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FKLVO *
 :<<
 	���������� ��
 ������ �� ����
 �� ���� ���� ������
 ���
 ����
 ��� �� 
����

(g/kg BW/day) (g/kg BW)
Dose of myrrh No. of animals Food consumption Mean daily intake of myrrh Total intake of myrrh

a:Values in parentheses are for food consumption calculated as g/kg BW/day.
Abbreveations:BW;body weight.

Males

0 10 14.23 (57.74)a 0.00 0.00

Females

5,000 10 14.11 (57.44) 0.29 3.73
15,000 10 14.02 (56.95) 0.85 11.10
50,000 10 14.16 (59.95) 3.00 38.97

15,000 10 9.81 (63.62) 0.95 12.41
50,000 10 9.66 (64.37) 3.22 41.84

0 10 9.73 (62.27) 0.00 0.00
5,000 10 9.42 (62.71) 0.31 4.08

(ppm) examined (g/rat/day)
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FKLVO ,
 <OWK@<V<4b NK@K P<> :,-- >K@? @>OK@ON CS@R Wb>>R P<> 2) NKb?


WBC (10
3
/µL� 3.8 ± 0.7

a 3.6 ± 0.7 3.6 ± 0.9 3.8 ± 0.3

RBC (10
6
/µL� 9.1 ± 0.3 9.1 ± 0.2 9.0 ± 0.1 9.1 ± 0.1

HGB (g/dL) 14.9 ± 0.4 14.8 ± 0.3 14.7 ± 0.3 14.9 ± 0.3

HCT (%) 43.2 ± 1.1 43.2 ± 1.7 42.8 ± 0.8 43.6 ± 0.9

MCV (fl) 47.6 ± 0.4 47.2 ± 0.4 47.8 ± 0.5 47.9 ± 0.5

MCH (pg) 16.4 ± 0.2 16.3 ± 0.2 16.4 ± 0.2 16.4 ± 0.1

MCHM (g/dL) 34.5 ± 0.3 34.5 ± 0.2 34.2 ± 0.2 34.2 ± 0.2

PLT (10
3
/µL� 583.4 ± 22.7 609.5 ± 38.6 604.7 ± 25.5 617.1 ± 16.3*

RET (%) 2.3 ± 0.2 2.3 ± 0.2 2.3 ± 0.2 2.2 ± 0.1

Neutrophils (%) 22.4 ± 5.6 25.5 ± 4.8 24.1 ± 5.2 24.6 ± 5.6

Lymphocyte(%) 72.0 ± 6.8 68.4 ± 5.6 70.1 ± 6.0 69.8 ± 5.9

Monocytes (%) 4.2 ± 1.1 4.6 ± 1.1 4.3 ± 1.1 4.0 ± 0.9

