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A Safety Experiment in Rats Exposed to BM-solution
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This study was experiment on the safety of rat(Sprague-Dawley) exposed to natural herb oil(BM-solution).
BM-solution was administered by inhalation to rats with the dose level of low(30 mg/8 min), middle(30 mg/4
min) and high(50 mg/4 min) in an airtight room for 4 weeks, respectively. Each groups, consisting of 5 rats,
was examined for body weight changes, hematological analysis, serum biochemical analysis, organ weight,
and histopathological findings, respectively. There were, dose-dependently, no changes of body weight and
organ weights, no hematological anomalousness, and no other serum biochemical abnormality from the
experiments. In addition, BM-solution was shown to have no specific toxicity by gross and histopathological
findings. Therefore, it was concluded that BM-solution had no side effects on rats for 4 weeks.
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Table 1. Changes of body weights(g) in rats exposed to BM-solution

Dose Group 1 week 2 week 3 week 4 week
. Con 21010 26013 31015 35011

30 mg/8 min
Exp 212+12 263+08 313£10 34514
. Con 20514 25617 312+16 35514

30 mg/4 min
Exp 20815 25811 325+21 35717
. Con 22117 26610 320£19 36115

50 mg/4 min
Exp 21712 27807 31111 369+15

Data were obtained from 5 rats in each groups and expressed in meantSD
Abbreviation : Con; Control, Exp; Exposure

Table 2. Hematological results in rats exposed to BM-solution for 4 weeks

Dose Group  RBC (x106/mm’) WBC (x103/mm°) Heb (%) HCT (g/dI) PLT (x103/mm®)

_ Con 7.4040.3 13.0+3.4 14.8+0.4 45.1+1.9 1013+146

30 mg/8 min
Exp 8.60+0.3 12.143.2 15.940.5 46.9+15 961+148
_ Con 7.810.5 14.043.0 15.140.5 45.6+1.3 1056+121

30 mg/4 min
Exp 8.87+0.2 13.6+3.7 16.2+0.3 47.3+1.4 1033+111
_ Con 8.96+0.3 14.644.5 15.2+0.4 46.3+1.1 13214132

50 mg/4 min
Exp 9.32+0.6 12.6+3.1 16.740.8 48.7+1.0 1425+156

Data were obtained from 5 rats in each groups and expressed in mean+SD
Abbreviation : Con; Control, Exp; Exposure, RBC; Red blood cell, WBC; White blood cell, Hct; Hematocrit, Hb; Hemoglobin, PLT;
Platelet

Table 3. Biochemical serum values in rats exposed to BM-solution for 4 weeks : ions

Dose Grou Ca IP UA Na K Cl
P (mg/dl) (mg/dl) (mg/dl) (mEg/L) (mEg/L) (mEq/L)
. Con 10.8+0.3 9.3£0.6 1.440.1 150+0.9 6.310.3 10440.9
30 mg/8 min
Exp 10.74£0.4 9.1+0.7 1.5+0.2 149+2.8 6.5+0.3 104+2.5
. Con 10.9+0.2 9.5+0.4 1.3#0.3 154+2.0 6.4+0.5 105+2.1
30 mg/4 min
Exp 11.2+0.5 9.7£0.5 1.5+0.3 153+2.2 6.2+0.3 104+2.0
. Con 11.3+0.7 8.240.9 1.6+0.1 150+1.3 6.1+0.2 103+1.2
50 mg/4 min
Exp 11.6+0.4 8.8£0.6 1.6£0.2 150+2.0 6.4+0.4 103+0.8

Data were obtained from 5 rats in each groups and expressed in mean+SD
Abbreviation : Con; Control, Exp; Exposure Ca; Calcium, P; Phosphorus, UA; Uric acid, Na; Natrium, K; Kalium, Cl; Chloride
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Table 4. Biochemical serum values in rats exposed to BM-solution for 4 weeks

