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— Abstract )

Objectives

The Effects of Astragali Radix Pharmacopuncture at CVi12 on

Osteoporosis of Senescence Accelerated Mice (SAM) P6

Kim Sung-phil, Kim Seung-man, Ryu Hye-seon, Shin Jeong-cheol,
Lee Dong-geun, Lee Ook-jae, Lee Ju-hee and Kim Jae-hong

Department of Acupuncture and Moxibustion, College of Oriental Medicine,

. The purpose of this study was to examine the effects of the Astragali radix
Pharmacopuncture on improvement of senile osteoporosis (Type 2) in SAM P6.

Methods : At 10 weeks after birth, Astragali radix Pharmacopunctures were given 100mL,
200mL/kg/day, ip. 3times a week for 4 weeks at CViz in SAM P6 mice. We measured complete blood
cells (CBC) such as RBC, HGB, Hct, PLT, MPB and MCHC. And we analyzed the plasma concentrations
of blood urea nitrogen, creatinine, inorganic phosphate and total iron. In addition, we tested bone mineral
density (BMD) using the soft X-ray.

Results : The results were as follows.

1. At CViz in SAM P6, treatments of Astragali radix Pharmacopuncture were showed a trend of
increase in bone mineral density (BMD) of the vertebrae lumbales, femurand tibia in P6 mice.

2. At CVy in SAM P6, treatment of Astragali radix Pharmacopuncture increased in RBC, HB, HCT and
PLT, in comparison with control group. It was also found that the inorganic phosphate levels
increased in the treatment on groups of the Astragali radix Pharmacopuncture from that of the
control group, but blood urea nitrogen was no significant.

Conclusions : These results are suggested that at CVy; the Astragali radix Pharmacopuncture help on
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improvement of osteoporosis in SAMs.
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Fig. 1. Changes in weight from SAM R1, P6
mice after intraperitoneal the Astragali radix
Pharmacopuncture (ARI)

Datavalues are expressed as meantSE of quintuplicate
determinations.

Significant differences were compared with P6-control at
#p<0.05 vs P6-control, *¥p<0.01 vs. P6-control.
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Table 1. Changes in Weight from SAM R1, P6 Mice After Intraperitoneal the Astragali Radix (ARI)

Weeks 10 11 12 13 14
R1-control 29.0£0.50 289+0.25 28.50.20 29.2+0.30 29.8+0.30
P6-control 32.4+0.66 32.3+0.86 32.4+0.88 33.1+0.87 33.5+0.74
ARI 100uL 32.510.63 32.510.70 32.5+0.57 33.1£0.79 34.6+0.89"
ARI 200uL 32.6+0.54 32.7£0.55 3224064 32.8+0.66 34.2+0.64™

Data values are expressed as mean+SE of quintuplicate determinations.
Significant differences were compared with P6-control at *p<0.05 vs. P6—control, **p<0.01 vs. P6-control.
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Table 2. Changes of Bone Mineral Density from SAM R1, P6 Mice After Intraperitoneal the Astragali
Radix Pharmacopuncture (ARI)

Wks | Group | Drug(uL) Vertebrae lumbales Femur Tibia
10 R1 - 0.0488 * 0.0009 0.0478 t 0.0008 0.0484 t 0.0009
10 P6 - 0.0483 + | 00013 0.0468 + 0.0012 0.0482 + | 00013
12 R1 - 0.0496 + | 00013 0.0486 + 0.0014 0.0491 + | 00012
12 P6 - 0.0493 + | 0.0007 0.0486 + 0.0005 0.0487 + | 0.0006
12 ARI 100 0.0508 + 0.0004 0.0502" * 0.0005 0.0503 * 0.0002
12 ARI 200 0.0508 t 0.0009 0.0504" * 0.0008 0.0502 * 0.0008
14 R1 - 0.0501 t 0.0007 0.0496 t 0.0013 0.0499 t 0.0008
14 P6 - 0.0480 + | 0.0006 0.0478 + 0.0007 0.0479 + | 0.0005
14 | ARI 100 00506~ | + | 00009 | 00502 | + | 00004 | 00499° | + | 0.0008
14 | ARI 200 00509 | = | 00006 | 0.0506 + 0.0001 0.0504 + | 0.0006

Data values are expressed as mean+SE of quintuplicate determinations.
Significant differences were compared with P6-control at *p<0.05 vs P6-control, *xp<0.01 vs P6-control.
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Fig. 2. Analysis of bone mineral density from SAM P6 mice after intraperitoneal the Astragali radix
Pharmacopuncture (ARI)
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Fig. 3. Changes of bone mineral density of
vertebrae lumbales after intraperitoneal Astragali
radix Pharmacopuncture (ARI)

The results are mean * SE of quintuplicates from a

representative experiment.
*p<0.05, *+p<0.01 : significantly different from the P6 control
group.
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Fig. 4. Changes of bone mineral density of femur
after intraperitoneal Astragali Radix Pharmacopuncture
(ARI)

The results are mean * SE of quintuplicates from a repre—
sentative experiment.

#p<0.05, *#*p<0.01 : significantly different from the P6 control
group.

Table 3. Changes in Complete Blood Cells Counts from SAM Ri,

Astragali Radix Pharmacopuncture (ARI)
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Fig. 5. Changes of bone mineral density of tibia
after intraperitoneal Astragali radix Pharmacopuncture
(ARI)

The results are mean * SE of quintuplicates from a repre—
sentative experiment

x*p<0.05, *#p<0.01 : significantly different from the P6 control
group.

