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Abstract

BACKGROUND: With the variation of disease treatment modes and the in-depth research on senile osteoporosis in recent years, increasing studies have
confirmed that traditional Chinese medicine has a significant effect on the prevention and treatment of senile osteoporosis.

OBJECTIVE: To investigate the effect of Yishen Gushu Formula on bone metabolic markers in patients with osteoporosis of kidney deficiency and blood stasis
type.

METHODS: 102 patients with senile osteoporosis of kidney deficiency and blood stasis type who were treated at Ruikang Hospital Affiliated to Guangxi
University of Traditional Chinese Medicine from July 2020 to March 2022 were enrolled, including 32 males and 70 females, aged 71-93 years. All patients were
randomly divided into two groups, with 51 patients in each group. The control group was treated with calcium carbonate D3 granules and sodium alendronate
tablets, while the treatment group was treated with Yishen Gushu Formula beyond the control group. Treatments in each group lasted 3 months. Bone mineral
density of the L, , lumbar vertebrae and left femoral neck, visual analog scale score, and serum levels of osteocalcin, osteopontin, type | collagen cross-linked
C-terminal peptide and tartrate resistant acid phosphatase were measured before and 3 months after treatment. Traditional Chinese medicine syndrome score

and therapeutic efficiency were also assessed.

RESULTS AND CONCLUSION: After 3 months of treatment, the bone mineral density of the lumbar vertebrae (L,,) and left femoral neck was significantly
increased in both two groups (P < 0.05), and the bone mineral density of the lumbar vertebrae (L,.,) and left femoral neck was significantly higher in the
treatment group than the control group (P < 0.05). The visual analog scale scores of both groups after 3 months of treatment were lower than those before
treatment (P < 0.05), and the visual analog scores of the treatment group after 3 months of treatment were lower than those of the control group

(P <0.05). After 3 months of treatment, the serum levels of osteocalcin, osteopontin, type | collagen cross-linked C-terminal peptide and tartrate resistant acid
phosphatase were significantly improved in both two groups, while compared with the control group, the serum levels of osteocalcin and osteopontin were
significantly higher (P < 0.05) and the serum levels of type | collagen cross-linked C-terminal peptide and tartrate resistant acid phosphatase were significantly
lower in the treatment group (P < 0.05). After 3 months of treatment, the Traditional Chinese medicine syndrome scores were decreased in both two groups,
while the Traditional Chinese medicine syndrome scores in the treatment group were lower than those in the control group. After 3 months of treatment, no
significant adverse reactions occurred in both groups. The total effective rate was 88.2% and 70.6% in the treatment and control groups respectively, and there
was a significant difference between the two groups (P < 0.05). To conclude, Yishen Gushu Formula combined with anti-osteoporosis drugs can significantly
improve the clinical symptoms of patients with senile osteoporosis of kidney deficiency and blood stasis type and prevent disease progression by regulating

bone metabolism, increasing bone mineral density, and relieving pain.
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Figure 1 | Flow chart of patient allocation
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F1 | MEBREMREBLERIER

Table 1 | Comparison of general baseline data between two groups

(n=51)

2H 51 B/ 2 (n) ER (xts, %) AR (xEs, 4F) RFUEIEEL (x2s, keg/m?)
WG4 15/36 77.88+4.30 6.43+3.41 20.4442.75

WAL 17/34 78.14+4.35 6.25+3.53 20.1242.16

X*tfH 0182 -0.298 0.257 0.642

P{H 0.416 0.766 0.798 0.522

24 WLEZGT G T EELE BITHT, A A
IEAT (L) MBI HEELERER LR EEZ (P>
0.05); ¥R¥7 3N HAJE, Wit B FEMEIEAL (Ly.,) KA I8 2
Aib B B FE X BB IT R i (P < 0.05), e 4 i EHE IR Ay
(Lya) B i S A i 5 B 350 ey T A 4H (P < 0.05), DLk 2.
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HAEZE

R2 | BEBEATAIEBEELR (xts, n=51, g/cm’)
Table 2 | Comparison of bone mineral density between two groups before
and after treatment

2H 5 JEMEIEAT (L) e I 3

YRITHT WY 3AMNHIE IRITED W3 HE
7 e 0.651+0.036 0.761+0.038°  0.531%0.042 0.657+0.031°
payiiei:l 0.659+0.034 0.707+0.035°  0.521%0.032 0.579+0.035°
t i -1.175 7.431 1.284 11.804
P 0.243 0.000 0.202 0.000

Rk HiRyTHTILE, *P<0.05

2.5 WA EHIEITAE B M E IR IR WBITRT, PI4LN
H I L PP 43 Els 22 53 6 3 M 2 3L (P > 0.05); 39T 3 AN
Ja, PRALEESE BT B T8 Y7 HT (P < 0.05), ifgadd
BE HMZE LK T X4 (P<0.05), L3k 3.