Esosinophils(%) 1.0 ± 0.3 1.1 ± 0.3 1.2 ± 0.4 1.3 ± 0.3

Basophils (%) 0.4 ± 0.1 0.4 ± 0.1 0.3 ± 0.1 0.4 ± 0.1

WBC (10
3
/µL� 3.3 ± 0.7 3.3 ± 0.6 3.2 ± 0.4 3.5 ± 0.4

RBC (10
6
/µL� 8.8 ± 0.3 8.8 ± 0.1 8.8 ± 0.1 8.7 ± 0.2

HGB (g/dL) 15.5 ± 0.5 15.5 ± 0.2 15.5 ± 0.3 15.3 ± 0.4

HCT (%) 45.3 ± 1.4 45.2 ± 0.5 45.4 ± 0.8 44.7 ± 1.2

MCV (fl) 51.5 ± 0.3 51.6 ± 0.3 51.8 ± 0.3 51.6 ± 0.2

MCH (pg) 17.7 ± 0.2 17.7 ± 0.1 17.7 ± 0.1 17.7 ± 0.1

MCHM (g/dL) 34.3 ± 0.3 34.3 ± 0.3 34.2 ± 0.2 34.3 ± 0.1

PLT (10
3
/µL� 621.8 ± 52.6 578.9 ± 43.3 659.6 ± 43.9 662.7 ± 72.7

RET (%) 2.1 ± 0.2 2.2 ± 0.3 2.3 ± 0.3 2.3 ± 0.3

Neutrophils (%) 19.8 ± 3.2 19.3 ± 2.4 18.5 ± 3.2 17.1 ± 2.8

Lymphocyte(%) 75.7 ± 3.3 75.6 ± 2.3 76.7 ± 3.5 78.1 ± 2.7

Monocytes (%) 3.2 ± 0.4 3.6 ± 0.4 3.3 ± 0.7 3.3 ± 0.3

Esosinophils(%) 1.1 ± 0.3 1.2 ± 0.3 1.1 ± 0.4 1.2 ± 0.2

Basophils (%) 0.2 ± 0.2 0.3 ± 0.1 0.3 ± 0.1 0.3 ± 0.1

Males

No. of animals examined 10 10 10 10

b
: Number of effective animals was reduced to nine for due to the failure of blood sampling.

*,**: Significantly different from the controls at p<0.05 and p<0.01,respectively (Dunnett's test)

Differential leukocyte counts

Females

No. of animals examined 10 10 9
b 10

Differential leukocyte counts

a
: Values are means ± SDs.

Myrrh

0 ppm 5,000 ppm 15,000 ppm 50,000 ppm
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FKLVO -
 EO>AW LS<MROWS?@>b NK@K P<> :,-- >K@? @>OK@ON CS@R Wb>>R P<> 2) NKb?


