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BEK R 2. 0%, iR 3. 5%, b 22 2. 0%, it
S R T T AR R 5449, 5 B2 20% 1Y R v
B A E B A 65 1), SRS B Ry 13041
1.2 MY S EE
1.2.1 vk

S 55 S 5T ST R 55 % , 18 SPSS 26. 0
BAEA BB HLE 7 91, SR FH DX AH B AILAR 2 (X 44K
K 4) H 11 BR324 S X
JiEEZE IR
1.2.2 HELHE

AR ARG BT A ST G (25 R PPl 3
ARG ) XA E YA M A . MBSO O
AR 1) 55 22 SR ORI, pl ARG N AR €0 A ) B
SEAb AN T B B 245 G RN (28 ) R 2R
T2 SR G , AR ORI UL (558 SR M T
Mo 5 RGOk A — B, TR E TR AR
B2 MR — il 2 F e  4n % BRI E i S
M. HiEBRAS SRS = 5.
1.3 —BgeRt

PEHL 2023 4 6 H—20244F 7 H FIT I8 h i 4%
G BEREE GRS R 122 1) PMOP B RS 7 1
E £8 130 1], 4 4 X 41 B AL £k 32 Bl AL 43 A X B 4]
A2, B2 45 65 . a5 S it Ao A v, X HE2 2k
i 2 49 (15 DR, 1 R B ), e 2 Mot v 3 461 (2 44
DA AR FH A 2590, 1 B DRAS R R BB ) o 28, X B
AN 6311 IR ZN A 6215, WHLZH H B VR TT B 7ORE
Fb#s, Z R LG I #E X(P>0.05), LA k.
W 1 AR MR EHE T )R, H 43
BXNAIT BB ARG IS F R E R, IR A
P R 45 G R BE AR B A 28 51 s W A b A R AL
5:2023 - LWKYZ - 072,

Rl WMABRFBTAAMER(r )

415 f5i% <704 AN EAE BMI/(kg/m®)
pogik:zl 63 65.8+4.9 16.5+5.7 23.2+2.6
5 e 62 66.2+5.3 17.1+6.0 23.5+2.4
tH 0. 421 0.556 0. 648
P1H 0.674 0.579 0.518
1.4 2WikrifE
1.4.1 VHEZWRIE

2 MR 2022 48 R & B B FA E 12 9T 48 1
(2022) )", R FBURE X £ B %% B AR I A (L, - 1L,)
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1.4.2 HEZHbRE

Z M4 28 5 B BB AN IE CEE) R 251297 45
B (2019 4Rt ) ) B P B2 YA 97 B B B A I PR
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iE s O TR MR IR K QRZ 2 G s QK LG % .
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1.6 HEBRbnfE
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1.8 JRIT L

FIr A A4 E BB 52 SE R T < BTG B R AN A
(70 mg, A1, EREBHOR) HB/RTD A
(600 mg, B H 1K) A b = BEFR 4 (0. 25 g, B H
1) BT 12401
1.8.1 XfhaZy
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DU AR AR TR U 0K 551 £ 27 2 R A e 1 o

SITRN 1240 H o iRTr B 3 A BT —IR,
PEAS FH 250 A B 22 4k
1.9 WEHEIR

S TFIRITRIANAYY 6. 124 H 47 PFAd . D%
e (L, — L) B % JE T, i 1 BURE X 4B % T X
(DXA, 2% [ Hologic 22 R )l E . QMR FP I AL LA
L FPE 4> (VAS) AR B & i &2 0 4 (SF-36) .
QB AEFR D) R AR =2 I8 ik, R H Ak 2E &
FEEE AR I AL T T A R S5 N S ik (P T NP, B T iiibs
AW )R T AU R v ik B RFIR A (B — CTX, )

Wk o @RE AR B - R AT R 25 18 i Ik
I, 5315 L% J5 T80 “CRAT o R FH It I5C G0 3 T B i
(ELISA) ftt & K6 0 1f 7% AMPK (# PR 1k b BB H ) .
PGC — 1a K, 350 & H 55 R&D Systems A rl. K
FH ATP KA & (B ZEBFE ) Kl i i ATP & & .
1.10 Stk

