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Protective Effect of Kefir Grain Against Dextran Sodium Sulfate-Induced Colitis in Rats
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ABSTRACT

Probiotics have emerged as a potential treatment modality for numerous gastrointestinal disorders, including 1BD.
However, few probiotics have undergone appropriate preclinical screening in vivo. Kefir is considered a probiotic, ben-
efiting the host through its effects in the intestinal tract. Despite numerous studies examining the action of probiotics on
the host organism, few have analyzed the effects on intestinal environment. We assessed the protective effect of kefir for
three weeks before inducing colitis with 2% dextran sodium sulfate for five days. The DSS loads were similar in all DSS
treatment group. The results of the experiment are as follows. Food intake and FER of experimental groups were not
significantly different each other, but water consumption tended to be higher in all DSS treatment groups as compared
with the normal control. And visual inspection of feces revealed mild diarrhea in rat given 2% DSS. The anti-inflam-
matory activity of kefir was determined by myeloperoxidase activity during the DSS treatment, and there was no sig-
nificant difference in any group. The levels of thiobarbituric acid reactive substances (TBARS) as a colonic lipid per-
oxidation were significantly lower in the kefir intake groups than in rats treated with 2% DSS alone. The DNA % in tail
and tail moment values as a DNA damage level of the blood lymphocytes in kefir intake groups tended to be lower than
2% DSS treatment alone, especially tail lengths were significantly diminished. According to the colonic histopathological
assay, there were a severe inflammation of lamina propria and submucosa and mild edema in mucosa and sub mucosa in
DSS alone treated group. We found a slight regenerative change in kefir treatment groups. In our experiments, this means
that ulcerative colitis related to oxidative injury might be prevented by kefir as a probiotic. Further studies of the po-
tential benefits of kefir as a probiotic in inflammatory condition are encouraged. (Korean J Nutr 2008; 41(5): 391~401)

KEY WORDS : kefir, DSS-induced colitis, thiobarbituric acid reactive substances, DNA fragmentation.
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Table 1. Composition of control and experimental diet (g/kg diet)

Ingredient Normal DK—-1.5 DK—-3.0
Corn starch 620.7 620.7 620.7
Casein 110 110 110
Whole milk powder 30 15 -
Kefir - 15 30
Sucrose 100 100 100
Soybean oll 40 40 40
Cellulose 50 50 50
Mineral mix” 35 35 35
Vitamin mix” 10 10 10
Choline bitartrate 25 25 25
L-Cystine 1.8 1.8 1.8
Tert-butylhydroquinone 0.008 0.008 0.008

1) AIN-93M-MX composition (%) : Calcium Carbonate (35.70),
Potassium phosphate monobasic (25.00), Potassium Citrate: mo-
nohydrate (2.80), Sodium Chloride (7.40), Potassium Sulfate
(4.66), Magnesium Oxide (2.43), Ferric Citrate (0.606), Zinc Car-
bonate (0.165), Manganous Carbonate (0.063), Cupric Car-
bonate (0.031), Potassium lodate (0.001), Sodium Selenate
(0.001), Ammonium Paramolybdate (0.001), Sodium Meta-silli-
cate (0.145), Chromium Potassium Sulfate (0.028), Lithium Chlo-
ride (0.002), Boric Acid (0.008), Sodium Fluoride (0.006), Nickel
Carbonate: hydroxide tetrahydrate (0.003), Ammonium Vana-
date (0.001), Sucrose finely ground (20.95)

2) AIN-93M-VX composition (%) : Nicotinic Acid (0.30), Calcium
Pantothenate (0.16), Pyridoxine HCI (0.07), Thiamin HC (0.06), Ri-
boflavin (0.06), Folic Acid (0.02), D-Biotin (0.002), Vitamin B12:
0.1% in mannitol (0.25), DL-Alpha Tocopheryl Acetate: 5001U/g
(1.50), Vitamin A Palmitate: 500,000/U/g (0.08), Vitamin D3
50,0001U/g (0.02), Vitamin K (0.007), Sucrose finely ground (97.47)
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Table 2. Food intake, food efficiency ratio, water/DSS intake and DSS load in rats during experimental period

Group Food intake (g/day) FER" Water intake (ml/day) DSS load” (mg/g BW)
Normal 19.18+2.72° 0.25+0.07 17.72+3.93 0.00+0.00*"

