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Acute and Sub-acute Toxicities of Kefir Powder from KhaoDawk Mali 105 Brown Rice Milk
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Abstract
The aim of this study was to determine acute and sub-acute toxicities of kefir powder from KhaoDawk Mali 105 brown
rice milk (KDML105KP) in male Wistar rats. Acute toxicity study, KDML105KP at the doses of 1,000, 2,000 and 4,000
mg/kg were once administered to the rats orally. Symptoms of toxicity and mortality of the rats were observed within
24 h and over a further period for 14 days. Moreover, sub-acute toxicity study, KDML105KP at the doses of 500, 1,000
and 2,000 mg/kg were given orally to the rats every 2 days for 14 days. The results showed that all the doses of
KDML105KP did not produce any symptom or mortality of the rats. The rats received KDML105KP at and above a
dose of 1,000mg/kgfor 14 days produced blood sugar (BS) decreasing while aspartate aminotransferase (AST) and
low density lipoprotein (LDL) increasing. In addition, the rats received KDML105KP at and above a dose of 2,000 mg/
kg produced globulin (Glob) and lymphocytes increasing while neutrophils decreasing. However, the rats received
KDML105KP at a doses 4,000 mg/kg produced BS,Glob, cholesterol (CHO), triglycerides (TG) and high density
lipoprotein (HDL) increasing.

These results indicatedthat high dose application of kefir powder from KhaoDawk Mali 105 brown rice milk
can affect renal and hepatic functions and also hematological values. Interestingly, its activity on decreasing neutrophils

and increasing lymphocytes results in an increase globulin and leads to improve immunomodulatory activity.
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Figure 1

Body weight gain (A), food intake (B) and FCR (C) in rats treated with KDML105 KP and PBS from acute

toxicity study at the end experiments (meantSEM). Mean values with different letters are significantly

different, Duncan’s test at p<0.05.

Table 1 Relative organ weight in rats treated with KDML105KPand PBS from acute toxicity study at the end

experiment (mean+SEM).

Visceral organs PBS KDML105KP (mg/kg)

1,000 2,000 4,000
Liver 3.55+0.13 3.55+0.12 3.79+0.07 3.7910.08
Lung 0.4620.01 0.4510.01 0.43+0.01 0.4410.01
Heart 0.4310.01 0.4210.01 0.4410.02 0.4410.01
Kidneys 0.6810.01 0.6310.01 0.66+0.02 0.6410.01
Spleen 0.2710.04 0.24+0.00 0.24+0.01 0.2510.01
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Table 2 Blood biochemistry in rats treated with KDML105KP and PBS from acute toxicity study (mean+SEM).

KDML105KP (mg/kg)

Blood biochemistry PBS
1,000 2,000 4,000

BS (mg/dl) 174.00+6.19° 189.50+11.84%° 200.50+6.99° 213.83+7.98°
BUN (mg/dl) 20.17+0.48 20.65+0.32 20.08+0.46 20.28+0.33
CREA (mg/dl) 0.91+0.03 0.81+0.03 0.82+0.02 0.83%0.18
UA (mg/dl) 3.74%0.19 3.25+0.19 3.50+0.20 3.30+0.17
TP (g/dl) 5.65+0.11 5.85+0.06 5.930.03 6.00+0.18
Alb (g/dl) 3.47+0.04 3.50+0.04 3.52+0.03 4.03+0.59
Glob (g/dl) 2.20+0.06° 2.40+0.06° 2.43+0.042° 2.45+0.043°
TB (mg/dl) 0.11£0.01 0.13£0.01 0.1440.01 0.14+0.01
AST (U/L) 147.67+3.95 136.33%5.29 148.335.98 144.50+3.95
ALP (U/L) 124.33+3.06 127.33+2.24 127.50+3.27 129.50+1.43
ALT (U/L) 39.33+1.17 42.33+1.69 40.67+1.23 41.83+1.30
CHO (mg/dl) 53.67+1.28° 57.67+1.78% 58.67+1.56™ 59.67+2.17°
TG (mg/dl) 130.00+2.62° 124.17+8.61° 152.5045.32° 161.50+£10.62°
HDL (mg/dl) 16.48+0.27° 17.10+0.15° 16.95+0.13° 19.85+0.91°
LDL (mg/dl) 32.50+2.11 36.33+2.11 33.67+1.45 31.50+1.80