K HISPSS 26. 0 A AT 48 it o3 M. T BB
PIRhRUEZE (8 + )RR o PRALIRYT 1 Bk HL A (i
MSTREAR AT S AR . FEIF ISR CEEET
H) K ZHE bR (VAS PF 4 (SF - 36 74> .P I NP, —
CTX) X fig & A% i 5 & 4 (AMPK \ PGC — 1o, ATP) [t
2, SR E A A2 Ty 22 43 W AVTAT B TR R0, 43 2500
Ke A8 H AN o 4L 1) AS ] Bsf 8] 5 0 b 48R FH LSD — ¢
Fii. P<0.05 AZERAGI2#E L
2 #R
2.1 PZHE % TE

10 151 S I = o N [ W B oy @ VAR A G
105. 349, P < 0.001) , & W] W 20 £8 34 1 8 %% B2 B I [
WERS IS 2 W . SR, 204 P R0 A
F(F=0.014,P =0.905), FLE ] 5 2341 5 58 B850
TG E L (F=1.741,P = 0.255) ., S5AI7RIIE
B, BRI T4 A 46 i, (HAE £ WS I ) 8 (FR YT
A ARYT 6 H AT 120 H) ALl i 22 R ¥ o st
HERE (P >0.05), 4550, BE 2 At 56 4 78
P15 PMOP 35 B 9% B 7 TR Y . S5 3R 2,

R2 WMABRFBTARNEREEEZETEILR(x + 5)

45 %k YT fyr6 A AT 124 H RV, FAECPAE) X4 FAE (P AED  SCH 0N F (P )
X} IEH 63 -2.76+0.21  -2.73+0.16  -2.56+0. 14
o] 62 -2.7820.11  -2.73%0.14  -2.5420.10
105. 349 ( <0.001) 0.014 (0.905) 1.741 (0.255)
tfH 0. 801 0.215 1. 564
Pl 0.425 0. 830 0.120

2.2 W4 VASIEAr LR

ANy 2550 M i s [R) PR 28 X6 B 1 SR U
VAS P43 8y 8500 8. (F = 161. 850, P < 0.001) , 3
RV 2L S8 5 ) U R i o [ 4 A% 24075 30 i 2 2 %
RN ZE I R0 3 (F = 72.976,P < 0.001) , i

] 5 43 21 9 28 LA HAT et 2: B L (F = 17. 383,
P<0.001), ZHIA] FLEEE R Won  fEIRYT 6 M H Al 12
A B2 A VAS P40 35 IR T 0 B, 25 7
HAGHFE L (P<0.001), Z5HRWFES,

K3 FWABEBTARNESESINER VASIES LR (x + ) vax

21 531 1% IRITHI WwWIre A RIr 124 A st T 385 17 F{EL(P ) Iy O FAE(PAE) 2 H AN FAE(PAE)
pOpilEe:] 63 5.24+0.74 4.33+0.60 4.20+0.74
W4t 62 5.22+0.69 3.35+0.75 3.25+0.70

— 161. 850 ( <0.001) 72.976 ( <0.001) 17.383 (< 0.001)
tfl 0.219 12. 848 13.291
P 0.827 <0.001 <0.001
2.3 WYL SF - 36 PEAr iR FHAG 2 5 (R[] 308, F = 156. 174, P < 0.001) , A~

IR Ty 22 AR s, NGRS s 1] P23 i

[G] AR Y7 7 S8t S 350 T R R 110 0 3 22 e (U K
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N, F =46.421, P <0.001), H.iX fh 22 5 kit i 8] 3 5%
MY R OEHRN ,F =4.682,P=0.012) 3G TR
FrRLk i ) st s R e AR TR AR . RAE AR
I7 AT KA Y (H IR IE AR 6 4 H il il 56 41 7F $2 7
B AR TR AR O T R B A O A K

5302/ N .0 I 4IPS N 11 e A 11 2 3 1 e S
R PE o> B35 T X RRAL (P < 0.001) . KK
3 20 J7 22 e A PMOP S 3% 7F A= 176 o7 i el 38 J T A ok
HRRGE . SR K4,

Fx4 WABREFBRTAEESSF- 361 FEDEE (% + 5) i
45 1% YRITHT wIr 6 HA YAIT 1240 H At IO F{E (P AE) IO FAE(PE)  SZHAUY FIE(P{E)
it HE2H 63 65.46+5.89  74.82+6.51 76.84 6. 13
X6 62 66.86+6.72  81.15+5.54 82.16 + 6. 07
156. 174 ( <0.001) 46.421 ( <0.001) 4. 682 (0.012)
tH -1.395 -10. 331 -10.323
P 0. 166 <0.001 <0.001