: Enzymes related to liver and kidney

Dose Grou Cre BUN TP Alb AST ALT ALP
P (mg/dl) (mg/dl) (g/dl) (o/dl) (L) (luiL) (luiL)
. Con 0.4+0.1 15+1.6 6.9+0.5 2.5+0.1 128+33 72419 47877
30 mg/8 min
Exp 0.5+0.0 21429 7.3+0.3 2.4+0.2 134+29 74114 415+85
. Con 0.5+0.1 16+2.1 7.1+0.5 2.5+0.1 124+22 66117 398465
30 mg/4 min
Exp 0.6+0.1 1717 7.2+0.4 2.6+0.3 115419 64+15 401455
. Con 0.6+0.1 15+1.8 7.3+0.4 2.5+0.2 117423 56+11 331156
50 mg/4 min
Exp 0.6+0.1 15+1.5 7.4+0.4 2.6+0.2 119423 56+10 344435
Data were obtained from 5 rats in each groups and expressed in mean+SD
Abbreviation : Con; Control, Exp; Exposure, Cre; Creatinine, TP; Total protein, Alb; Albumin
Table 5. Biochemical serum values in rats exposed to BM-solution for 4 weeks : Glucose and Lipid
Dose Grou Glucose T.Cho TG HDL-C LDL-C
P (mgy/dI) (mg/dl) (g/dl) (g/dl) (IU/lL)
) Con 87410 56+9.0 66+10 9.4+2.0 17426
30 mg/8 min
Exp 119+14 6749.1 77419 9.6+2.5 22429
. Con 109+11 5948.6 54+12 9.5+1.3 2442.2
30 mg/4 min
Exp 121+13 6245.9 65114 8.9+1.5 18+1.5
) Con 101+14 5619.0 59+11 9.2+1.8 21425
50 mg/4 min
Exp 120+28 67+9.1 62+15 9.8+1.2 25+1.3
Data were obtained from 5 rats in each groups and expressed in mean+SD
Abbreviation : Con; Control, Exp; Exposure, T. Cho; Total cholesterol, TG; Triglyceride,
HDL-C; High density lipoprotein-cholesterol, LDL-C; Low density lipoprotein-cholesterol
Table 6. Absolute organ weights(g) in rats exposed to BM-solution for 4 weeks
Dose Group Liver Lung Kidney
. Con 9.3+15 1.8+0.2 2.6£0.2
30 mg/8 min
Exp 8.9+1.1 2.0+0.8 2.8+0.3
. Con 9.1+1.4 2.2+0.3 2.8+0.5
30 mg/4 min
Exp 9.4+1.0 2.5+0.5 3.1+0.2
. Con 9.5+1.2 1.940.2 2.9+0.5
50 mg/4 min
Exp 9.0+1.4 2.2+0.3 3.0+0.4
Data were obtained from 5 rats in each groups and expressed in mean+SD
Abbreviation : Con; Control, Exp; Exposure
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Fig. 1. Histological findings of rat liver tissues exposed to BM-solution for 4 weeks. There are no lesions in the normal control(A),

and tested groups exposed to 30mg BM-solution for 8min(B), exposed to 30mg BM-solution for 4min(C) and exposed to 50mg
BM-solution for 4min(D). H&E, x100.

Fig. 2. Histological findings of rat lung tissues exposed to BM-solution for 4 weeks. There are no lesions in the normal control(A),

and tested groups exposed to 30mg BM-solution for 8min(B), exposed to 30mg BM-solution for 4min(C) and exposed to 50mg
BM-solution for 4min(D). H&E, x100.

Fig. 3. Histological findings of rat kidney tissues exposed to BM-solution for 4 weeks. There are no lesions in the normal

control(A), and tested groups exposed to 30mg BM-solution for 8min(B), exposed to 30mg BM-solution for 4min(C) and exposed
to 50mg BM-solution for 4min(D). H&E, x100.
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