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The purpose of this study was to evaluate the possibility that administration of Bacillus polyfermenticus
KJS-2 (BP2), Bacillus mojavensis KJS-3 (Moja3), and their mixtures could control serum lipid levels. We
observed changes in the blood cell level, metabolic function evaluation, and blood lipid levels after
two weeks of oral administration of these microbial strains to hyperlipidemia-induced rats. Measure-
ments of major cell changes in the white blood cells (WBC) indicated no significant effects due to the
administration of the microbial strains. Platelet (PLT) levels decreased by 18.4% in the Triton WR-
1339-treated group (NCON) and recovered to the control (CON) group levels in the positive control
(PCON) group and the microbial strain-administered groups (p<0.05). No functional changes were ob-
served in red blood cells (RBC) by Triton WR-1339-induced hyperlipidemia. The blood AST, ALT,
BUN, and creatinine levels did not indicated effects on liver and kidney function, and all rats ad-
ministered the microbial mixture recovered. The blood lipid levels in the microbe-treated groups in-
dicated reduced levels of triglyceride (TG) and total cholesterol (TC), and increased levels of serum
HDL cholesterol. The HMG-CoA inhibition rate of 7-O-succinyl macrolactin A (SMA) produced by
BP2 showed similar activity at a concentration of 1,000 times lower than that achieved with atorvasta-
tin. The administration of the microbial strains to the Triton WR-1339-induced rat model of hyper-
lipidemia resulted in reduced weight gain without affecting the food and water intake. Thus, blood
circulation can be improved by controlling serum lipid levels by the combined administration of the

BP2 and Moja3 microbial strains.
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Table 1. Body, liver, spleen and kidney weight of control and triton WR-1339 induced hyperlipidemia rat

Relative organ weight (g) (organ/100 g body weight)

Groups Body weight (3) Liver Spleen Kidney (both)
CON 337+8.9 3.206+0.218 0.225+0.029 0.782+0.089
NCON 353+0.1 3.573+0.069 0.253+0.027" 0.799+0.049
PCON 353+0.4" 3.470+0.081" 0.235+0.023" 0.834+0.044"
BP2 316+0.3" 3.434+0.069 0.228+0.031" 0.778+0.033"
Moja3 316+0.1 3.581+0.087 0.267+0.038 0.848+0.028
BM 309+0.1" 3.592+0.050 0.265+0.034" 0.802+0.035"

All values are mean * SD (n=5).

Significantly different from the CON group (p<0.05).
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Fig. 1. Changes of (A) body weight (B) water intake (C) food intake after BP2 and Moja3 administration for 2 weeks in Triton
WR-1339 induced hyperlipidemia rats. CON: Saline, NCON: Saline + Triton WR-1339, PCON: Atorvastatin (1 mg/kg/day)
+ Triton WR-1339, BP2: Bacillus polyfermenticus KJ5-2 (1x10° CFU/kg/day) + Triton WR-1339, Moja3: : Bacillus mojavensis KJS-3
(1x10° CFU/kg/day) + Triton WR-1339, BM: : Bacillus polyfermenticus KJS-2 (1x10° CFU/kg/day) and Bacillus mojavensis KJS-3
(1x10° CFU/kg/day) + Triton WR-1339. All the values were expressed as means * SD.
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Fig. 2. Levels of (A) white blood cell, (B) Platelet, (C) neutrophil, (D) lympocyte, (E) monocyte, (F) basophil, and (G) eosinophil
after BP2 and Moja3 administration for 2 weeks in Triton WR-1339 induced hyperlipidemia. CON: Saline, NCON: Saline
+ Triton WR-1339, PCON: Atorvastatin (1 mg/kg/day) + Triton WR-1339, BP2: Bacillus polyfermenticus KJS-2 (1x10° CFU/
kg/day) + Triton WR-1339, Moja3: : Bacillus mojavensis KJS-3 (1x10° CFU/kg/day) + Triton WR-1339, BM: : Bacillus poly-
fermenticus KJS-2 (1x10° CFU/kg/day) and Bacillus mojavensis KJS-3 (1x10° CFU/kg/day) + Triton WR-1339. All the values
were expressed as means + SD. Significant difference from negative control value are indicated by *p<0.5, *p<0.05 and
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Fig. 3. Levels of (A) red blood cell, (B) hemoglobin, (C) hematocrit, (D) mean corpuscular volume, (E) mean corpuscular hemoglobin,
and (F) mean corpuscular hemoglobin concentration after BP2 and Moja3 administration for 2 weeks in Triton WR-1339
induced hyperlipidemia. CON: Saline, NCON: Saline + Triton WR-1339, PCON: Atorvastatin (1 mg/kg/day) + Triton WR-1339,

BP2: Bacillus polyfermenticus KJS-2 (1x10° CFU/kg/day) + Triton WR-1339, Moja3: :

Bacillus mojavensis KJS-3 (1x10° CFU/

kg/day) + Triton WR-1339, BM: : Bacillus polyfermenticus KJS-2 (1x10° CFU/kg/day) and Bacillus mojavensis KJS-3 (1x10°
CFU/kg/day) + Triton WR-1339. All the values were expressed as means + SD. Significant difference from negative control
value are indicated by “p<0.5, ¥p<0.05 and **p<0.005. Significant difference from positive control value are indicated by

<05 and “p<0.05.
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Fig. 4. Levels of (A) AST, (B) ALT, (C) BUN, and (D) Creatinine after BP2 and Moja3 administration for 2 weeks in Triton WR-1339
induced hyperlipidemia. CON: Saline, NCON: Saline + Triton WR-1339, PCON: Atorvastatin (1 mg/kg/day) + Triton WR-1339,
BP2: Bacillus polyfermenticus KJS-2 (1x10° CFU/kg/day) + Triton WR-1339, Moja3: : Bacillus mojavensis KJS-3 (1x10° CFU/kg/
day) + Triton WR-1339, BM: : Bacillus polyfermenticus KJS-2 (1x10° CFU/kg/day) and Bacillus mojavensis KJS-3 (1x10° CFU/kg/
day) + Triton WR-1339. All the values were expressed as means * SD. Significant difference from negative control value are
indicated by "p<0.5 and *p<0.05. Significant difference from positive control value are indicated by p<0.5, “p<0.05 and ~ p<0.005.
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Fig. 5. Levels of (A) triglyceride, (B) total cholesterol, (C) HDL-cholesterol, and (D) LDL cholesterol after BP2 and Moja3 administration
for 2 weeks in Triton WR-1339 induced hyperlipidemia. CON: Saline, NCON: Saline + Triton WR-1339, PCON: Atorvastatin
(1 mg/kg/day) + Triton WR-1339, BP2: Bacillus polyfermenticus KJS-2 (1x10° CFU/kg/day) + Triton WR-1339, Moja3: : Bacillus
mojavensis KJS-3 (1x10° CFU/ kg/day) + Triton WR-1339, BM: : Bacillus polyfermenticus KJS-2 (1x10° CFU/ kg/day) and Bacillus
mojavensis KJS-3 (1x10° CFU/kg/day) + Triton WR-1339. All the values were expressed as means + SD. Significant difference
from negative control value are indicated by “p<0.5, “p<0.05 and “**p<0.005. Significant difference from positive control value
are indicated by p<0.5, “p<0.05 and ~ p<0.005.
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Fig. 6. HMG-CoA reductase inhibition rate (%)
of 7-O-succinyl macrolactin A produced
by Bacillus polyfermenticus KJS-2. All the
values were expressed as means + SD.
Significant difference from atorvastatin
are indicated by p<0.5 and "p<0.05.
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