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Study on the Pharmacodynamics of Wenshen Qianggu Pills in the Treatment of Osteoporosis Rats with
Yang Deficiency of Spleen and Kidney
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Abstract: Objective To observe the effect of Wenshen Qianggu pills on osteoporosis model rats with spleen and
kidney Yang deficiency. Methods Rat models of osteoporosis with spleen and kidney Yang deficiency were prepared
by castrating (removing ovaries of rats) + injecting hydrocortisone + lavaging with senna leaves + incontinence of diet
+ overwork. After the models were established, the Wenshen (Qianggu group of rats were treated with the drug by
gavage for consecutive 8 days. During administration, the general condition, body weight and anal temperature of
the rats were observed and recorded. Indexes of spleen, kidney, uterus and other organs were measured. Bone
density and bone biomechanics were also measured. In addition, resistance of tartaric acid in serum alkaline
phosphatase (TRAP) , the rat urine [ type collagen cross—linking N terminal peptide (U-NTX) , bone alkaline
phosphatase (BALP) , estradiol (E2) , urine type collagen cross—linking C terminal peptide (U-CTX), osteocalcin
(BGP), and other bone transformation indicator were detected. The results of HE staining of vertebral body were
observed and analyzed. Results Wenshen Qianggu pills can obviously improve the general state of the model rats,

increase the amount of food, increase body mass and anus temperature, and obviously relieve the symptoms of
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spleen—kidney Yang deficiency, such as fear of cold and loose stool. Bone density of femur and spine in the model
group was increased (P <0.05), and biomechanics of femur was enhanced (P <0.05). Serum BALP and E2 levels
were increased (P <0.05), and serum BGP, TRAP, U-NTX and U-CTX levels were decreased (P <0.05). The
percentage of cortical bone area, average thickness of trabecular bone, trabecular bone area and trabecular bone
volume were increased (P <0.05). Conclusion Wenshen Qianggu pills can obviously improve the symptoms of
spleen and kidney Yang deficiency rats, increase the rat bone mineral density, bone biomechanics, elevated serum
BALP, E2 levels, reduce serum BGP, TRAP, U - NTX, U - CTX level, increase the percentage of cortical
bone area, average thickness of trabecular bone, trabecular bone area and trabecular bone volume, and be used to

treat spleen and kidney Yang deficiency type osteoporosis.
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Table 1 Weight changes of rats in each group(x s, n=8)
g1 TR /g

SRR 2R HehfE 3 )8 ) 4 a5 2 6 JH B 78
25 IV AL 204.84 + 12.29 297.35 +9.85 30235 = 7.44  303.88 + 4+66  312.16 £ 842  312.16 + 842  301.21 = 12.09
(U EilE:) 277.56 + 1636 273.84 + 155 281.81 = 19.1""  282.76 + 19.48" 289.84 + 18.85" 288.18 + 18.83" 261.79 + 23.97"
BFARA 299.11 +27.89  283.7 +27.68 29821 +29.52  300.68 + 31.39  308.99 = 34.43  284.29 + 3581  279.33 = 41.39
R AL A 285.88 £ 26,9 293.46 + 27.46%  300.76 = 32.01° 303.28 +32.72°  311.8 + 32.53° 300.71 + 30.82° 292.81 + 24.14°
TS SR AL P ) 2 202 +22.01 304.94 +302% 317.45 + 31.83% 320.91 + 33.59° 33234 + 34.08° 306.43 + 28.6° 321.15 = 27.14°
TR UG 296.25 + 16.77  294.65 + 20.86°  306.83 + 29.09% 309.08 + 25.54" 318.05 + 27.02°  299.4 + 22.08" 314.35 + 23.83"
[ 297.44 +9.18  312.84 + 19.23% 32474 + 19.7° 32529 + 20.24* 33234 = 22.35° 320.31 + 20.97° 329.56 = 21.13°

H 52X ERALLES, P < 0.05; SETFARAILE, P <0.05; SEBALLE, “P <005

K2 BAKBAETLR(x +s, n=8)

Table 2 Changes of anal temperature of rats in each group(x +s, n=8)