TP 6.3 ± 0.2
a

6.4 ± 0.1 6.3 ± 0.2 6.7 ± 0.1*

ALB 4.3 ± 0.1 4.3 ± 0.1 4.3 ± 0.1 4.5 ± 0.0*

A/G 2.1 ± 0.1 2.0 ± 0.1 2.1 ± 0.1 2.1 ± 0.1

BUN 19.5 ± 2.1 19.8 ± 1.1 19.1 ± 1.5 20.1 ± 1.7

CRE 0.36 ± 0.02 0.36 ± 0.02 0.35 ± 0.02 0.35 ± 0.01

Na 142.7 ± 1.0 142.8 ± 0.8 142.6 ± 1.4 142.8 ± 0.8

K 4.2 ± 0.1 4.2 ± 0.2 4.1 ± 0.2 4.1 ± 0.2

Cl 103.2 ± 1.2 102.7 ± 0.6 103.3 ± 1.0 102.4 ± 1.0

Ca 10.5 ± 0.1 10.6 ± 0.2 10.6 ± 0.2 10.7 ± 0.1

IP 4.9 ± 0.4 4.7 ± 0.6 5.1 ± 0.8 5.2 ± 0.6

AST 107.3 ± 12.8 94.4 ± 10.1 87.8 ± 21.9* 69.9 ± 7.9*

ALT 57.5 ± 7.6 52.2 ± 4.6 52.8 ± 18.9 39.1 ± 3.4*

ALP 377.4 ± 24.9 363.6 ± 34.1 344.0 ± 26.1** 337.0 ± 10.4*

γ-GT

T-CHO 60.0 ± 7.6 62.8 ± 8.0 60.6 ± 3.0 62.7 ± 5.1

T-BIL 0.044 ± 0.010 0.043 ± 0.012 0.045 ± 0.005 0.038 ± 0.006

TG 77.5 ± 21.5 89.4 ± 29.5 76.3 ± 32.6 59.6 ± 22.6

GLU 147.7 ± 20.5 147.0 ± 14.1 148.0 ± 17.5 142.4 ± 17.6

TP 6.4 ± 0.2 6.4 ± 0.2 6.3 ± 0.1 6.5 ± 0.2

ALB 4.4 ± 0.2 4.5 ± 0.1 4.4 ± 0.1 4.5 ± 0.1

A/G 2.3 ± 0.1 2.3 ± 0.1 2.3 ± 0.8 2.3 ± 0.9

BUN 18.1 ± 1.0 18.2 ± 1.1 17.3 ± 1.7 20.3 ± 2.9*

CRE 0.35 ± 0.02 0.33 ± 0.01 0.34 ± 0.05 0.39 ± 0.17

Na 142.7 ± 1.3 142.3 ± 0.8 143.1 ± 0.8 142.3 ± 0.7

K 4.0 ± 0.2 3.9 ± 0.2 3.9 ± 0.1 4.1 ± 0.3

Cl 103.7 ± 1.5 103.3 ± 0.5 105.0 ± 1.2* 104.1 ± 0.9

Ca 10.4 ± 0.2 10.5 ± 0.1 10.4 ± 0.1 10.5 ± 0.1

IP 5.2 ± 0.2 5.1 ± 0.4 5.1 ± 0.4 5.3 ± 0.5

AST 78.3 ± 10.7 76.2 ± 8.9 72.8 ± 4.7 71.6 ± 9.0

ALT 33.2 ± 5.2 34.4 ± 2.9 33.0 ± 3.7 31.0 ± 4.2

ALP 259.0 ± 18.8 250.2 ± 23.6 242.6 ± 19.0 216.0 ± 18.7**

γ-GT

T-CHO 88.1 ± 10.0 86.8 ± 7.5 92.4 ± 6.7 90.9 ± 8.2

T-BIL 0.051 ± 0.013 0.053 ± 0.009 0.042 ± 0.007 0.038 ± 0.010

TG 36.4 ± 9.9 34.7 ± 8.9 31.3 ± 8.6 28.7 ± 6.4*

GLU 117.9 ± 16.7 115.4 ± 12.2 126.1 ± 14.5 129.3 ± 15.8

(mg/dL)

(IU/L)

<3 <3

Myrrh

0 ppm 5,000 ppm 15,000 ppm 50,000 ppm

Males

No.of animals examined 10 10 10 10

(g/dL)

(g/dL)

(mg/dL)

(mg/dL)

(mEq/L)

(mEq/L)

(mg/dL)

b
: Number of effective animals was reduced to for due to the failure of blood sampling.

*,**: Significantly different from the controls at p<0.05 and p<0.01,respectively (Dunnett's test)

(IU/L)

<3 <3 <3 <3

(mg/dL)

(mg/dL)

(mg/dL)

(mg/dL)

(mg/dL)

(mEq/L)

(mEq/L)

(mEq/L)

(mEq/L)

(mEq/L)

(IU/L)

(IU/L)

Females

No.of animals examined

(mg/dL)

a
: Values are means ± SDs.

10 10 9
b

10

(g/dL)

(g/dL)

(mEq/L)

(mEq/L)

(mEq/L)

<3 <3

(mg/dL)

(IU/L)

(IU/L)

(mg/dL)
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FKLVO .
 6<Nb KXN <>4KX COS4R@? NK@K P<> :,-- >K@? @>OK@ON CS@R Wb>>R P<> 2) NKb?