MCHC A7} S7kstslem, ARI 200ul 7o+t
RBC, MPV, MCHC *]7} 145%} P6 control" 1.t}
7l B oA gilth(Table 3, 4. Fig.
6, 7).

4. HUMSIEHE ZA}
gAgslels 2= Rl-controli, P6-controld
oA BUN, creatinine #< #|¢g ymz d=&

oA A A 2 10FA R 145219] AYs}etA] 4]
7V st AdS Helth 28y P6-controli ¥
ARI 100uL, 200uL<-9] BlE F3lo] B 1453
A1 ARI 100uLol 4= protein, ALB, Pi, Glu-FBS,

P6 Mice After Intraperitoneal the

RBC HB HCT MCV MCH
0 day 28 day 0 day 28 day 0 day 28 day 0 day 28 day 0 day 28 day
(10 weeks) |(14 weeks) | (10 weeks) | (14 weeks)| (10 weeks) (14 weeks) |(10 weeks) | (14 weeks) |(10 weeks)| (14 weeks)
R1-control | 750+0.27 | 7.41+0.29 |13.90+0.25|12.35+0.37 | 40.83+1.33|42.00+1.58 | 54.50+0.47 | 56.68+0.48 | 18.57+0.43 | 16.65+0.18
R6-control | 833032 | 7.73£0.35 |13.38+0.50|11.84+0.74| 38.50+1.26| 37.03+1.67| 46.28+0.38|47.98+0.57| 16.08+0.16 | 15.28+0.44
ARI 100uL. 8.64+0.28 12.94+0.53 38.16+1.35 44.12+0.41 14.98+0.16
ARI 200uL 8.02+0.63 11.74+0.96 35.26+2.81 43.92+0.16 14.62+0.18

Data values are expressed as mean+SE of quintuplicate determinations.
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Fig. 6. Changes in complete blood cells counts from SAM R1, P6 mice after intraperitoneal the
Astragali Radix Pharmacopuncture (ARI)
Each bar represents the mean + SE of quintuplicate determinations.

Table 4. Changes in Complete Blood Cells Counts from SAM R1, P6 Mice After Intraperitoneal the
Astragali Radix Pharmacopuncture (ARI)

RDW PLT MPV MCHC
0 day 28 day 0 day 28 day 0 day 28 day 0 day 28 day
(10 weeks) | (14 weeks) | (10 weeks) | (14 weeks) | (10 weeks) | (14 weeks) | (10 weeks) | (14 weeks)
Rl-control | 1820+0.17 | 17.65+0.29 | 1213.33+80.96 | 1466.75+117.85| 3.43+0.09 2.60+0.20 34.10+0.81 | 29.45+0.23
R6-control | 17.86+0.17 | 1890+0.29 | 102875+13811 | 911.40+13872 | 3.62+0.33 3.08+0.37 34.72+0.23 | 31.88+0.86
ARI 100uL. 1852+0.11 1189.60+97.57 4.18+0.38 33.90+0.22
ARI 200uL 18.72+0.28 915.20+145.72 3.66+0.30 33.28+0.50

Data values

are expressed as mean*SE of quintuplicate determinations.
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Fig. 7. Changes in complete blood cells counts from SAM R1, P6 mice after intraperitoneal the Astragali
radix Pharmacopuncture (ARI)
Each bar represents the mean + SE of quintuplicate determinations.

Table 5. Blood Biochemical Values in SAM R1, P6 Mice After Intraperitoneal the Astragali Radix

Pharmacopuncture (ARI)

Protein (g/dL) ALB (g/dL) BUN (mg/dL) Creatinine(mg/dL)

0 day 28 day 0 day 28 day 0 day 28 day 0 day 28 day
(10 weeks) | (14 weeks) | (10 weeks) | (14 weeks) | (10 weeks) | (14 weeks) | (10 weeks) | (14 weeks)
Rl-control | 4.73£0.35 | 4.33+0.11 | 2.93+0.20 | 2.75+0.03 | 26.73+3.24 | 30.18+2.47 | 0.44+0.04 | 0.35+0.01
R6-control | 4.30£0.08 | 4.26+0.13 | 2.70+0.07 | 2.68+0.07 | 21.80£2.24 | 28.30+2.54 | 0.40+0.02 | 0.42+0.01
ARI 100uL 4.30+0.14 2.70£0.09 24.80+0.44 0.37+0.01
ARI 200uL 4.28+0.16 2.58+0.04 27.83t2.52 0.39£0.01

Data values are expressed as mean+SE of quintuplicate determinations.

Table 6. Blood Biochemical Values in SAM R1, P6 Mice After Intraperitoneal the Astragali Radix
Pharmacopuncture (ARI)
Pi (mg/dL) Glu-FBS (mg/dL) Iron(ug/dL)
0 day 28 day 0 day 28 day 0 day 28 day
(10 weeks) (14 weeks) (10 weeks) (14 weeks) (10 weeks) (14 weeks)
R1-control 6.70+0.57 4.90+0.18 398.33+73.14 200.00+10.86 97.00+14.70 67.75+6.02
P6-control 6.60+0.44 4.58+0.29 345.00+56.05 166.60+15.61 90.00+6.50 63.75+2.88
ARI 100uL 464+0.21 197.00+10.32 66.40+2.46
ARI 200uL 484+0.23 190.40+6.28 65.75+1.34

Data values are expressed as mean+SE of quintuplicate determinations.
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Fig. 8. Blood biochemical values in SAM R1, P6 mice after intraperitoneal the Astragali radix
Pharmacopuncture (ARI)

Each bar represents the mean + SE of quintuplicate determinations.
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Each bar represents the mean + SE of quintuplicate determinations.
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