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Ustlomiinadd evdhumetqunmalaglidodden
Probiotics and Prebiotics
Benjamas Thanomsub, Ph.D. (Microbiology)

Intestinal microflora play important roles in health. The growth and metabolism

_ of these microorganisms not only digest food and provide energy source but some

species also help In preventing infection and stimulating immunity. Probiotics are
live :méc‘robia!: food supplements wHich beneficialy affects the host animal by
improving the intestinal microbial balance. The best known probiotics are the lactic
acid bacteria and bifidobacteria, which are commonly used in bioyogurts and
other dairy products. Probiotics are widely used fo investigate their beneﬁc:alty
effects on health in the forms of whole cell. cell extract or bioyogurt. Prebiotics are
non-digestible food ingredients which selectively stimulate the growth or activities or
both, of lactobacill or bifidobacteria in the colon, thereby improvingheatth. The foed
industry is now increasing in using probiotic and prebiotic for development of food
supplement in order to promote the optimal health and general-well being

: ‘ (MJS 2002, 9 . 89 — 98)
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Bifidobacterium longum

Lactococcus cremoris

Lactobacillus acidophilus

B. breve L. Jlactis L. rhamnosus
B. infantis Saccharomyces boulardii L bulgaricus
B. bifidum S. cerevisiae L casef

B. aldolescentis Enterococcus faeciam L. gasseri

Streptococcus thermophilus
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Function

Proposed mechanism

1. Gastrointestinal disorder
1.1 Antibiotic—induced diarrea’®

1.2 Infectious diarrhea

- Helicobacter pylori gastroemeritis1 31415

‘ . 16,17,1819
— Rotavirus diarrhea

— HIV/AIDS associated diarrhea”®?"

1.3 Enzyme deficiency
- Lactose intolerance®*™*®
(B - galactosidase deficiency)
-~ Sucrase — isomaltase deficiency39
1.4 Overgrowth of intestinal microflora in
intesinal tract™™*°
1.5 Hepatic encephalopathy

. . 49-52
1.6 Carcinogenesis

2. Hypertension

3. Urogenital infection -

4, Cholesterol -

5. Enhance immune response

‘ . . 9-12
restore intestinal homeostasis
222324

blocking adhesion site
production of inhibitory substances
- organic acid, Hzoz' bacteriocins”
competition of nutrients with pathogeh25

degradation of toxin receptor”®?"*®

. \ , . 29-33
stimulation of immunity

. 736-39
supplement enzyme function

) . .7
restore intestinal homeostasis
‘ . 4648
decrease intestinal urease — decrease NH3 level
inhibit bacteria or enzyme activity that convert
precarcinogens into carcinogen525

T . 58-59
binding and removal of carcinogen

enhancing host immune response52 o0
reduction of ornithine decarboxylase and ras p—21
expression which are responsible for tumorigenes‘rs65
production of bicactive tripeptide responsible for
reducing blood pressureeg’72

recolonization of lactobacili to vaginal tract and
prevent infection*~"" |
increase assimilation of cholesterol and bile acid®®’
acts as carrier by binding to antigem6

stimulation of phagocytosis and cytokine expression82
enhance secretory IgA production83

amiallergy84
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induced diarea) uwilunaufili placebo f81M3
14%"" unsdiandeuinnnnisinds ms
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1) Tsluledmazdudeuuafidefiudey
precarcinogen LJu carcinogen®®

2)  Tuslulefameaansndunas inactivate
carcinogen l@ae™®>?

3)  Tslulefipaansndudimalda tumor
cell Tagvhmirdduy immunomodulator wae

PEO0CT AsrpumTaT

biological response modifier
secretory !gA62
manaapdluny rat WU B. longum §N19D
§udomaAn ACF (aberrant crypt foci)* Fadu
preneoplastic lesion ngild uazAninduanida
oM 9fin colon tumor wax carcinoma®™® gl
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mucosal cell proliferation, ornithine decarboxylase
(ODC) uax ras p-21 expression |{awSeaufiey
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colon tumor

320V cholesterol
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epithelial cell membrane Washaudiaula Jevi
wmihiduwinshwaufiauludurad viadaide
Wanangld® ldfnnszuinnismanas
wlanUasan 1ae38 phagocytosis Lasi cytokine
expression gy uaﬂmnﬁu&hmmami:ﬁumi
wde secretory IgA ligetu™ amoiniTun
(antiallergy) laglupuldAuslnanadse 7is
lactobacill 8¢ ATWUNTMIFIN type | uae type ||
nterferon WiNAW  WWUITEEINNT0aANITETN
-4 upz IL-5 ﬁLﬁmmﬂmiﬂizﬁu‘Uaﬁ allergen
VLm’BA.

