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Diabetes Mellitus

Diabetes Mellitus (DM) is @
group of metabolic disorders that
have in common the hyperglycemia.

DM has become a serious
public health problem that affects
milions of individuals worldwide
(Shaw, 2010).

30% of patients develop
nephropathy, the main cause of
morbidity and mortality in diabetic
patients (Molitch et al., 2004).
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Non Diabetic people
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Oxidative Stress in DM

HYPERGLYCEMIA

AV

Increased ROS production

I.mpail.fed NO < > NF-kB Activation
bioavailability {}

Q Lipid peroxidation (LPO) @
Endothelial Pro-inflamatory
dysfunction @ biomarkers

Malandialdehyde (MPA) @
@ Increase C-reactive
Thiobarbituric acid protein (CRP)
substances (TBARS)




Kefir

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

 The main microorganisms are:

o Lactobacillus,
Lactococcus,
Leuconostoc,
Streptococcus,
Kluyveromyces,
Saccharomyces,
Torula.
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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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AIM

This study aimed at assessing the effects of Kefir on
oxidative stress in diabetic animals.
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STZ - diabetic induction Kefir preparation
45 mg/kg iv
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l T Protocol
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‘l’ Kidney

N e e histology
| ] 1 J

| T e
5days 24 hs 8 weeks 24 hs
| |
|
[ CTL J[ CTLK }{ DM }[ DMK ]
Kefir groups intake 1.8 mL/day by gavage
Water to CTL and DM groups
v v
Water and Chow intake Water and Chow intake
Diuresis, Weight Diuresis, Weight
Fasting Blood tolerance Fasting Blood tolerance
Creatinine,Proteinuria, T Creatinine,Proteinuria, T
bars, NO bars, NO
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Metabolic profile, renal function, and oxidative stress

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 23.9+0.9°

| Diuresis (mL/24 h) 13.0£0.7 61.1 =4.6° |
Weight (2/24 h) 269.8 5.2 253.7 £4.0°

| Fasting blood glucose (mg/dL) 91.8+3.5 203.5+12.3° |
NO plasmatic (M) 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) 86.9 453 192.4 +10.4° |
Urea plasmatic (mg/dL) 292 +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, renal function, and oxidative stress

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

Variahles CTL CTLK o DMK

[ Waterintake (ml/24 h) 248+ 18 258+37 1244 +124° 941+ 144> |
Chow intake (g/24 h) 173+06 191+10 36.9+2.0° 306+ 23

[ Diuresis (mL{24 h) 13.1+ 10 13.7+07 9.9 +9.0° 709+ 9.4~ |
Weight (A) 675+ 44 693+16 253 +45° 353459
Plasmatic urea (mg/dL) 39+14 6225 5R5+356° 476+ 24

| Urinary urea (mgdL} B.691+ 343 84234229 2006+ 1402 21996+ 327% |
Plasmatic creatinine {mg/dL) 071 £ 005 072004 075 +0.03 0.78 £+ 0.05
Urinary creatinine (mgfdL} 131.7+92 1279+45 312+56° 48+ 7.8

[ Proteinuria (nmal/24 h) 104+ 08 11.2+07 255437 21028 |
Plasmatic NO (pM) 666+ 43 T7.8+6E 79.2+50 765+ 54

| NO excretion (pmoli24 h) 149+ 36 17.5+38 21:07 164+ 49 |
Plasmatic TBARS (nmol/mL) 332+ 006 3.16 +0.08 379 +0.10° 3584017

| TBARS excretion (nmoli24 h) BlIG+21 B44+43 W004+189° 2489+ 192 |

Values are expressed as mean + SEM. One-way ANOVA followed by Newman—Keuls Multiple Comparison post test. Control (CTL); control Kefir {CTLK); diabetic (DM): diabetic
Kefir (DMK); n = 9-13group:

* p<0001 vs CTL

" p<0M vs CTLE

£ p<005 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
(DMEK) 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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Oral Glucose Tolerance Test
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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 (DMEK) n=4.
Values are expressed as means =SEM. One-away ANOVA followed by post test Student Newman
Keuls. p<0.05: p<0.01; p<0.001 vs controls; *p<0.05 vs DM.




Renal function
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Plasma urea concentration after 8§ weeks of 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<0.01.
1“_;:*1{].&[}1 vs controls; Hp*iﬂ.ﬂl vs DM.
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CTL CTLK DM DMK
Urinary urea concentration after 8 weeks Kefir treatment. Control (CTL) n=9: control
Kefir (CTLK) n=9; diabetic (DM) n=10: diabetic Kefir (DMK) n=11. 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.
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Oxidative Stress
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Excretion of nitric oxide (NO) 1n 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.



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.




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 (DMK) n=6. Values are
expressed as means =SEM. One-away ANOVA followed by post test Student Newman Keuls.
"p<0.05 vs CTL.




Kidney histology
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Fenal hastology affer the 8™ week of Kefir treatment. {A) Kidneys showed glycogen storage
in diabetc rats tubules (shown by amrows). (B) Average glycogenated tubules represented
graphically m each group (B). Control (CTL); confrol Kefivr {CTLE), diabetic (DM); diabetic Kefir
(DMEK). Values are expressed as means =5EM. n=3 pﬂ'ﬂfﬂﬂql 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-
iInduced hyperglycemia and oxidative siress in rats.

Kefir may play a role in slowing the metabolic
changes that contribute to DM as a non-
pharmacological adjuvant .
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