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Victor. N. Enujiugha & Adebanjo A. (2017) Probiotic Potentials of cereal beverages.
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* Composition of the * Mechanical stress « Acidity of carrier * Acidic conditions in
growth medium * Composition of food stomach

* Toxic by-products freezing and drying * Oxygen stress * Enzymatic actlivities
(e.g. organic acid, media * Competition with * Composition of the
hydrogen peroxide) * Extreme temperature other organisms environment

* Dissolved oxygen conditions (spray in the product (e.g. presence of

* Final cell mass drying, freeze drying) * Temperature fermentable sugars)

* Oxygen stress * Moisture content « Bile salt in the

* Cell dehydration
(intracellular osmotic)

small intestine

Victor. N. Enujiugha & Adebanjo A. (2017) Probiotic Potentials of cereal beverages.
Critical Reviews in Food Science and Nutrition, 57:4, 790-804




Improving viability

 Thermoprotectants
e trehalose
 nonfat milk solids
e adonitol
e growth-promoting factors
e probiotic/ prebiotic combinations

e granular starch

Victor. N. Enujiugha & Adebanjo A. (2017) Probiotic Potentials of cereal beverages.
Critical Reviews in Food Science and Nutrition, 57:4, 790-804
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Introduction

e Chemotherapy-induced Gl mucositis can occur Iin
about 50-80% of patients, and it has significant
implications on the quality of life for cancer patients.

* The most cytotoxic agents associated with mucositis
are the 5-FU, capecitabine and irinotecan.

e Despite new agents for management such as
keratinocyte growth factor and epidermal growth
factor in murine models, supportive care with pain
relief, oral and IV hydration, and maintaining oral
hygiene are still the mainstay of management.



Chemotherapy-induced
Intestinal mucositis

e Diarrhea, malabsorption, abnormal inflammatory processes
e Mechanism: unbalance gut microflora?

loss of tight junction, : :
mucositis —>  reduced absorption of Cl_——> change fluid transport —> released fluid
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RESEARCH ARTICLE

Amelioration of Chemotherapy-Induced
Intestinal Mucositis by Orally Administered
Probiotics in a Mouse Model

Chun-Yan Yeung''%34%, Wai-Tao Chan'®, Chun-Bin Jiang', Mei-Lien Cheng®, Chia-
Yuan Liu?®, Szu-Wen Chang’, Jen-Shiu Chiang Chiau?, Hung-Chang Lee®"*

72 mice were injected saline or
5-Fluorouracil (5-FU) IP daily.
Mice were either orally

‘,,;;r;;;;;:t;; PR administrated probiotic
5FU-treated sus.pension of Lactobacillus caser
mice variety rhamnosus (Lcr35) or

N~ Lactobacillus acidophilus and
[}_. j Bifidobacterium bifidum (LaBi).

L.acidophilus
+ B.bifidum (LaBi)

PLOS ONE | DOI:10.1371/joumal.pone.0138746 - September 25,2015



Yeung CY et. al.,, PLoS One. 2015 Sep 25;10(9):e0138746
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Research Article

In Vitro Prevention of Salmomnella
Lipopolysaccharide-Induced Damages in Epithelial
Barrier Function by Various Lactobacillus Strains

Chun-Yan Yeung,l’2’3 4 Jen-Shiu Chiang Chiau,” Wai-Tao Chan,”*? Chun-Bin Iiang,l’2
Mei-Lien Cheng,” Hsuan-Liang Liu,”> and Hung-Chang Lee®’

Gastroenterology Research and Practice
Volume 2013, Article ID 9732009, 6 pages
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To further test for safety of probiotics and more
closely simulate the immunodeficiency status for
cancer patients, we used the SCID/NOD mice
model both to explore effects and test for

translocation of oral probiotics given for 5-FU
induced mucositis.



Materials and Methods

36 SCID/NOD mice were injected with saline (3 control
groups) or 5-FU (3 experimental groups) 1.p. daily for 5
days.

Mice were given either oral saline daily, probiotic suspension
of 2 probiotics.

Blood, liver, spleen, and lymph node tissue samples were
evaluated for probiotic translocation via culture and Q-PCR.

Weight change, diarrhea score, jejunal villus height and crypt
depth and various serum cytokines levels were also assessed.



Probiotics preparation

Lactobacillus casei variety rhamnosus (Lcr 395,
Antibiophilus, France) and

Lactobacillus acidophilus and Bifidobacterium
bifidum (LaBi, Infloran, Italy) were used.

Probiotics were diluted 1n sterile saline and
administered by oral gavages.

The mice received 100 uL of saline or probiotic
suspension containing 1x10”"7 CFU daily for 5 days.