founfviangnenunaasdeuszlevivos
Tuslulafim urdamasfileda oin (genus, species,
strain) LazAanyduduredonild Fadudade
falumadenidusclegianiuslulafin Tuuis
Aangan Wilulefeanaliuseleadlaudnaclylaf
WBuNIFATTIRey 1tu Temadeshmauaalng
WAt nazdunfdunuresiime®™  uazan
annAulafin’

=
W3 1ulefin (Prebiotic) Aoos'ls
Wesnnusleaddningildannlusiulesa

&

anfinanidefftiney  waznauflusluladielu

93



Vol 9 No 2

Review Article
Medical Journal of Srinakharinwirot

IMaEINITNFIEUUM B ANE I IR TN
anasndale vefltuturanetade W sy
MINdR mMITuEr AnNdunIa-Ae e uay
g 1Jusin vililseleniflasuannlslulesa
Lldnadyinfians sody uwnadetewnsluleda
Fufetn’ wilulefia wanefls ‘Fandsznavvey
prmaismelaimanindesld uwifinoszToms
lumsaiasvasimaaigdviouazAanssneed
vaunsdluald  Fovedowalvdmedgonin
uteuse®® lusssnmanunsluledialaluie
1258 Wavean nane nufen uaz chicory™ (Ry
FianthsnianusTaaumnmumunld)® FeRmmant
Hevilaeazgndatiuiemeadldnandngariie
WuansTulawnss Tuseiu widlng vdsleduuneda
Asremeliamnandasld Suunaluanasusian
wuildlvg  medrnIlulefafifesldidusins
\&3x leln oligofructose waz inulin®

ofigofructose W polymer w939 B(2-1)
fructan ﬁﬁmmmimaqmﬁﬂ ¥ degree of polymeri—
zation (DP) 2-20 fdnwasadieii@on avane
g Weamuuaznduudeeninthea
oligofructose  WnlAiaTNIUDWNTINgUIDY cereals
i anfl wionaldildanldedde®™ nuin
W polymer am9 B(2-1) fructan § DP 2-60
sty Fefmneluanalvgindt wasldnwoewia
TN oligofructose Jaqtu inuin FaATErian
sucrose  WiaafinanInwesRe chicory™ Taesin
lunwuedn spread vie dressing vioTanlumsvh
wine3llvemavuannin®

Pszlovviveandlulofin
Uselomindnvawniluledin fo wd@Sunig
winnaulnvasluslulofin  wioqdunIdusedau
AfuselenfludldliAnsmnniniy Fealy
Usrlenddaiiimelaggmuavadusiuleda wen
niiginudn wilulefindeiustlemilunaan
seduhemaluden wieamhwin® (s
ldsmwnsogseaaels elvindiudpeacnasly

Y o 1k & o o
wlelunisfudhefian wannniifedloamuiiuy

94

WasannwTlulafieldawsngnedseaarglalag
wuafliEglurasin nsswiz uazaldian usazgn

dogmangldlasadunidianzuneiafoglusld

95-102
)

(microflora wannHnslulafngalnmuany?

telumagndn Mg®* waz Ca”* Tvalvuseleomd

103-

a . " ¥
TupnAdulsrnszgnwgu (osteoporosis) g

dayamina1dfl wIlulefadedeudnilofnly
NITUIUNTHERDIMIT wipltunuaaLazlyly
Wi gueemy Tefide loandn vieandeasioed

(
& o

wine3aug” Mmneneglddulawonndndoe
[ (=] =

uNAldaguanidnninsdn oligofructose 1LY

|
& e

Iundardoet eiARedslenfldnaud
tagiildinmsUszgndihviindlulafienay

Tuslulafanlfidnluemis iaisdngeainly

Jrezen NaunuMIMevieoasen Wi lving

drug” ¥38 ‘functional food”'"?  Teevinfinisidin

wiluladiawazlusluladiasiniulundn A ounaia

WeaiudiazSenndndriUsuaniiu ‘synbiotic’™

FeaslaINUszansarnessoIvisias N luluay
a v &
TuUslulefalvinaniu

Lana15919849

1. Gibson, GR. and MacFarlane, G. eds. Human Colonic
Bacteria. Role in Physiology, Pathology and Nutrition. CRC
Press, Boca. Raton, FL.1995,

2. Gibson, G.R. Dietary Modulation of the Human Gut Microflora
Using the Probiotics Oligofructose and Inulin. J. Nutrition
suppl. 1999;14385-418.