(g) 300.3 ± 12.8a 303.0 ± 16.5 303.9 ± 14.9 285.3 ± 8.0*

(g) 1.95 ± 0.03 1.95 ± 0.04 1.96 ± 0.04 1.94 ± 0.03

(g/100gBW) 0.65 ± 0.02 0.64 ± 0.03 0.65 ± 0.03 0.68 ± 0.02

(g) 0.17 ± 0.03 0.17 ± 0.03 0.17 ± 0.03 0.17 ± 0.02

(g/100gBW) 0.06 ± 0.01 0.06 ± 0.01 0.06 ± 0.01 0.06 ± 0.01

(g) 0.87 ± 0.04 0.89 ± 0.07 0.88 ± 0.06 0.85 ± 0.05

(g/100gBW) 0.29 ± 0.01 0.29 ± 0.02 0.29 ± 0.02 0.30 ± 0.02

(g) 0.62 ± 0.06 0.62 ± 0.06 0.61 ± 0.03 0.56 ± 0.02*

(g/100gBW) 0.20 ± 0.02 0.20 ± 0.02 0.20 ± 0.01 0.20 ± 0.01

(g) 6.80 ± 0.38 6.93 ± 0.55 7.01 ± 0.40 7.35 ± 0.39*

(g/100gBW) 2.26 ± 0.07 2.29 ± 0.08 2.31 ± 0.07 2.57 ± 0.08**

(g) 1.77 ± 0.10 1.80 ± 0.10 1.80 ± 0.10 1.81 ± 0.10

(g/100gBW) 0.59 ± 0.03 0.59 ± 0.02 0.59 ± 0.04 0.63 ± 0.03*

(g) 0.89 ± 0.06 0.88 ± 0.05 0.88 ± 0.07 0.82 ± 0.09

(g/100gBW) 0.30 ± 0.02 0.29 ± 0.02 0.29 ± 0.02 0.29 ± 0.03

(g) 3.00 ± 0.06 2.94 ± 0.20 2.96 ± 0.19 2.87 ± 0.29

(g/100gBW) 1.00 ± 0.03 0.97 ± 0.01 0.97 ± 0.06 1.01 ± 0.08

(g) 0.032 ± 0.007 0.028 ± 0.008 0.029 ± 0.004 0.035 ± 0.008

(mg/100gBW) 10.74 ± 2.46 9.32 ± 2.59 9.55 ± 1.21 12.23 ± 2.63

(g) 0.009 ± 0.002 0.008 ± 0.001 0.009 ± 0.001 0.009 ± 0.001

(mg/100gBW) 2.92 ± 0.60 2.71 ± 0.43 2.80 ± 0.39 2.99 ± 0.32

(g) 0.018 ± 0.003 0.015 ± 0.001 0.016 ± 0.002 0.019 ± 0.002

(mg/100gBW) 5.93 ± 1.15 5.07 ± 0.71 5.25 ± 0.66 6.64 ± 0.80

(g) 0.57 ± 0.05 0.57 ± 0.05 0.57 ± 0.03 0.58 ± 0.07

(g/100gBW) 0.19 ± 0.02 0.19 ± 0.02 0.19 ± 0.01 0.20 ± 0.02

(g) 1.10 ± 0.06 1.06 ± 0.12 1.13 ± 0.11 1.04 ± 0.16

(g/100gBW) 0.37 ± 0.03 0.35 ± 0.04 0.37 ± 0.03 0.36 ± 0.05

(g) 0.74 ± 0.06 0.77 ± 0.08 0.70 ± 0.09 0.73 ± 0.11

(g/100gBW) 0.25 ± 0.02 0.25 ± 0.02 0.23 ± 0.03 0.26 ± 0.04

(g) 177.0 ± 6.2 170.0 ± 9.2 175.9 ± 6.2 167.3 ± 8.2*

(g) 1.82 ± 0.04 1.82 ± 0.08 1.83 ± 0.04 1.80 ± 0.05

(g/100gBW) 1.03 ± 0.05 1.07 ± 0.06 1.04 ± 0.04 1.08 ± 0.04

(g) 0.16 ± 0.02 0.16 ± 0.02 0.17 ± 0.03 0.14 ± 0.05

(g/100gBW) 0.09 ± 0.01 0.10 ± 0.01 0.10 ± 0.02 0.09 ± 0.03

(g) 0.59 ± 0.03 0.57 ± 0.03 0.58 ± 0.04 0.57 ± 0.03

(g/100gBW) 0.33 ± 0.02 0.33 ± 0.02 0.33 ± 0.02 0.34 ± 0.02

(g) 0.41 ± 0.03 0.39 ± 0.02 0.40 ± 0.03 0.41 ± 0.08

(g/100gBW) 0.23 ± 0.02 0.23 ± 0.01 0.22 ± 0.01 0.25 ± 0.05

(g) 3.79 ± 0.16 3.67 ± 0.26 3.85 ± 0.15 3.99 ± 0.24

(g/100gBW) 2.14 ± 0.13 2.16 ± 0.09** 2.19 ± 0.04 2.39 ± 0.09**

(g) 1.10 ± 0.03 1.07 ± 0.05 1.11 ± 0.05 1.11 ± 0.07

(g/100gBW) 0.62 ± 0.03 0.63 ± 0.02 0.63 ± 0.02 0.67 ± 0.02**

