m Universidade de Sao Paulo

Kefir intake as adjuvant onto
glycemic control in diabetic rats

Cristina Stewart Bogsan
Pharmaceutical-Biochemical Technology Department




m Universidade de S3o Paulo

Outline

* Type | Diabettes Mellitus
o Kefir;

 AIm;

* Protocol;

e Oxidative stress;

* Results;

« Conclusion.




m Universidade de Sao Paulo

Diabetes Mellitus

Complications of Diabetes

BRASIL

Brain .
Eyesight

* Complications develop
mainly because of high
blood sugar levels over

Nerves the years

Kidneys

* Diabetes increases the
Heart risk of getting:

heart problems
stroke

eye sight problems
kidney problems
foot problems

skin problems
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Non Diabetic people

(1

The TGl processes the food intake in
small peptides, ipids and sugars. The
glucose promote the release of increting
hormones.

The incretins promotes the
insulin liberation.

3]

The glucose goes to blood
and cells.

O The liver stops to
produce glucosa.

The insulin halps to glucose

be internalzed by cells.

The blood are filtarad by kidnay
and tha urine don't have glucose.

Diabetic people

Less incretin hormone is
producead than tha insulin
signiling was not actvated

-

2 y N The pancreas work hard to

o try maintain the homaostasis

o,

©

Glucose ara accumulated
in the blood

The liver continuous to
produce glucose

/ ©) withaut insulin the
glucose input to cell are
compromisad

0 the kidneys try to eliminate excess glucose
incraasing the diuresis and wataer infake.
Glucose are found in the urine.




The role of insulin in the body

The pancreas regulates the amount of glucose stored in the liver and distributed to the body.
When glucose levels go up, the pancreas releases insulin,

Red blood cell

Insulin activates receptors
that absorb and convert
excess glucose into energy.

White blood cell

DIABETES, TYPE 1

The pancreas produces an
insufficient amount of insulin;
excess glucose remains in
the bloodstream.

Sources: Anatorvea; American Diabetes Association; WebMD.com
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DIABETES, TYPE 2

Too little insulin is produced
or insulin receptors do not

x respond; excess glucose

remains in the bloodstream.

MARY T. NGUYEN | DISPATCH

Source: https://alissajhunt.wordpress.com/category/diabetes/type-1-juvenile-diabetes/page/2/
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Pancreatic islets

blood vessel

Type 1 Diabetes: Insufficient Insulin

Diminished ' Glucose
“ insulin

alpha cell delta cell

Normal islet

beta cells destroyed

Type 1 diabetes




O]V

Symptoms of Type 1 Diabetes

Frequent urination Feeling drowsy or sleepy

Vision changes
(things look blurry)

Increased thirst

COPYRIGHT ©2014 LIBERATE HEALTH INC
ALLRIGHTS RESERVED LIB_DIAB1-101 0114

Source: http://liberatehealth.us/liberate_condition/diabetes-2/diabetes/
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Regular Physical Activity

Diet Regimen
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Daily physical activity

9

g Grains Vegetables ‘
FADAM.



Kefir

« Kefir is a fermented milk that contains a complex
symbiotic mixture of Lactic Acid Bacteria (LAB) and
Molds.

« The main microorganisms are:
Lactobacillus,
Lactococcus,
Leuconostoc,
Streptococcus,
Kluyveromyces,
Saccharomyces,
Torula.

