pallidum

c-91
.B-89
Sn-86

C-66
C-60
C-48

‘4 R ’1 SO IUNANLIAL, ...

Specific pathogenic antigen which found in all

"

L. interrogans tested

Sn Specific antigen which found in non-pathogenic

]

L. biflexa serovar patoc

B = L. interrogans serovar bataviae
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Table & : Comparison of leptospiral antigen profiles by
immunoblotting using rabbit antiserz and human

antiserz.

Y¥olecular weigh of leptospiral antigen
profilel 2] g 4 inaunnhluttinn with

rabbit antiserum ngti;u;- intiserum against Serovar
B
- - ElLE
- - o [ "
= = - =
g = E . kE  Jrlpal
E s 2§ :sE|E%%
- . E=91
C=50 C-90 B-£2 B-E9
Sn-86
Sp=16
C-70
C-66
C-&0 C=60 C=£0 : C-60
Sn-52
C-4%
--ﬁB C-4E
Sn-46
“‘F'Tﬁﬁl TN ws}m
Sp-dl Sp*él Ep-il
sn-39
=0k ﬂ%ﬁUﬂJ AINYIRY
€-33
Sp-32 §sp-32  sp-32 Sp-32
5p-30 Sp-3D Sp-30 Sp-30 Ep-30 Sp-3D
C = Common Fntinen which found in all serovar tested
Sp = Specific pathogenic antigen which found in all

L. Interrogans tested

So Specific antigen which found in non-pathogenic

L. biflexa serovar patoc

B = L. interrogans serovar bataviae
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