(g) 0.67 ± 0.05 0.66 ± 0.07 0.67 ± 0.04 0.69 ± 0.07

(g/100gBW) 0.38 ± 0.03 0.39 ± 0.05 0.38 ± 0.02 0.41 ± 0.03

(g) 0.051 ± 0.011 0.057 ± 0.010 0.056 ± 0.012 0.050 ± 0.015

(mg/100gBW) 28.81 ± 5.85 33.27 ± 5.86 31.95 ± 7.02 29.70 ± 8.18

(g) 0.039 ± 0.005 0.039 ± 0.006 0.036 ± 0.004 0.032 ± 0.004**

(mg/100gBW) 22.01 ± 3.10 23.12 ± 2.90 20.58 ± 1.92 19.14 ± 2.36

(g) 0.013 ± 0.001 0.023 ± 0.032 0.012 ± 0.002 0.011 ± 0.001

(mg/100gBW) 7.29 ± 0.62 7.43 ± 1.24 6.70 ± 1.08 6.67 ± 0.61

(g) 0.011 ± 0.002 0.012 ± 0.002 0.012 ± 0.002 0.012 ± 0.002

(mg/100gBW) 6.49 ± 1.08 7.00 ± 1.16 6.89 ± 0.87 7.24 ± 1.48

(g) 0.42 ± 0.03 0.42 ± 0.02 0.43 ± 0.01 0.42 ± 0.02

(g/100gBW) 0.24 ± 0.02 0.25 ± 0.01 0.24 ± 0.01 0.25 ± 0.01

Myrrh

0 ppm 5,000 ppm 15,000 ppm 50,000 ppm

No.of animals 10 10 10 10

Males

No.of animals examined 10 10 10 10

Body weight

Brain

Thymus

Heart

Spleen

Liver

Kidney

Lung

Testes

Adrenal

Pitutiary

Thyroid

Salivary glands

Seminal vesicle

Prostate

Females

No.of animals examined 10 10 10 10

Body weight

Brain

Thymus

Heart

Spleen

Liver

Kidneys

Salivary glands

a:Values are means ± SDs.

*,**:Significantly different from the controls at p<0.05 and p<0.01,respectively (Dunnett�� test)

Pitutiary,Thyroid,Salivary gland,Seminal vesicle,Prostate:tomesure organ weight after foemalin fixed.

Lung

Ovaries

Adrenals

Pitutiary

Thyroid
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0 ppm 5,000 ppm 15,000 ppm 50,000 ppm 0 ppm 5,000 ppm 15,000 ppm 50,000 ppm
Number of animals 10 10 10 10 10 10 10 10
Liver

Sinusoidal dilatation, minimal 0 0 0 1 0 0 0 0
Microglanuloma, minimal 0 0 0 0 1 1 0 0

Kidney
Hyalin droplet, proximal tubule, slight 0 2 1 5 * 0 0 0 0

Heart
Myocardial degeneration / mononuclear cell infiltration, minimal 2 - - 2 0 - - 0

Pituitary
Cyst, pars distails 1 - - 1 0 - - 0

Testes
Atrophy, tubular, unilateral 0 - - 1 - - - -

Harderian gland
Infiltrate, inflammatory cell, lymphocytic 0 - - 0 1 - - 0

*; Significantly different from the control at p<0.05 (Fisher's exact test)

Male Female

0 ppm 5,000 ppm 15,000 ppm 50,000 ppm
Number of animals 10 10 10 10

a2u-globulin accumulation, very slight 5 4 3 5
a2u-globulin accumulation, slight 5 6 7 5

Male
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Organs Control 50,000 ppm Control 50,000 ppm
Mediastinal lymph nodes 3 1 3 2
Zymbal’s gland 0 1 2 1

FemaleMale