3. Fuller, R. (ed.) Probiotics: The Scientific Basis. Chapman &
Hall, London. UK. 1992,

4. Fuller, R. Probictics in Human and Animals. J. Appl.
Bacteriol. 1989;66:345-78,

5. Fuller, R. {ed.) Probiotic2: Applications and Practical
Aspects. Chapman & Hall, London, UK. 1997.

6. Gorbach, S.L., Barza, M., Giuliano, M. & Jacobus, N.V.
Colonization Resistance of the Human Intestinal microflora:
Testing the Hypothesis in Normal Volunteers. Eur. J. Clin
Microbiol. Infect. 1998;7:98-102.

7. Bartlett, . G. Antibictic-associated diarrhea. Clin. Infect. Dis.
1992;15:573-81.

8. Nord, C. E,, Heimdal, A. & Kager, L. Antimicrobial induced
alterations of the human oropharyngeal and intestinal
microflora. Scand. J. Infect. Dis. 1986;49:64-72.



unanNusyiad
LITENT AMZULNNEAERS NMINEAEATUAIUNT I I

U 9 atun 2

9.

19.

20.

21.

Surawicz, C. M., Elmer, G. W., Speelman, P., McFarland, L.
V., Chinn, J. & van Belle, G. Prevention of antibiotic-associated
diarrhea by Saccharomyces boulardii: a prospective study.
Gastroenterology 1989;96:981-88.

. Adam, J., Barret, A. & Barret-Bellet, C. Essais cliniques

controles en double insu de I'ultra-levure lyophilisee: etude
multicentrique par 25 medecins de 388 cases. Gaz. Med.
Fr. 1997:84:2072-8.

. Gotz, V., Romankiewicz, J. A., Moss, J. & Murray, H. W.

Prophylaxis against ampicillin-associated diarrhea with a
lactobacillus preparation. Am. J. Hosp. Pharm. 1979;34:
754-7.

Wunderlich, P. F., Braun, L., Fumagalli, I., D’Apuzzo, V., Heim,
F., Karly, M., Lodi, R., Politta, G., Vonbank, F. & Zeltner, L.
Double-blind report on the efficacy of lactic acid-producing
Enterococcus SFé8 in the prevention of antibiotic-associated
diarrhoea and in the treatment of acute diarrhoea. J. Int.
Med. Res. 1989;17:333-8.

. Aiba, Y., Suzuki, N., Kabir, A. M., Takagi, A. & Koga, Y. Lactic

acidmediated suppression of Helicobacter pylori by the oral
administration of Lactobacillus salivarius as a probiotic in
a gnotobiotic murine model. Am. J. Gastroenterol. 1998;93:
2097-101.

Kabir, A. M., Aiba, Y., Takagi, A., Kamiya, S., Miwa, T. & Koga,
Y. Prevention of Helicobacter pylori infection by lactobacili
in a gnotobiotic murine model. Gut 1997;41:49-55.

Midolo, P. D., Lambert, J. R., Hull, R., Luo, F. & Grayson, M.
L. In vitro inhibition of Helicobacter pylori NCTC 11637 by
org}anic acids and lactic acid bacteria. J. Appl. Bacteriol.
1995,79:475-9,

Isolauri, E., Kaila, M., Mykkanen, H., Ling, W. H. & Salminen,
S.0ral bacterotherapy for viral gastroenteritis, Dig. Dis. Sci.
1994;39:2595-600.

Kaila, M., Isolauri, E., Soppi, E., Virtanen, E., Laine, S. &
Arvilommi, H. Enhancement of the circulating antibody
secreting cell response in human diarrhea by a human
Lactobaciflus strain. Pediatr. Res. 1992;32:141-4.
Majamaa. H., Isolauri, E., Saxelin, M. & Vesikari, T. Lactic acid
bacteria in the treatment of acute rotavirus gastroenteritis.
J. Pediatr. Gastroenterol. Nutr. 1995;20:333-8.

fsolauri, E., Juntunen, M., Rautanen, T., Sillanaukee, P. &
Koivula, T. A human Lactobacillus strain (Lactobacillus casei
sp strain GG) promotes recovery from acute diarthea in
children. Pediatrics 1991;88:90-7.

Born, P., Lersch, C., Zimmerhackl, B. & Classen, M. The
Saccharomyces boulardii therapy of HIV-associated
diarrhea (leter). Dtsch. Med. Wochenschr. 1993:118:765.
Saint-Marc, T., Rossello-Prats, L. & Touraine, J. L. Efficacy of
Saccharomyces boulardii in the treatment of diarrhea in
AIDS (letter). Ann. Med. Intern. 1991;142:64-5.