. AR/ C
Al a1 wYfE 2 a3 )5 4 8 52J5 5 A 4525)5 6 8 52 )5 7 8
25 IR RAT 37.18£0.35 37.79 +0.63 3830+ 1.15 37.14+0.35 37.05+0.34 37.11+0.15 37.31+0.37
AL 36.64 046"  3599x0.71"  37.46+043"  3633+0.56"  36.75+0.50"  36.31x121"  35.84+0.92"
RFARA 36.74 +0.55 36.84 +0.73 37.53+0.77 37.04 +0.50 37.51+0.39 36.90 +0.37 36.79 +0.51
Tk B o e R 2 37.91+£0.67**  37.21+0.80** 37.63+0.49**  37.36+0.69°*  36.94+0.39°*  37.05+0.48** 37.40+0.43%*
T B i bR 20 37.23+0.15*  37.01£0.56°  37.69+0.57" 37.58 +0.34% 37.59 £ 0.49* 36.59£0.40*  37.05+0.33%
EEREIUEREA 3675+ 1154 37.00£0.94°  37.61+0.68°  37.28+0.61°  36.80+043°  36.89+038°  37.29+0.59"
[EESEE) 36.70+0.76  37.15x£0.56*  36.73+£043%  3695+026°  36.70£0.91°  36.66=0.60°  36.86%0.49"
W HAEXBALLE, P <0055 SETARALE, P <005 SHERALLE, P <0.05; FREREICAEALE, 4P <0.05
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Table 3  Comparison of viscera indexes in each group (x * s,

n=8)

215 I8/ % 1% FE/%

25 0 IR 0.15+0.02 0.33+£0.04 0.18£0.04
I 0.38+0.57"  0.40+0.07"  0.03+0.01"
i FARLH 0.18+0.02 0.35+0.09 0.25+0.06
IR IUEIEA 0.17+£0.03°%  0.29+0.03%*  0.04+0.01"
SR IUPFIEA 0.19£0.06°  0.30+0.06°  0.03+0.09
IR AU EA 021005 0.37+0.07*  0.02+0.01
[N 0.23+0.04°  0.45+0.02 0.02+0.01

VE: S5 RTIRALES, P <0.05; SEFRYILE, P<0.05;
R g, “P <0.05; SiEE RS AT EA R, 4P <0.05

24 FEERMATRE WAL 4 S EXTIRA L,
BERIAUR BB -5 AL B R (P < 0.05), 22
FAGI ARG SIRTARAN, BRI RBE
H5EMEBEEBRIWP <005, ZRA5IT%E
S5l WA B A2 4] 5 ik n] LA BOR U R Y A
Ko BYAYTEL, WEERELES. b RRE
G, HBE . B EESA T
(P <0.05); HelEd S5 ea s, ky. #
% B R = (P < 0.05) 5 Ud IR B 3 i AL i 771
AP R U A B 1B THE

2.5 Bt A L e s Rk ks, 5
25 HX IR e, R SRR | FOR A . W
AT TR (P < 0.05), Z2RAFIT¥E

®4 BHARBRBS5EHBEELR(x +5, n=8)
Table 4 Comparison of bone mineral density between femur and

spine in each group(x +s, n=8)

2H 51 B E R (grem™)  BHEHE/ (g cm™)
25 IR AL 0.136+0.010 0.208 +0.008
LRI 0.116 £0.007* 0.194 +0.012*
BFARA 0.134+0.009 0.206 +0.015%

T S AL 7 2 0.143+0.011%* 0.218+£0.016%*
T B B AL A 0.127 +0.009* 0.202 +0.008*

Tk B A B AL 0.130+0.011% 0.197 £0.011%
[N 0.135+0.010* 0.193+0.007*

T SR, P < 0.05; SR IE, P <0.05; S
FARYILEE, P < 0.05; Sk EiREAUERRLLLE:, AP <0.05

o SERFARAMIL, BRAMAFEIERE | R
17 WS AT W] R B (P<0.05), 22 SEit7
RHOCo FRE TR, SRR, B
B L R A P 25 BT IR BN SRR R L R
AT fEL-5 W7 SR s 2 A R 3 = (P < 0.05) 5 '
SEEALT . ARG A SR g, R R A
W (P<0.05), e R {55 W7 2 2y B A I |
Tk, BZERIGH R L(P>0.05) ., SFIEA L
B, U R AL ) e A SR AR L B R AT
Wr & 5 2y B 1 1 v (P < 0.05), BERR B o L
e A AT DO ST A R R, WSRO EE AR )
7, HIHAE R0 TR s i AL i 2