DC 19.08+1.92 0.19+0.04 21.34+3.74 0.43+0.07°
DK-1.5 17.81+1.95 0.18+0.06 20.81+2.06 0.42+0.04°
DK-3.0 18.05+1.93 0.21+0.05 21.68+2.52 0.43+0.05°
p-value 0.486 0.081 0.069 0.000

1) Food efficiency ratio = weight gain (g) /food intake (g)

2) DSS load = total drink intake (ml) x DSS concentration (mg/ml)/initial body weight (g)

3) Values are mean + S.D. (n = 8)

4) Values with different superscript within the same column indicate significant differences (p < 0.05) among groups by Duncan’s

multiple range test

Normal: fed the normal diet group, DC: Induction of colitis with control diet fed group, DK-1.5: Induction of colitis with 1.5% Kefir con-
taining diet fed group, DK-3.0: Induction of colitis with 3% Kefir containing diet fed group

Table 3. Effect of kefir grain on fecal water content

Group lday 3day S5day
Normal 44.55+14.14"*  4953+3.81°  47.11+6.59%
DC 60.82+ 5.94° 60.92+2.88°  60.92+2.54°
DK-1.5 61.74+ 5.88° 62.65+5.15°  61.31+3.33"
DK-3.0 59.37+ 5.53° 59.52+6.42° 64.45+8.19"
p-value 0.001 0.000 0.000

1) Values are Mean + S.D. (n = 8)

2) Values with different superscript within the same column indi-
cate significant differences (p < 0.05) among groups by Dun-
can’s multiple range test
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Fig. 1. Appearance of the colon in
— anormal group (A), a DSS treated

- group (B), a group receiving DSS
plus Kefir 1.5% (C), and a group re-
ceiving DSS plus Kefir 3.0% (D). He-
matoxylin and eosin staining. Mag-
nification; X 200 (A, D) and X
| 400 (B, C). A: No sign of edema
=| and inflammation. B: Severe inflam-
4 mation of lamina propria. C: Sev-
ere inflammation with crypt micro-
¢ abscess of lamina propria & slight
regenerative change. D: Slight re-
| generative change of erosion.

Table 4. Effect of kefir grain administration on intestinal levels of protein and DNA in rats

Protein DNA
Group
Jejunum (mg/g tissue) lleum (mg/g tissue) Jejunum (mg/g protein) lleum (mg/g protein)

Normal 90.27+24.73" 73.47+9.64 35.81+ 7.31 4473+ 7.37
DC 73.13+11.11 64.89+7.14 41.69+ 8.36 51.73+ 9.77
DK-1.5 80.10+30.77 64.86+9.53 46.09+23.46 48.97+12.49
DK-3.0 79.46+15.75 70.10+8.43 4461+ 7.65 42.79+ 6.55
p-value 0.509 0.159 0.464 0.235

1) Values are Mean + S.D. (n = 8)

Table 5. Effect of kefir grain on TBARS and MPO actibity in colon
of rats

Table 6. Inhibitory effect of kefir grain on DNA damage of blood
leucocytes in rats

TBARS MPO Group Tail-DNA (%)  Tail Length (zm) Tail Moment

Group Colon Plasma Colon Normal 11.23+2.00" 4290+ 9.90”  6.55+2.20

(nmole/mg protein) (nmole/ml)  (unit/g protein) DC 12.94+1.98 54.14+14.76" 0.87+3.60
Normal 0.71+0.08"% 4.69+151  55.08+32.70 DK-L5 11.37+3.29 35,47+ 17 93° 6.49=5.08
bC 1.00+037° 864+121  67.52136.76 DK-3.0 10.67+1.62  35.05+13.98°  525+2.79
DK-1.5 0.57+0.14° 3.36+1.67 61.25+44.95 pvalue 0.259 0.044 0.086
DK-3.0 0.66+0.13" 3.05+1.07 58.94+20.10
p-value 0.003 0.146 0.913 1) Values are Mean + S.D. (n = 8)

1) Values are Mean + S.D. (n = 8)

2) Values with different superscript within the same column indi-
cate significant differences (p < 0.05) among groups by Dun-
can’s multiple range test
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2) Values with different superscript within the same column indi-
cate significant differences (p < 0.05) among groups by Dun-
can’s multiple range test
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