22,

23.

24.

25.

26.

27.

28,

29.

30.

31.

32.

33.

34.

Conway, P. L., Gorbach, S. L. & Goldin, B. R. Survival of lactic
acid bacteria in the human stomach and adhesion to
intestinal cells. J. Dairy Sci. 1987;70:1-12.

Goldin, B. R., Gorbach, S. L., Saxelin, M., Bafakat, S., Gualtieri,
L. & Salminen, S. Survival of Lactobacillus species (strain
GG) in human gastrointestinal tract. Dig. Dis. Sci. 1992;37:
121-8.

Kleeman, E. G. & Kilaenhammer, T. R. Adherence of
Lactobacillus species to human fetal intestinal cells. J.
Dairy Sci. 1982;65:2043-9.

Rolfe, R.D. The Role of Probiotic Cultures in the Control of
J. Nutr. suppl. Gastrointestinal Health 2000;396s-402s.
Castagliuolo, I., LaMont, J. T, Nikulasson, S. T. & Pothoulakis,
C. Saccharomyces boulardii protesase inhibits Clostridium
difficile toxin A effects in the rat"ileum. Infect. Immun. 199¢:
64:5225-532.

Castaglioulo, |., Riegler, M. F., Valenick, L., LaMont, J. T. &
Pothoulakis, C. Saccharomyces boulardii protease inhibits
the effects of Clostridium difficile toxins A and B in human
colonic mucosa. Infect. Immun. 1999;67:302-7.
Pothoulakis, C., Kelly, C. P., Joshi, M. A. Gao, N., O’keane,
C. J., Castagliuolo, |. & Lamont, J. T. Saccharomyces boulardii
inhibits Clostridium difficile toxin A binding and enterotoxicity
in rat ileum. Gastroenterology 1993;104:1108-15.
Link-Amster, H., Rochat, F., Saudan, K. Y. Mignot, O. &
Aeschlimann, J. M. Modulation of a specific humaral
immune response and changes in intestinal flora mediated
through fermented milk intake. FEMS Immunol. Med.
Microbiol. 1994;10:55-43.

Malin, M., Suomalainen, H., Saxelin, M. & Vesikari, T.
Promotion of IgA immune response in patients with Crohns
disease by oral bacteriotherapy with Lactobacillus GG. Ann.
Nutr. Metab. 1996;40:137-45.

Perdigon, G., de Macias, M. E., Alvarez, S., Oliver, G. & de
Ruiz Holgado, A A. Effect of perorally administered
lactobacilli on macrophage activation in mice. Infect.
Immun. 1986;53:404-10.

Pouwels, P. H., Leer, R. J. & Boersma, W. J. The potential
of Lactobacillus as a carrier for oral immunization:
development and preliminary characterization of vector
systems for targeted delivery of antigens. J. Biotechnol.
1996;44:4183-92.

Saavedra, J. M., Bauman, N. A., Cung, I, Perman, J. A. &
Yolken, R. H. Feeding of Bifidobacterium bifidum and
Stretococcus  thermophilus to infants in  hospital for
prevention of diarrhoea and shedding of rotavirus. Lancet
1994;344:1046-9.

Montes, R. G., Bayless, T. M., Saavedra, J. M. & Perman, J.
A. Effect of milks inoculated with Lactobacillus acidophius
or a yogurt starter culture in lactose-maldigesting children,

95



Vol 9 No 2

Review Article
Medical Journal of Srinakharinwirot

35.

36.

37.

38.

39.

40.

41,

42.

43,

44,

45,

46.

47.

48.

96

J. Dairy Sci. 1995;78:1657-64.

Savaiano, O. A, El Anouar, A. A, Smith, D. E. & Levitt, M.
D. Lactose malabsorption from yogurt, pasteurized yogurt,
sweet acidophilus milk, and cultured mitk in lactase-deficient
individuals. Am. J. Clin. Nutr. 1984;40:1219-23.

Gilliland, S. E. & Kim, H. S. Effect of viable starter culture
bacteria in yogurt on lactose. utilization in humans. J. Dairy
Scl. 1984;67:1-6.

Kim, H. S. & Gilliland, S. E. Lactobacillus acidophilus as a
dietary adjunct for mik to aid lactose digestion in humans.
J. Dairy Sci. 1983;66:959-66.

Pettoello, M. M., Guandalini, S., Ecuba, P., Corvino, C. & di
Martino, L. Lactose malabsorption in children with
symptomatic Giardia lamblia infection: feasibility of yoghurt
supplementation. J. Pediatr. Gastroenterol. 1989;9:295-30.