2.4 WYL P I NP K-

ATy M KB E P T NP K284k
AL Z B 3G 7 B ) B B E S (F = 7.613, P =
0.001) , 1Ml HIGIT T E M 22 5 S 80 TR A F i 22 1k
P (F = 22.886,P < 0.001), I FE7E % 0932 HAE
H(F=4.737,P=0.012). X BALME P I NP/KF-7E

®5 WMABRFBRFTARMBELMEP I NPAFELLE (x + 5)

IEIT IR ORRERR A, R UL 3 TR (P > 0.05) o X5
HEFWINE P I NP/ RIGIT 641 A B 2 3 0 3%
T IR 120 A 4R AL 2 IR LA — 2R
SCLCAEIRITH R, IR AL P T NP /K- o 35 M
SHHRAL(P<0.01), 45HRIFES,

ng/mL

215 (S IRYTHT RIT 64 A VAT 12 RSN, FAE(PAE) U FIE(PE) s8R FAE(PAE)
X R 63 40.98 +6.20 41.16 +8.17 42.08 +7.58
prn ekl 62 41.48 +8.34 47.06 +7. 89 47.70 £7.15
7.613 (0.001) 22.886 ( <0.001) 4.737 (0.012)
2L -0. 485 -5. 844 -5.619
P1H 0. 629 <0.001 <0.001

2.5 PALIMYE B - CTXKF LR

3T SR LT B — CTX 7K P Fifi i (7] 4 7 52 90
F R (F=6.371,P=0.002)., K, 2HH %
B ERON A T (F=1.898,P=0.171), H i} [a] 545

®6 WALRFRTARMELRMER - CTXKFELLE (% + 5)

HIAZ HAEM (F =0.390,P=0.782), &7 121 H
J& , BRI AR AT g e B, {E A5 B ] A A4 2 8] L
R RS #25 (P >0.05) . $RiRKH 5%
HE L A A ) B IR AT T T SORE Y . 25 R LR 6

ng/mL

215 15145 TRYTHT HIT 64 A VW12 RN FAE(PE) - R0% FIE(PME) 38 E A0V FAE(PAE)
pOpiiEa:] 63 0.39+0.07 0.36 +0.08 0.35+0.08
e etk 62 0.39+0.08 0.38 £0.07 0.36 +0.08
6.371 (0.002) 1.898 (0.171) 0.390 (0.782)
tfH -0. 245 -2.451 -1. 846
P1H 0. 807 0.016 0. 066
2.6 RefCHPR B KT LR XTI (P <0.01) o X AR 21 ) 4 45 F2 2 (P >

A7 22 0B 78 , p — AMPK/AMPK HE{H 1)
ARARATAE B IS E) R0 (F = 45. 892, P < 0.001) .43
RN (F = 20. 174, P < 0.001) M i8] 5 2> 2H 9 28 H.
BV (F =9.563,P<0.001), ¥4 29677 )5 AMPK
TP O Z=IA YT 12 A I, p — AMPK/AMPK
FUAE S 3 5 TR YT R K B R BRZH (P < 0. 01)
M6 B2 A2 3G A OB AR D0 e 25 28k . I
PGC — Lo 7K F 19 28 4k 52 30 5 35 19 28 B RN (F =
11.274,P < 0.001) . RI4L 3 ML PCC - 1a K F-
BlVAYT ] 52 ETH(P < 0.01) VA7 12 H iif b 3%

0.05) ., fRFRER ML A ATP 3545 52 P H 32 (19 40 4
BN (F = 18.945,P < 0.001) FIAZ HAUW (F = 8. 126,
P <0.001). X540 L7 ATP & & A6 187 6 4~ H Al
124 A B3 85697 i B 338 TH(P < 0.01), H B 35
T EIIR IR K T-(P<0.01), X HRZ4LATP &&= EA
BT AHZEF ISR L R ET.
ARG RN, AN B IR OB S E 2 e W R
PMOP 835 IfiL 75 (9 5E AR OB bR A ) /K-, $R
H AT B 1 0% AMPK/PGC — 1o {3 53 18 - 45 720
e L (ATP) Sk BeEHLA R e i RIS .
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®7 WARFRFTARMNERMEERERFREMILE (x + 5)

p — AMPK/AMPK

PGC - 1o /(ng/mL) ATP /(pmol/L)