®5 FBEXRBRBEWHEERLE (v 25, n=8)
Table 5 Comparison of biomechanical indexes of femur in each

group(x s, n=8)

it SR R /mPa BREHIN WS HERAN
75 G R 19 638.45+2437.29 171.1841628  171.18+16.28
fRmA 16 164.46+3856.57"  140.20£8.33"  139.16+7.97"
BFARA 21727.92+1726.75 160.35£4.51  156.56+9.93
HERE AR A 4224761 £63530.63%  171.42+9.46°*  165.95+16.40°*
EEREAUPAIEA  1933083£1675.11°  141.65£8.04  140.58+8.81
HE R LRAEAL 19 684.68+646.02° 143.03£12.48  142.20+10.36

[ 27 879.67+9723.32° 156.84£20.17°  155.96+19.96"

T S RALILEE, P < 0.05; SR A, P < 0.05; S
FARAWE, P <0.05; Sl ERAACH L LE, 2P <0.05

2.6 M5 ARG bR L3R 6, H2S FIX IR AL
Fo, BEALA] K B BALP, E2 & & B W R (P<
0.05), ZRAGIT#E XL; BGP, TRAP, U-NTX,
U-CTX & & B 5 (P<0.05), ZRA%ITFE
X SFARLL, AL KR BALP, E2 &=
WAL, ZRAG#E L (P<0.05); BGP, TRAP,
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*6 FBHAREHERBHERILR (x £5, n=8)

Table 6 Comparison of whole=body bone metabolism indexes in each group(x s, n=8)

2H 5 BGP/(ng-L™") TRAP/(pg-mL™")  U-NTX/(nmol-L™") U-CTX/(pg-L")  BALP/(pg-L™) E2/(ng-L")
75 AR A 194.59 + 14.91 625.07 + 158.43 3.95+0.56 0.28 +0.62 4.02+2.91 19.61+0.52
RERIZH 231.50+40.25  933.72£53.09" 4.86+0.71" 0.41+0.22" 1.91+1.41" 16.72+1.78"
BFARA 168.68 +17.06 703.40 +244.26 431+0.95 0.34+0.20 3.53+2.57 17.57+2.97
T AR B AL 7 179.42+19.27°*  828.38+58.16°* 3.71+0.88%4 0.34+0.20%* 2.40+1.524 21.32£1.19%4
T R B AL A 186.69 +21.38" 830.61 + 52.49" 4.40+1.82" 0.40+0.10" 2.51+1.34% 19.90+1.82%
Tk AR B AL 2 181.46+16.20" 819.60 + 52.49* 3.97 +1.44" 0.32+0.20" 2.90+0.49* 17.31+1.39%
[N 173.63+31.48" 824.28 +62.89" 3.90+0.89% 0.39+0.70* 2.10+0.54* 25.19+1.95°
U HEEXTRLLLE, P <0.05; SETARLILE, P <0.05; SHEAILE, P <0.05; FEEREIIGHEA L, P <0.05
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Figure 1 Comparison of HE staining results of vertebral bodies

g

in each group(x20)

R7 BEHARBALRESRELE(x £5, n=8)
Table 7 Comparison of bone histomorphology of rats in each group(x s, n=8)

215 J s A E 4 % BN /m BN R mm? H/INBAEFR CE/INR R E 53 )%
25 AN HR AL 65.73+2.94 62.93+5.14 0.17 £0.04 46.83+2.93

LRI 53.24+£3.57" 54.92£421" 0.09+0.01" 31.54+3.47%

TRl 60.91 £4.54 61.25+4.76 0.16+0.01 44.36+3.88

TP SR AL ) 64.58 £3.09°4 63.20£2.2344 0.16£0.01%* 4572 £3.45%4

TP S LR R 61.52+2.29° 62.19+4.40" 0.15 £0.09* 44.27 £2.04*

TP SR AU 2 60.83£5.51° 59.82+2.21° 0.14+0.01% 40.85+4.12°

FaZhAl 65.24£3.47° 63.36 £2.24° 0.16+0.01% 44.99 +3.24*

W SRR, P <005; SETARMALE, P <0.05; SEMAE, “P<0.05; SiREMREAMIGIELLE, *P <0.05
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