USE OF BACTERIAL DNA EXTRACT FOR INDUCTION OF
IMMUNITY TO MALARIAL PARASITE IN MICE

RENU WATTANALUANGARUN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE (PUBLIC HEALTH)
MAJOR IN INFECTIOUS DISEASES AND EPIDEMIOLOGY
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2004

ISBN 974-04-4574-8
COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. Of Grad. Studies, Mahidol Univ. Thesis / v

< @ o a a v a g
mslFanuevewaiiselumssmhldinagiquiuaensdafeinarselunynaaes (USE OF

BACTERIAL DNA EXTRACT FOR INDUCTION OF IMMUNITY TO
MALARIAL PARASITE INFECTION IN MICE)

159y Jauvaeseiu 4436080 PHPH/M

Fd
.. (nssugumans) anisnen Isadadonayine1msszuia

@

a a 4 v J a aw 4 . @ Ia
AULATTUMIAIVANINGUNUS © 9n5n3¥ Hsanwssad, Ph.D. (Tropical Health), winasnua

5]

wrssan, Ph.D. (Tropical Medicine), ilosih gAT15¥ane, .y, (Public Health)

UNAAYD
% ' < aa
Pagtiwsmsudain Avwevesuaiiselinnuamnsalumsnszdugiduiulums

@ a d’l 1 =2 3 dydw s A = =
ﬂﬂﬂﬂuiiﬂ@lﬂl%ﬂiﬂN“’] ﬂ'liﬁﬂ‘}d1?’]5\1“L!ll’J(ﬂﬂﬂﬁg?NﬂLWﬂﬁﬂ‘H1ﬂ’J13Jﬁ111']§ﬂﬂlﬂﬂﬂlﬂulﬁ]ﬂlﬁ]%mﬂiiﬂ

a
P
1% 1 a A

a o v o Y a agy ) I3
U1“Bﬁaﬁ1Uﬂ15‘]5ﬂu1Gl1’iLﬂﬂﬂllﬂilﬂuﬂ@ﬂTiﬁﬂL%ﬂMTﬁ"lﬁﬂaluﬁuﬂWﬂﬁﬂﬂ “]Ji$ﬂ1illiﬂu1alﬂulﬂﬂlﬂ%mﬂ

o a

Tavgadadiuou 34 siaumageuanuaunialumsnszduaaduazmsain IL-12 ninwad
WU adueveanlanFadaruieay 24 waz 28 niz rqumsaouauesainanldanga Uszms
ﬁamﬁmmmammuaﬂimmqﬂaaﬁm 2 Gvu@uumﬂﬁaummmmmiumwmﬂwumaaafrim

ay o [ [
uﬂuﬂummimmamama IﬂEJﬂﬂﬂLﬂLlL’éJ"UE]\1lmﬂiﬁﬂ']“]fﬁﬁﬁclu’ﬂill']muag‘ﬂN‘Vlcl“I’WING]ﬂ“L!W'U’N

2D

= o aa a j} ~ 9 ' <3 A o a j‘ ~ A
HUNY ‘Vlﬂﬁ@\Wl’JﬂlﬂiE]@]G]S’m‘lﬂﬂﬂﬁﬁﬂl"lﬁllﬂﬁﬂ'ﬁﬂﬂ E]EJNVlﬁﬂGﬂlJLllE]u‘llﬂilﬂmL“b’@iﬂﬁHiElslulﬁflﬂ

o—5

o Yo dy A o T a ad a o 9 r?/’ ya o a
naann  1asuie 6 wse 7 Juwudn midaawwevedan laugdadaiiniaruldiiviialulTnm
, v A & o a & ~ A Y ' a v
e 100 TulasnsufisaniianssannsoanlSunadsemnarseludea ldunninimsdadiina
Y Y A ad A o o o Ya o o A A
nies Mmsnaauevewan latgada 3 asutinuruladividduiun 0, 2 uaz 4 veamsan