Harms, H. K., Bertele-Harms, R. M. & Bruer-Kleis, D. Enzyme-
substitution therapy with the vyeast Saccharomyces
cerevisiae in congenital sucrase-isomaltase deficiency. N.
Engl. J. Med. 1987;316:1304-9.

Martini, M. C., Lerebours, E. C., Lin, W.-J., Harlander, S. K.,
Berrada, N. M., Antoine, J. M. & Savaiano, D. A. Strains and
species of lactic acid bacteria in fermented milks (yogurts):
effect on in vivo lactose digestion. Am. J. Clin. Nutr, 1991,
54:1041-6.

Kotz, C. M., Furne, J. K., Savaiano, D. A. & Levitt, M. D. Factors
affecting the ability of a high B-galactosidase yogurt to
enhance lactose absorption. J. Dairy Sci. 1994;77:3538-44.
Fabia, R., Ar'Rajab, A., Johansson, M. L., Andersson, R.,
Willen, R., Jeppsson, B., Molin, G. & Bengmark, S. Impairment
of bacterial flora in human ulcerative colitis and experimental
colitis in the rat. Digestion 1993;54:248-55.

Kruis, W., Schutz, E., Fric, P., Fixa, B., Judmaier, G. & Stolte,
M. Double-blind comparison of an oral Escherichia coli
preparation and mesalazine in maintaining remission of
ulcerative colitis, Aliment. Pharmacol. Ther. 1997:11:853-8.

Ruseler-Van Embden, J.G.H., Hazenberg, M. P., Van Lieshout,
L.M.C. & Schouten, W. R. Instability of the pouch fiora: cause
of pouchitis? Microecol. Ther. 1995;23:81-8.

Vanderhoof, J. A, Young, R. J., Murray, N. & Kaufman, S. S.
Treatment strategies for smal bowel bacterial overgrowth in
short bowel syndrome. J. Pediatr. Gastroenterol. Nutr. 1998;
27:155-60.

Loguercio, C., Del Vecchio Blanco, C. & Coltorti, M.
Enterococcus lactic acid bacteria strain SFss and lactulose
in hepatic encephalopathy: a controlled study. J. Int. Med.
Res. 1987;15:335-43.

Read, A. E., McCarthy, C. F., Heaton, K. W. & Laidiaw, J.
Lactobacillus acidophilus (Enpac) in treatment of hepatic
encephalopathy. Br. Med. J. 1966;5498:1267-9.

Scevola, D., Zambelli, A., Concia, E., Perversi, L. & Candiani,

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

C. Lactitol and neomycin: monotherapy or combined therapy
in the prevention and treatment of hepatic encephalopathy?
Clin. Ther. 1989;129:105-11.

Hayatsu, H. & Hayatsu, T. Suppressing effect of Lactobacillus
casei administration on the urinary mutagenicity arising from
ingestion of fried ground beef in the human. Cancer Lett.
1993;73:173-9.

Lee, Y.-K. & Salminen, S. The coming age of probiotics.
Trends Food Sci. Technol, 1995;6:241-5.

Lidoeck, A, Nord, C. E., Gustafsson, J. A. & Rafter, J.
Lactobacilli, anticarcinogenic activities and human intestinal
microfiora. Eur. J. Cancer Prev. 1992;1:341-53.

Sekine, K., Ohta, J., Onishi, M., Tatsuki, T., Shimokawa, Y.,
Toida, T., Kawashima, T. & Hashimoto, Y. Analysis of antitumor
properties of effector cells stimulated with a cell wall
preparation (WPG) of Bifidobacterium infantis. Biol, Pharm,
Bull. 1995;18:148-53.

Goldin, B. R., Swenson, L., Dwyer, J., Sexton, M. & Gorbach,
S. L. Effect of diet and Lactobacillus acidophilus supplements
on human fecal bacterial enzymes. J. Natl. Cancer Inst.
1980,64:255-61.

Goldin, B. R. Intestinal microflora: metabolism of drugs and
carcinogens. Ann. Med. 1990:22:43-8.

Ling, W. H., Korpela, R, Mykkanen, H., Salminen, S. &
Hanninen, O. Lactobacillus strain GG supplementation
decreases colonic hydrolytic and reductive enzyme activities
in healthy female adults. J. Nutr. 1994;124:18-23.

Marteau, P., Pochart, P., Flourie, B., Pellier, P., Santos, L.,
Desjeux, J. F. & Rambaud, J. C. Effect of chronic ingestion
of a fermented dairy product containing Lactobacillus
acidophilus and Bifidobacterium bifidum on metabolic
activities of the colonic flora in humans. Am. J. Clin. Nutr.
1990;52:685-8.