415 %k

WIFHT RN H JRIT 12N JRITET JRIT 6N A R 12 A JRITED AT e TRIT 120 H
Xif IR 4 63 1.02+0.15 1.08+0.17 1.10+0.16 2.85+0.41 2.91+0.45 2.94+0.43 45.6+6.8 47.2+7.1 48.5+6.9
I 41 62 0.98+0.14 1.25+0.19 1.38+0.22 2.78+0.39 3.35+0.52 3.69+0.58 44.9+6.5 55.8+8.3 61.4=9.1
At FE) 807 F{E (P () 45.892(< 0. 001) 38.741(<0.001) 51.603( <0.001)
SN FAE(PE) 20. 174(< 0. 001) 25.836(<0.001) 18.945( < 0.001)
A& AR N, FAE (P AE) 9.563(<0.001) 11.274(<0.001) 8.126( <0.001)

2.7 fe AR A 5 I PRI SR A A AE M A B
Pearson i 5¢ ¥ 43 #1245 S Wow , 17 p — AMPK/
AMPK {8 . PGC — 1o J2 ATP /K F 42 TH 5 VAS P43
B FEAG Y 52 8 3 A 2E (P < 0.01) , 5 SF = 36 TF43 Y
WREYEREEME(P<0.01), A, ATPKFEHY

FHE 5 P L NP FH R 2 e 2 IEAH DG (P <0.01) ,p—
AMPK/AMPK [ {H .PGC — 1o 5 P [ NP 7R IEAH E#4
PP <0.05) UESHME U 77 % 8 A i e 1
5 HGZ fg 5 BT A 10 o I 101 1 1 i R
J7 R AIAFAE S 35 IE AR e . 25 R L 8.

x8 WA ERWPIREY SRR ISR X S

RESEICIE bR 9 VASIPARLIAGHE GE/PE) 5 SF - 36 1P RLIARDGHE (rE/P ) 5P 1 NPAALIAISEAE (/P )
p— AMPK/AMPK -0.512/<0.01 0.498/<0.01 0. 302/0. 018
PGC - 1o -0. 486/< 0. 01 0.465/< 0. 01 0. 285/0. 026
ATP -0. 533/< 0. 01 0.521/<0.01 0. 447/ <0.01

1 VASTFAM Ak = VIR — 120 A8 (R AE R 1E) ;SF = 36 . P I NPZAEAL = 1240 A — JAYF i (FHE R iE) .

3 itig

AR BE 22 1A R, PMOP [ 5 B Tl s A i 3R
INET LR R ZE A Z A R R A OC T H LT BRI
259 B BERE SR 45 1 5 O (R EAEAE BP0 R RE 2
FROCGEZZ N B R E, AEET, B R B A A R
AR BHER TR AN SRR 5 R RS 5 Jo AR IR A K
A BB R ANE DR Oy rh b B LD )
P R A IRANE R, E AR 2
B HUERS SE A BE AT SR R T, DTk B o )
AT E R, A, BRI RE R B A5 DL
F% WO 57 A A B R GGE  AR TE E n E RE X
5 Z W58 3R AN 2 25 B8 A A G S PMOP AH GHK
N ZE A —B

ARG VA AN B IEOR 5 iR 9T PMOP BRS 75 M Ik AR
BRI 3, IR R LB EE LN . EEMFR SR
SR 7EH PG 253597 EAE 0 AN B R Oy, R RE
20 0 R B B R (R AR TS PR
A I 0 DL AR B B (RIS I P T NP K SF-FF
) R B JUN AR AR ST IR
S B0 BF SEORE Jr TT A 2 RIS T AMPK B R £k 7K
- PGC — 1o ik Je ATP & 5. X 0 BB =LA A
B REAM EF EDRS D710 YT PMOP AR AL AL 18T Y 52