3 | MABREBTRIEBMELITS R (xts, n=51, 4})

Table 3 | Comparison of visual analog scale scores between two groups
before and after treatment

4153 TR HIT 3N AN

RS0 4.5310.58 2.1610.58°

X HEZH 4.63+0.49 3.25+0.77°

t 1l -0.925 -8.137

P1H 0.357 0.000

FE: HiRyTATILE, *P<0.05

2.6 AAEH LTI EERAATEM KA BITHT, W
PAHBEFMEFSER. FR. [ BRERLEE ¢ Kk &t
A R IR 1 s R g /K LR 22 S e R 35 1 2 X (P > 0.05); ¥
Y3 MG, WMAEREMEESE. BFR. 1 BRIERCH C-
A St JIK B U A R R 1 W R e K T 28 A T Wi B MG (P <
0.05), RIGAHEHMEFHR. BHEAKTE TR (P<
0.05), I T Y i A2 Bk C— oA iy S0k A 470V A g 1 A o e il
TR T X4 (P<0.05), W3 4.

F 4 | MERERTRIEEREFREYKFLLR (xts, n=51)
Table 4 | Comparison of bone metabolic markers between two groups
before and after treatment

28531 HER (U/L) HHFE (pg/mL)
YRITHI WIT3AMNHIE  RITHT VWIT3AMNHE
R0 7.48+0.92 17.09+2.01° 1003.57+125.62 2 060.24+284.14°
payiizei:l 7.49+0.91 12.20+1.36° 1016.09+135.25 1517.91+168.35°
t{f -0.094 14.421 -0.484 11.727
P1H 0.925 0.000 0.629 0.000
2853 [ R AR I, C= Rk (U/L) Bl A R M B R (ng/mL)
YRITHT WY 3ANHE IRITHD W3 A
RgeH 20.08+2.14 9.93#1.11° 3.18+0.43 2.04£0.24°
payliei:| 20.19+2.33 15.33+1.84° 3.16+0.37 2.50+0.32°
t i -0.252 -17.994 0.287 -8.132
Pt 0.802 0.000 0.775 0.000

ek HiRyTATILE, *P<0.05

2.7 WM BELFAE P EiEERS LI VEITHT, PH4LE
FE  YORE M AIER S350 B i 22 44070 15 35 1 3 X (P> 0.05);
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VRIT 3N A G, WALERE 0E . WOE SO E BRI TR
JTHT (P < 0.05), RIGAHEFE FIE. YOE SAE R S P E KT
R4 (P<0.05), W3 5.

#z5 | MARERTIIRETEIERERRSLER (xts, n=51, 4})

Table 5 | Comparison of traditional Chinese medicine syndrome scores
between two groups before and after treatment

i H EN e | KR t{d P

VAT T AR T4 9.76+1.53  9.88+1.76  -0.360  0.720
VBIT 3 NS BRI 5.1441.08°  7.2241.60° -7.682  0.000
VEIT T EIE 4 5.33+1.23 5.41+1.49 -0.291  0.772
VBIT 3 N H B UCREIE (T4 2.94+0.86°  4.16£1.29°  -5.614  0.000
VAT ATUE I AP 53 15.10#2.66  15.29#3.16 -0.339  0.735
YBIT 3 N H R IRy 8.08+1.68°  11.37+2.71° -7.369  0.000

ik SIRITATEHLEL, °P<0.05

28 MLEH LB RS RILE WIT3AMNAE, KB
IR TT A R R 88.2%(45/51), MR IETT B A RE A
70.6%(36/51), Wil 2 M7 A MR WE EZRA B EER
Y (P<0.05), ILEFK 6.

*6 | MABERTT 3N ABNIRRTHELER (n/%)

Table 6 | Comparison of clinical efficacy between two groups after 3
months of treatment

ZH 57 n B AR Tk MAME
R 51 27/52.9 18/35.3 6/11.8 45/88.2

o HEZH 51 11/21.6 25/49.0 16/29.4 36/70.6

X7 -10.583

PAE 0.000
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