Pedrosa, M. C., Golner, B. B., Goldin, B. R., Barakat, S.,
Dallal, G. E. & Russell, R. M. Survival of yogurt-containing
organisms and Lactobacillus gasseri (ADH) and their effect
on bacterial enzyme activity in the gastrointestinal tract of
healthy and hypoclorhydric elderly subjects. Am. J. Clin.
Nutr. 1995;61:353-9.

Orrhage, K., Sillerstrom, E., Gustafsson, J. A., Nord, C.E &
Rafter, J. Binding of mutagenic heterocyclic amines by
intestinal and lactic acid bacteria. Mutat. Res. 1994;311:
239-48.

Rowland, I. R. & Grasso, P. Degradation of N-nitrosamines
by intestinal bacteria. Appl. Microbiol. 1975;29:7-12.
Okawa, T., Niibe, H., Arai, T., Sekiba, K., Noda, K., Takeuchi,
S., Hashimoto, S. & Ogawa, N. Effect of LC9018 combined
with radiation therapy on carcinoma of the uterine cervix.
Cancer 1993;72:1349-54.

George, A.J.T. Surface-bound cytokines: a possible effector



unanxUIE
LITT ATNSUWNEAERT NVINENREAINATUNTIL A

w

U7 0 atudi 2

62,

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

mechanism in bacterial immunity? Immunol. Today 1994;15:
88-8.

Reddy, B. S. Possible Mechanisms by Ehich Pro-and
Prebiotics Influence Colon Carcinogenesis and Tumor
Growth. J. Nutrit. suppl. 1999;P1478s-82s.

McLellan, E. A., Medine, A. & Brid, R. P. Sequential analyses
of the growth and morphological characteristics of aberrant
crypt foci: putative preneoplastic lesions. Cancer Res. 1991;
51:5270-4.

Pretiow, T. P., O’Riordan, M. A, Pretiow, T. G. & Stellato, T. A.
Aberrant crypts in human coionic mucosa: putative preneo-
plastic lesions. J. Cell. Biochem. 16G 1992;(suppl.):55-62.
Reddy, B. S. & Rivenson, A. Inhibitory effect of Bifidobacterium
fongum on colon, mammary and liver carcinogenesis induced
by 2-amino-3-methylimidazo[4,5-f]quinociine, a food mutagen.
Cancer Res. 1993;53:3914-8.

Singh, J., Kelloff, G. & Reddy, B. S. Effect of chemopreventive
agents on intermediated biomarkers during different stages
of azoxymethane-induced colon carcinogenesis. Cancer
Epidemiol. Biomark. Prev. 1992;1:405-11.

Barbacid, M. Ras oncogenes: their role in neoplasia. Eur. J.
Clin. Investig. 1990;20:225-35.

Kotsinas, A., Spandidos, D. A., Romanowski, P. & Whyllie, A.
H. Relative expression of wild-type and activated Ki-ras2
oncogene in colorectal carcinomas. Int. J. Oncol. 1993;3:
841-5.

Nakamura, Yamamoto, N., Sakai, K. & Takano, T. Antihypertensive
effect of sour milkk and peptides isolated from it that are
inhibitors to angiotensin-I-converting enzyme. J. Dairy Sci.
1995,78:1253-7.

Nakamura, Y., Masuda, O. & Takano, T. Decrease of tissue
angiotensin-l-converting enzyme activity upon feeding sour
milk in spontaneously hypertensive rats. Biosci. Biotechnol.
Biochem. 1994;60:488-9.

Hata, Y., Yamamoto, M., Ohni, M., Nakajima, K., Nakamura,
Y. & Takano, T. A placebo-controlled study of the effect of
sour milk on blood pressure in hypertensive subjects. Am.
J. Clin. Nutr. 1996;64:767-71.

Takano, T. Milk derived peptides and hypertension reduction.
Int. Dairy J. 1998;8:375-81.

Sawada, H., Furushiro, M., Hirai, K., Motoike, M., Watanabe,
T. & Yokokura, T. Purification and characterization of an
antihypertensive compound from Lactobacillus casei Agric.
Biol. Chem. 1990;54:3211-9.

Sanders, M. E. Considerations for Use of Probiotic Bacteria
to Modulated Human Health. J. Nutri. suppl. 2000;384s-90s.
Hallen, A., Jarstrand, C. & Pahlson, C. Treatment of bacterial
vaginosis with lactobacilli. Sex. Transm. Dis 1992;19:144-8.
Hilton, E., Isenberg, H. D., Alperstein, P., France, K. &
Borenstein, M. T. Ingestion of yogurt containing Lactobacillus

77.