O O O O O O O
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Kefir properties

Kefir is known for providing benefits to human
health through its anti-inflammatory, immune-stimulatory

and antioxidant properties.
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This study aimed at assessing the effects of Kefir on
oxidative stress and restoration of NO and In
iImmunemodulation in diabetic animals.
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STZ - diabetic induction Kefir preparation
45 mg/ kg v | Skimmed Milk ]
4
20mg/ 100mL Kefir DA
widiwaw B Inoculation
cretada direc- | %
3] e U
~— Capilar san- 1ol |__Fermentation until pH 4.6 |
| Cooling in ice bath |
[ célul Célul ﬂ
'ducL:;:sp :3: giuc:;r:sp(a: l Stirin (1mln) l
insulina :;1::11:::133 ﬁ

Distribution in 50 mL cups

4

| Storing (4 °C) J

J

| Kefir fermented milk ]
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STZ Kefir Prot O Col Euthanasia
l l l Immune

I N e B Function
| s - Tests

5days 24hs 8 weeks 24 hs

|
' T

e e o o

Kefir groups intake 1.8 mL/day by gavage
Water to CTL and DM groups

\ v

Water and Chow intake Water and Chow intake
Diuresis, Weight Diuresis, Weight
Fasting Blood tolerance Fasting Blood tolerance
Creatinine,Proteinuria, Creatinine,Proteinuria,
Tbars, NO Tbars, NO
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Oxidative Stress in DM

<

HYPERGLYCEMIA I

Impaired NO
bioavailability

A4

Endothelial
dysfunction

L

Impair Immune
function

i

<T>

‘ Lipid peroxidation (LPO) I

Malandialdehyde (MPA) I

AV

Thiobarbituric acid
substances (TBARS)

Increased ROS production I

NEF-kB Activation

Pro-inflamatory
biomarkers
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Metabolic profile

Parameters in experimental animals before treatment with Kefir

Parameters CTL DM
n=18 n=24

| Water intake (mL/24 h) 30.0 £0.9 80.2 +4.9° |
Chow intake (/24 h) 19.1 £0.4 23.940.9°

| Diuresis (mL/24 h) 13.0£0.7 61.1+4.6° |
Weight (g/24 h) 269.8 +5.2 253.7 +4.0

| Fasting blood glucose (mg/dL) 91.8+3.5 293.5 +12.3° |
NO plasmatic (uM) 89.7 +12.2 58.9 £9.0

' Excretion NO (umol/24 h) 15927 1.4+0.2° |
TBARS plasmatic (nmol/mL) 3.03 £0.06 3.17 £0.06

| Excretion TBARS (nmol/24 h) 86.9 +5.3 192.4+10.4° |
Urea plasmatic (mg/dL) 29.2+1.9 55.6 =4.6°

| Urea urinary (mg/dL) 7,556 +444 2,403 +129° |
Creatinine plasmatic® (mg/dL) 0.28 £0.02 0.33+0.01
Creatinine urinary’ (mg/dL) 138.8 £20.9 54.0+9.9°

| Proteinuria (nmol/24 h) 11.2 +0.6 21.4+1.0° |

Values are expressed as means = SEM. Student's unpaired ¢ test.
YCorrected values per 100g weight; *p<0.05; °p<0.01; <0.001
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Metabolic profile

Metabalic profile renal function, and oxidative stress of the groups after Kefir treatment.

Variables CTL CTLK oM DME

| Water intake (mL/24 h) 248+ 18 158+37 12444124 041+ 144> |
Chow intake (g/24 h) 173+ 06 19.1+1.0 369+20° 306+ 23

| Diuresis {ml|24 h) 13.1+10 137+07 90.9+90° 709+94% |
Weight (A) 675+ 44 693+16 253145 353+ 59
Plasmatic urea (mg/dL) N9+ 14 362425 585436 476+ 2.4
Urinary urea {mgfdL) BEO1 £ 343 B423:229 2006 £142° 2,996 + 122"
Plasmatic creatinine (mg/dL) 071+ 005 072 +0.04 075 +0.8 0.78 + 0.05
Urinary creatinine (mg/dL) 131.7+492 1279445 312456° 348+ 7.8

| Proteinuria (nmal/24 h) 104+08 11.2+07 255+37° 210+28 |
Plasmatic NO (uM) 666+ 43 778166 792150 765+ 54

| NO excretion (pmol/24h) 149 + 36 17.5+358 21+07° 164+49 |
Plasmatic TBARS (nmolfmL) 332 + 006 316 +0.08 379+010° 358+0.17

| TBARS excretion (nmol/24 h) BlE+21 B44+43 300.4+189° 2489+ 192% |

Values are expressed as mean + SEM. One-way ANOVA followed by Newman-Keuls Multiple Comparison post test. Control (CTL); contral Kefir {CTLK); diabetic (DM); diabetic
Kefir (DMK); n = 9-12/group.