Mean values within each row with different superscripts are significantly different, Duncan’s test at p< 0.05. PBS= phosphate buffered
saline; BS = blood sugar; BUN = blood urea nitrogen; CREA = creatinine; UA= uric acid; TP = total serum protein; Alb = albumin; Glob

= globulin; TB= total bilirubin; AST = serum aspartate aminotransferase; ALT = serum alanine aminotransferase; ALP = alkaline phos-

phatase; CHO = Cholesterol; TG = triglycerides; HDL = high density lipoprotein; LDL = low density lipoprotein.

Table 3 Hematological values in rats treated with KDML105KP and PBS from acute toxicity study (meantSEM).

KDML105 KP (mg/kg)

Hematological values PBS
1,000 2,000 4,000

WBC (10° cell/mm?®) 5.93+0.16 6.18+00.22 5.90+0.16 6.38+0.17
RBC (10° cell/mm®) 8.87+0.13 8.8820.12 8.29+0.34 8.32+0.22
Hb (g/dl) 17.07+0.40 17.18+0.11 16.08+0.60 16.45+0.27
Hct (%) 53.83+0.87 52.17+0.70 51.17+1.49 51.17+1.01
MCV (fl) 58.33+0.88 59.50+0.22 59.67+1.02 59.67+0.42
MCH (pg) 19.60+0.08 19.50+0.19 19.73+0.05 19.70+0.32
MCHC (g/dl) 32.33+0.34 32.65+0.26 32.45+0.08 32.87+0.57
Plt (10° cell/mm®) 943.17+27.15 830.00+53.83 812.67+50.67 851.33+46.61
Neu (%) 8.50+0.22° 8.17+0.31° 5.67+0.67° 4.67+0.61°
Lym (%) 91.00+1.21° 90.33+2.04% 94.33+0.67™ 95.50+0.62°

Mean values within each row with different superscripts are significantly different, Duncan’s test at p< 0.05. PBS= phosphate buffered

saline; WBC = white blood cells; RBC = red blood cells; Hb = hemoglobin; Hct = hematocrit; MCV = mean corpuscular volume; MCH =

mean corpuscular hemoglobin; MCHC = mean corpuscular hemoglobin concentration; Plt = platelets; Neu = neutrophils; Lym = lymphocytes.
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Figure 2 Body weight gain (A), food intake (B) and FCR (C) in rats treated with KDML105KP and PBS from sub-
acute toxicity study at the end experiments (meantSEM). Mean values were not significant different,

Duncan’s test at p< 0.05.

Table 4 Relative organ weight in rats treated with KDML105KP and PBS from sub-acute toxicity study at the end

experiment (mean+SEM).

KDML105KP (mg/kg)

Visceral organs PBS

500 1,000 2,000
Liver 3.66+0.10 3.54+0.07 3.67+0.05 3.76+0.07
Lung 0.51+0.01 0.54+0.03 0.54+0.02 0.52+0.01
Heart 0.4040.02 0.3710.01 0.37+0.00 0.3710.01
Kidneys 0.72+0.02 0.7110.01 0.70+0.02 0.71£0.03

Spleen 0.29+0.00 0.25+0.01 0.26+0.01 0.26+0.01
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Table 5 Blood biochemistry in rat treated with KDML105KP and PBS from sub-acute toxicity (meantSEM).