78.

79.

81.

82,

83.

85.

86.

87.

88.

89.

acidophilus as prophylaxis for candidal vaginitis. Ann. Intern.
Med. 1992;166:353-7.

Shalev, E., Battino, S., Weiner, ., Colodner, R. & Keness, Y.
ingestion of yogurt containing Lactobacillus acidopphilus
compared with pasteurized yogurt as prophylaxis for recurrent
candidal vaginitis and bacterial vaginosis. Arch. Fam. Med.
1996,5:593-6.

Taylor, G.R.J. & Wiliams, C. M. Effects of probiotics and
prebiotics on blood lipids. Br. J. Nutr. 1998;80:5225-S30.
Rossouw, J. E., Burger. E. M., van der Vyver, P. & Rerreira,
J. J. The effect of skim milk, yoghurt and full cream mitk on
human serum lipids. Am. J. Clin. Nutr. 1981;34:351-6.

. Gillland, S. E., Nelson, C. R. & Maxwell, C. Assimilation of

cholesterol by Lactobacillus acidophifus. Appl. Environ.
Microbiol. 1985;49:377-81.

Guarner, F. & Schaafsma, G. J. Probictics. Int. J. Food
Microbiol. 1998;39:237-8.

Op den Camp, H. J. M., Qosterhof, A. and Verkamp, J. H.
Interaction of Bifidobacterial Lipoteichore Acid with Human
Intestinal Epithelial Cells. Infect. Immun. 1981:17:332-4.
Yasui, H. and Ohwaki, M. Enhancement of Immune Responsen
Peyer’s Patch cells Cultured with Bifidobacterium breve.
J. Dairy. Sci. 1991,74:1187-95.

.. Cross, M. L., Stevenson, L. M. and Gill, H. S. Anti-Allergy

Properties of Fermented Foods. An Important Immunoreguiatory
mechanism of Lacid Acid Bacteria? Int. immunopharmacol.
2001;1(5):891-901.

Vesa, T. H., Marteau, Ph., Zidi, S., Briet, F., Pochart, Ph. &
Rambaud, J. C. Digestion and tolerance of lactose from
yoghurt and different semisolid fermented dairy products
containing Lactobacillus acidophilus and bifidobacteria in
lactose maldigesters-Is bacterial lactase important? Eur. J.
Clin. Nutr 1996;50:730-3.

Hosono, A, Lee, J., Ametani, A., Natsume, M., Hirayama, M.,
Adachi, T. & Kaminogawa, S. Characterization of a water-
soluble polysaccharide fraction with immunopotentiating
activity from Bifidobacterium adolescentis M101-4. Biosci.
Biotechnol. Biochem. 1997;61:312-6.

Marin, M. L., Lee, J. H., Murtha, J., Ustunol, Z. & Pestka, J.
J. Differential cytokine production in clonal macrophage and
T-cell lines cultured with bifidobacteria. J. Dairy Sci. 1997;
80:2713-20.

Perdigon, G, Nader de Macias, M. E., Alvarez, S., Oliver, G.
& Pesce de Ruiz Holgado, A. A. Effect of perorally
administered lactobacilli on macrophage activation in mice.
Infect. Immun. 1984;53:404-10.

Solis Pereyra, B. & Lemonnier, D. Induction of human
cytokines by bacteria used in dairy foods. Nutr. Res. 1993;
13:1127-40.

90. Tomioka, H. & Saito, H. Lactic acid bacteria in the support

97



Review Article

Vol 9 No 2 Medical Journal of Srinakharinwirot
of immunocompromised hosts. In: The Lactic Acid Bacteria: intestine of man. Br. J. Nutr. 1995;74:101-13.

Vol. | The Lactic Acid Bacteria in Health and Disease. (Wood, 103. Coudray, C., Bellanger, J., Castiglia-Delavaud, C., Remesy,
B.JB., ed), 1992:pp. 263-9¢4. Elsevier Applied Science, C., Vermorel, M. & Rayssignuier, Y. Effect of soluble or partly
London, UK. soluble dietary fibres supplementation on absorption and

91. Maeno, M., Yamamoto, N. & Takano, T. Identification of balance of calcium, magnesium, iron and zinc in healthy
antihypertensive peptides from casein hydrolysate produced young men. Eur. J. Clin. Nutr. 1997:51:375-80.
by a proteinase from Lactobacillus helveticus CP790. J. 104. Delzenne, N. & Roberfroid, M. Physiological effects of non-
Dairy Sci. 1996:73:13164-21. digestible oligosaccharides. Lebensm.-Wiss. Technol.