* p<0001 vs CTL.

" p <001 vs CTLE

£ p<005 vs DM.




Oxidative Stress
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Excretion of nitric oxide (NO) in all groups after 8 weeks of Kefir treatment. Control (CTL)
n=9; control Kefir (CTLK) n=9; diabetic (DM) n=11; diabetic Kefir (DMK) n=12. Values are
expressed as means =SEM. One-away ANOVA followed by post test Student Newman
Keuls. p<0.05 vs CTL; *p<0.05 vs DM.

Punaro et al. 2014




Oxidative Stress
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Excretion of thiobarbituric acid reactive substances (TBARS) after 8 weeks of Kefir
treatment. Control (CTL) n=9: control Kefir (CTLK) n=9; diabetic (DM) n=10: diabetic Kefir
(DMK) n=12. Values are expressed as means =SEM. One-away ANOVA followed by post test
Student Newman Keuls. ~ p<0.001 vs controls; *p<0.05 vs DM.

Punaro et al. 2014




Inflammatory biomarker
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Plasma C-reactive protein (CRP) levels after 8 weeks of Kefir treatment. Control (CTL)
n=5; control Kefir (CTLK) n=5: diabetic (DM) n=6: diabetic Kefir (DMEK) n=6. Values are

expressed as means =SEM. One-away ANOVA followed by post test Student Newman Keuls.
p<0.05 vs CTL.

Punaro et al. 2014




Phagocity Activity
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Phagocytic ability and index of macrophages. Control (CTL); control Kefir (CTLK); diabetic (DM); diabetic Kefir (DMK), n = 5—8. ANOVA with Newman—Keuls Multiple
Comparison post test. p < 0.05: *vs CTL; *vs DM; NS: non significant.

Maciel et al, 2015




Peyer’s Patchs
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Peye'r patches (PP) in the small intestine. Control (CTL); control Kefir (CTLK);
diabetic (DM); diabetic Kefir (DMK); n = 5—8. ANOVA with Newman—Keuls Multiple
Comparison post test. p < 0.05: *vs CTL; *vs DM.

N
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Peyer's patches
2

(average of units)

Maciel et al, 2015
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Oral Glucose Tolerance Test
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Glycemia (mg/dL)

Time (minutes)

Glycemia levels during oral glucose tolerance test (OGTT) after 8 weeks of Kefir treatment.
Control (CTL) n=4: control Kefir (CTLK) n=5: diabetic (DM) n=6: diabetic Kefir (DMK) n=4.
Values are expressed as means =SEM. Gne-awa}r ANOVA followed by post test Student Newman
Keuls. p'ci{} 05: p*:{] 01: pﬁﬂ 001 vs controls; p'ciﬂ 05 vs DM.
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Glycemia levels
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Glycemia levels in the 5t day after diabetes induction (0) and 2-4-8 weeks after Kefir
treatment. Control (CTL) n=9: control Kefir (CTLK) n=9; diabetic (DM) n=12: diabetic Kefir
(DMK) n=12. Values are expressed as means = SEM. One-away ANOVA followed by post test
Student Newman Keuls. ~ p<0.001 vs controls: # p<0.001 vs DM
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Conclusion

The results obtained in this study show that Kefir treatment
significantly reduced the progression of STZ-induced hyperglycaemia,
oxidative stress and potentialize the immune response modulatation in

rats.

Kefir may play a role in slowing the metabolic changes that
contribute to DM as a non-pharmacological adjuvant improving the
iImmunocompetence to better control of glycaemia, reducing or delaying the

onset of complications associated with this disease.
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