Assessment

e Diarrhea score

e BW loss

¢ Jejunal mucosa villi and crypt changes

e Effect on serum cytokine levels post oral probiotics

e Probiotic strain organ and blood translocation via Q-PCR
and culture



Diarrhea Score
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Figure 1 Assessment of SCID mice Intestinal Mucositis
Severity. A. Diarrhea Score of SCID/NOD mice after oral
probiotics Lcr35 or LaBi with/without 5-FU treatment. The



Body Weight Change
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(P < 0.05) based on one-way ANOVA. B. Daily body weight
change in percentage of saline or 5-FU injected SCID/NOD
mice with/without probiotics Lcr35 or LaBi. The mice were
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Figure 2 Representative histology of jejunal villus height(VH) and crypt depth(CD) with HE stain in mice on day 5 with saline
or 5-FU with/without probiotics(Lcr35 or LaBi). (A, B, C, D, E, F) The image acquisition phase was done with a 20x magnification
objective. (G,H) Average jejunal villus height and crypt depth measurements. Values are represented as mean +SEM and were

analyzed using one-way ANOVA.
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Figure 3 Serum levels of TNF-a, IL-18, IL-6, and IFNy of 5-FU injected SCID/NOD mice with/without probiotics Lcr35 or LaBi.
The statistical analysis was performed by One-way ANOVA. (*: P < 0.05, **: P < 0.01, ***: P < 0.001).
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Figure 4 Serum levels of IL-4, IL-10, IL-13, and IL-17 of 5-FU injected SCID/NOD mice with/without probiotics Lcr35 or LaBi.
The statistical analysis was performed by One-way ANOVA. (*: P < 0.05, **: P < 0.01, ***: P < 0.001).



Table 1 Culture and Q-PCR for individual probiotic strains
Lcr35 and LaBi in mesenteric lymph node, spleen, liver, and

blood samples.

Culture for bacteria Mesenteric Spleen Liver Blood
lymph node

S+S 3/6 0/6 0/6 0/6

S + Ler35 2/6 1/6 0/6 0/6

S + LaBi 1/6 0/6 0/6 0/6

5-FU + S 3/6 1/6 0/6 0/6

5-FU + Lcr35 2/6 1/6 1/6 0/6

5-FU + LaBi 4/6 1/6 1/6 0/6

PCR for Lcr35 Mesenteric Spleen Liver Blood
lymph node

S+S 1/6 0/6 0/6 1/6

S + Ler35 1/6 0/6 0/6 1/6

5-FU + S 1/6 0/6 0/6 0/6

5-FU + Lcr35 3/6 1/6 0/6 0/6

PCR for LaBi Mesenteric Spleen Liver Blood
lymph node

S+S 4/6 1/6 2/6 0/6

S + LaBi 5/6 2/6 2/6 1/6

5-FU + S 4/6 3/6 2/6 1/6

5-FU + LaBi 6/6 4/6 3/6 1/6
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* The interaction between Naive
probiotic and enterocytes
Is the Initiating event in
immunomodulation and
affects profiles of
cytokines secreted by
lymphocytes or dendritic
Cel I S. proinTﬂI;:n7n:1ator

e Pro-inflammatory Th3
cytokines: IL-1, TNF-a
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Pro-inflammatory cytokines
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Th1 response cytokines
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Th2 response cytokines
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Th3 response cytokines
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Conclusion

e Using SCID/NOD mice as a novel model for 5-FU
induced intestinal mucositis, we find that probiotics
Lcr35 and LaBi do not lead to bacteremia, can improve
diarrhea and body weight, can restore jejunal crypt
depth, and significantly inhibit cytokines TNF-q, IL-1[3,
IFNy, IL-6, IL-4, IL-10 and IL-17.

e [ cr35 and LaBi are potentially safe therapeutic options.
* To the best of our knowledge, using SCID/NOD mice as

model for 5-FU induced intestinal mucositis and
probiotic therapy has not been evaluated previously.



Current Opinion in Food Science
Volume 20, April 2018, Pages 82-91

Role of probiotics and prebiotics in
immunomodulation

N Yahfoufi 1, JF Mallet !, E Graham 2, C Matar 1 2 =

‘Probiotics and prebiotics contribute to balancing the immune response.

Probiotics modulate the activity of dendritic cells, epithelial cells and
natural killers.

Probiotics increase Treg cells and polarize the immune response towards
Th1.

Probiotics and prebiotics modulate the balance of intestinal microbial
population.

Metabolites of prebiotics' fermentation contribute to changes in
cytokines, chemokines and Treg cells.
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e Infantile colic fZ& &
e Chronic constipation &% {& f#

e Acute and chronic diarrhea &4 E|E M EE