KDML105KP (mg/kg)

Blood biochemistry PBS
500 1,000 2,000

BS (mg/dl) 195.83+7.25° 176.837.78" 160.67+7.53% 139.83+8.95°
BUN (mg/dl) 20.45+1.12 21.10£1.03 20.12+0.91 20.07+0.59
CREA (mg/dl) 0.82+0.03 0.87+0.02 0.80+0.02 0.80+0.04
UA (mg/dl) 2.65+0.34 2.72+0.36 2.28+0.14 2.20+0.36
TP (g/dl) 5.72+0.13 5.92+0.10 5.77+0.12 5.70+0.14
Alb (g/dI) 3.28+0.06 3.25+0.08 3.22+0.08 3.12+0.05
Glob (g/dl) 2.48+0.09° 2.60+0.06™ 2.72+¢0.17% 2.85+0.04°
TB (mg/dl) 0.07+0.02% 0.09+0.01° 0.04+0.01% 0.04+0.00°
AST (U/L) 104.00+1.53° 114.67+5.13%* 117.33%3.56° 144.67+4.52°
ALP (U/L) 132.83+4.66 137.50+3.82 133.33%3.05 131.0043.47
ALT (UL) 49.17+1.66 51.33+2.58 51.00+3.13 50.50+1.38
CHO (mg/dl) 54.50+5.42 57.33+2.48 52.33+2.30 50.67+2.01
TG (mg/dl) 135.337.54 147.17+3.81 123.0046.51 122.3346.16
HDL (mg/dl) 22.55+1.04 22.00+0.48 19.70+1.39 19.87+0.94
LDL (mg/dl) 29.17+1.01° 31.83+1.68% 35.67+2.22° 36.67+2.36°

Mean values within each row with different superscripts are significantly different, Duncan’s test at p<0.05.PBS= phosphate buffered
saline;BS= blood sugar; BUN = blood urea nitrogen; CREA = creatinine; UA= uric acid; TP = total serum protein; Alb = albumin; Glob =
globulin; TB= total bilirubin; AST = serum aspartate aminotransferase; ALT = serum alanine aminotransferase; ALP = alkaline phosphatase;

CHO = Cholesterol; TG = triglycerides; HDL = high density lipoprotein; LDL = low density lipoprotein.

Table 6 Hematological values in rats treated with KDML105KP and PBS from sub-acute toxicity study (mean+SEM).

KDML105KP (mg/kg)

Hematological values PBS
500 1,000 2,000

WBC (10° cell/mm?®) 6.42+0.28 6.930.44 6.95+1.10 8.63+0.74
RBC (10° cell/mm®) 8.7620.13 8.4620.20 8.40+0.13 8.37+0.13
Hb (g/dl) 17.52+0.23 16.78+0.32 16.95+0.32 16.90+0.27
Hct (%) 53.33+0.76 51.83+0.87 51.50+0.76 51.83+0.87
MCV (fl) 59.33+0.49% 59.00+0.26° 59.67+0.33% 60.50+0.43°
MCH (pg) 19.98+0.28 19.85+0.31 19.97+0.17 20.60+0.17
MCHC (g/dl) 33.72+0.35 33.68+0.47 33.47+0.28 34.02+0.25
Plt (10° cell/mm®) 923.17+24.11 882.83+4.82 888.33+8.35 922.83+14.71
Neu (%) 8.83%1.01% 8.00+0.58° 6.50+0.56° 3.67+0.56°
Lym (%) 90.83+1.25% 89.83+1.22° 93.17+0.79° 95.50+0.81°

Mean values within each row with different superscripts are significantly different, Duncan’s test at p<0.05. PBS= phosphate buffered
saline; WBC = white blood cells; RBC = red blood cells; Hb = hemoglobin; Hct = hematocrit; MCV = mean corpuscular volume; MCH =

mean corpuscular hemoglobin; MCHC = mean corpuscular hemoglobin concentration; Plt = platelets; Neu = neutrophils; Lym = lymphocytes.
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