92. Gibson, G. R. & Roberfroid, M. B. Dietary modulation of 1994;27:1-6,
the human colonic microbiota: introducing the concept of 105. Lemort, C. & Roberfroid, M. Effect of Chicory Fructooligo-
prebiotics. J. Nutr. 1995;125:1401-12. saccharides on Ca Balance. Book of Abstracts, NDO

93. Niness, K. R. Inulin and Qligfructose; What are They? J. Nutri. Symposium, 1997; p.163. December 4-5, Wageningen, The
1999;suppl. p. 1402s-65. Netherlands.

94. Pazola, Z. & Cieslak, J. Changes in carbohydrates during 106. Ohta, A., Ohtsuki, M., Baba, S., Takizawa, T., Adachi, T. &
the production of coffee substitute extracts especially in the Kimura, ‘S. Effects of fructooligosaccharides on the
roasting processes. Food Chem. 1979;4:41. absorption of iron, calcuim and magnesium in iron-deficient

95. Kuppers-Sonnenberg, G. A. Inulin and Lavulose der anemia rats. J. Nutr. Sci. 1995;46:123-9.

Topinambour- |hr einsatz in der Ernahrung und Pharmzaie. 107. Ohta, A., Baba, S., Ohtsuki, M., Takizawa, T., Adachi, T. &
Zucker 1952;5:30-3. Hara, H. In vivo absorption of calcium carbonate and

96. Lewis, H. B. The value of inulin as a foodstuff. J. Am. Med. magnesium oxide from the large intestine in rats. J. Nutr,
Assoc. April 20, 1912;pp. 1176-7. Sci. Vitaminol. 1997;43:35-46.

97. Okey, R. Studies on the behavir of inulin in the animal body- 108. Scholz-Ahrens, K., van Loo, J. & Schrezenmeir, J. Effecof

v |l inulin in the alimentry canal. J. Biol. Chem. 1919;39:145- oligofructose on bone mineralization in ovariectomized rats
62. is affected by dietary calcium. Institute of Physiology and

98. Nilsson, U., Oste, R., Jagerstad, M. 1& Birkhed, D. Cereal Biochemistry of Nutrition, Federal Dairy Research Centre,
fructans: in vitro and in vivo studies on availability in rats Kiel, Germany, Orafti, Tienen, Belgium. 1998.
and humans. J. Nutr. 1988;199:1325-30. 109. Shimura, S., Saeki, Y., lto, Y., Suzuki, K. & Shiro, G. Effects

99. Rumessen, J. J., Bode, S., Hamberg, O. & Gudmand-Hoyer, of galactooligosaccharides and fructooligosaccharides on
E. Fructans of Jerusalem artichokes: intestinal transport, mineral utilization in rats. J. Nutr. Food Sci. 1991;44:287-91.
absorption, fermentation and influence on. blood glucose, 110. Taguchi, A., Ohta, A., Abe, M. Baba, S., Ohtsuki, M.,
insulin and C-peptide responses in healthy subjects. Am. J. Takizawa, T., Yuda, Y. & Adachi, T. The influence of
Clin. Nutr. 1990;52:675-81. fructo-oligosaccharides on the bone of model rats with

100. Ziesenitz, 8. C. & Siebert, G. In vitro assessment of mystose ovariectomized osteoporosis. Sci. Rep. Meiji Seika Kaisha
as a sugar substitute. J. Nutr. 1987;117:846-51. 1995;33:37-44.

101. Ellegard, L., Andersson, H. & Bosaeus, I. Inulin and 111, Van Den Heuvel, E., Muys, T., Van Dokkum, W. & Schaafsma,
oligofructose do not influence the absorption of cholesterol, G. Fructooligosaccharides stimulate calcium absorptoin in
and the excretion of cholesterol, Fe, Ca, Mg, and bile acids adolescents. TNO Nutrition and Food Research institute,
but increase energy excretion in man. A blinded, controlled Tienen, Belgium. 1997.
cross-over study in ileostomy subjects. Eur. J. Clin. Nutr. 112. Milner, J. A. Nutritional and Heaith Benefits of Inulin and
1997:51:1-5. Oligofructose: Functional Food and Health Promotions. J.

102.- Knudsen, K.E.B. & Hessov, I. Recovery of inulin from Nutr. Suppl. 1999:1395s-7s.

98

Jerusalem artichoke (Helianthus tuberosus L.) in the small