dy ] a d’l ~ A 1A A A ad A o A £ 3
we luanusnandTnawemaiSelwden uailaumsdadduevean lninFadadnniense 4
@ 3 a A’I ' a dy ~ A 1 Aw o aa
U AeuMIAArRWLI  mmsnanliuareaiielunonatesitisdiagnuada  (p<0.01)
d" a adg a o 1 o ' a 4’( ' a
wonvnimMInafAwevean latgasd 7 uaz 4 Juneunsaaenun awnseandsuim
Pl ' o H I
womauseludea ldwdeadu  (p<0.01) wazdszmsnawNAdoUANNAINITOVDIAIDUIDVDI
uaalandadalumailu adjuvant Tasams1¥smdu MSP1 o uaz Montanide ISA720 nu
Fa v
maummmuaﬂTmmfmaammmmmmmimn ﬁ’nﬁudamsﬁm%mmﬁa‘lﬁ'ﬁﬂdmgﬁ"lﬁ%”u
o A2 gy & a
mwiz MSP1;9 uaz Montanide ISA720 Tasgidquinmmuamilunsia IgGl uaz 1gG2a

Y 4
R

1 o a o 1 1 < ' <3
uaszauved 1gG2a it lusasdminnni IgGl auiudamamsaniinaaliiiui fiou
v o o a &

reveuanTatndadaannsathiiamsaadematieias Tiludmsadrgiiquinilostumsaaie

=) Y
aseld

78 i ISBN 974-04-4574-8




Fac. Of Grad. Studies, Mahidol Univ. Thesis / iv

USE OF BACTERIAL DNA EXTRACT FOR INDUCTION OF IMMUNITY TO
MALARIAL PARASITE INFECTION IN MICE.

RENU WATTANALUANGARUN 4436080 PHPH/M

M.Sc.(PUBLIC HEALTH) MAJOR IN INFECTIOUS DISEASES AND
EPIDEMIOLOGY

THESIS ADVISORS:CHAKRIT HIRUNPETCHARAT, Ph.D.(TROPICAL
HEALTH), PAKPIMOL MAHANNOP, Ph.D.(TROPICAL MEDICINE),
FUANGFA UTRARATCHKIJ, M.Sc.(PUBLIC HEALTH)

ABSTRACT

Bacterial DNA has been known to be an immunostimulatory agent to induce
immunity against infectious diseases. This study aimed to evaluate Lactobacillus
DNA for induction of immunity against blood-stage malaria infection. Firstly, thirty-
four Lactobacillus isolates were tested in vitro for cell activation and induction of IL-
12 production. Lactobacillus DNA extracts No.24 and 28 were chosen since they
gave the most immune response. Secondly, both DNA extracts were investigated for
their induction of immune defenses against blood-stage P. yoelii infection in mice.
Various doses and routes of Lactobacillus DNA were studied for treatment of P.
yoelii—infected mice, but no mice survived after the infection. However, results
showed that for observed parasitemia at day 6 or 7 post infection a single
administration of Lactobacillus DNA via subcutaneous injection could reduce
parasitemia more than the administration via intraperitoneal injection, and the optimal
dose of Lactobacillus DNA was >100 pg per mouse. Three dose-injections at day 0,
2, and 4 did not reduce parasitemia but an additional dose at day —4 could reduce
parasitemia significantly (p<0.01). Single dose-injection at only day —4 or —7 also
reduced parasitemia significantly (p<0.01). Finally, for use as adjuvant, mice
immunized with MSP1,9 mixed with Montanide ISA720 and Lactobacillus DNA
extracts enhanced protective immunity against P. yoelii infection, compared to mice
immunized with MSP1,9 and Montanide ISA720. Control unimmunized mice or
mice immunized only with adjuvants died within 10 days with high parasitemia. The
addition of Lactobacillus DNA as adjuvant enhanced both IgGl and IgG2, isotype
responses, but it had more effect on 1gG2, production. These findings suggested that
Lactobacillus DNA could be used as a curative agent and adjuvant for enhancing
immunity to malaria infection.
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