FEE ARy T, A 5T AR B AR B IR B AR
J7 R SRR THE O bR 4 P T NP K-, 1% B i
WFREY B — CTX A2 550 FRATAH 2 . X —&5 048

AR T2 7 WE AR A LY 24T e s U 1 R, B
PRI TR, T E Al 50 Gl i) o Bl g
FRENAE RS BT B WG, mT A SRR B e 3R (R
S A L P ) T A E R A B T R 2 R
Sk e BB AR ) A0 i, 3B oAb RN T RE PR T 2
K ATP 3HF2 o AHIEZE A BAHE I, b 5 ORS O vT
Al A o 3 A E A I G BE R IPIR A, R LT BE T B
PEALTE SR R A Y RE i, AT e IR T ZE SR BB R
0N E TR M B, SEIL T B TR R T AR X
PETt o A BRAE T RIS YT T B R A
LT . AR IT ML A BT S A A
AR T AN SR 7 /R AL . AMPK 2 4 i 8
ARG B AZ L AR B, 7 B 1 W 3 B 40 5 PGC - 1
S SRR WG R B A 1 DG B R R 5 ATP
S R R A AR AR R AN O O
fE B & I AMPK, |l PGC — la 35, 42 TF ATP
IR, B 3 L6 AR Ak 5 B R R0 R % A7 e B
AR . i — 2038 A DGR A AT R S, AR B SRR O
X fig s A 0 el S IR RS TRCH VIAH G . 25 AR
%77 A] B8 3 0% AMPK/PGC — Lo {5 530 %, 45 2%
KR DIRE LAk RE s ACI, DA 38 R 40 L D B L B
LBt R RYT AR RS R A AR i A i
TG Bl ) SE A 5, 5 B0 5 2 v 40 B AR 0 ) AE
FETEDRZ DA Z AL R 10 9% A A AT E
B LARE AR SERE Y . AR S SN B RS T
55 B E i M B AR B AT A R, O R
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i 2 S E R PR A T B AR W AR 0 S HE BRIVRN IR
K575 Al EaE i 21 1E  FORS 5 E IRAS TR A RE AR R
i VRS R 2 7, B T 0 A A1 2 3
ABFFEREE 2 L W] 22 57, T R T2
REEWW . B, WEEA NS MR RZ (R 218,
120 WS AT REAS 2 DLTE SR ACEERING 7 b Rk
G RO o U, X R SR A BT TR R kT
AR P THR  E A  , FUsR R R mT BE AR K
PEREL ™, TS5 1 BRI 7 YA 22 52 e
G, BT FUIARONAG S A REAS &, X AGIN S v] BEAEAE
R /INIE S I R RE T BT W AN AL o [ A 2
JEM i 5y SZaB AT P AL T, M T BRI . AR
7, B A B SR 2 L3 P T NP /K- 8 2532 71, A
0 T4 75 B A QPR 58 B 3R A0, o0 O AR
e AR bR, BUS RWRAYT il BE R Rk g . ASBT
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Clinical Efficacy of Bushen Tianjing Formula in Patients of Postmenopausal Osteoporosis with
Kidney Essence Deficiency Pattern and Its Impact on Serum Energy Metabolism

LU Yang',JIANG Jiliang', XI Zhipeng',KANG Ran', XIE Lin',BAO Luyao™"
1. Jiangsu Provincial Hospital of Integrated Traditional and Western Medicine, Nanjing 210028, China; 2. Jiangsu
Province Hospital , Nanjing 210029, China

[Abstract] Objective To evaluate the clinical efficacy of Bushen Tianjing Formula in treating postmenopausal
osteoporosis (PMOP) with kidney essence deficiency pattern, and to investigate its effect on serum energy metabolism
markers of patients. Methods A randomized, double —blind, placebo — controlled trial was conducted. A total of
130 patients of PMOP with kidney essence deficiency pattern who were admitted to Jiangsu Provincial Hospital of
Integrated Traditional and Western Medicine were randomly assigned to an experimental group and a control group using
block randomization design, with 65 cases in each group. During the trial, 2 participants in the control group withdrew,
and 3 in the treatment group discontinued. Consequently, 63 and 62 participants in the control and treatment groups,
respectively, were included in the final analysis. Both groups received basic Western medicine treatment (alendronate
sodium tablets + Caltrate D tablets + calcitriol soft capsules). The experimental group additionally received Bushen
Tianjing Formula granule, while the control group received a placebo granules. The treatment lasted for 12 months.
Lumbar spine bone mineral density (T — score) , visual analogue scale (VAS) score for back pain, 36 — Item Short Form
Health Survey (SF-36) score, bone metabolism markers (P I NP and B — CTX) , and serum levels of energy
metabolism markers (AMPK, PGC — 1o, and ATP) were measured at baseline, 6 months, and 12 months of treatment.
Results Bone mineral density increased in both groups, but the inter — group comparison showed no statistically
significant difference (P > 0.05). Compared to the control group, the treatment group showed a significantly greater
reduction in VAS scores and a greater improvement in SF — 36 scores (P < 0.01). The experimental group showed
significantly higher serum P I NP levels than the control group (P < 0.01), while no statistically significant difference
was found in B — CTX levels between the two groups (P > 0.05). Compared to the control group, the experimental
group significantly upregulated the serum p — AMPK/AMPK ratio, PGC — 1a, and ATP levels (P < 0.01). Correlation
analysis confirmed that the improvement in these energy metabolism markers was positively correlated with the clinical
efficacy indicators. Conclusion Bushen Tianjing Formula can effectively alleviate pain, improve quality of life, and
promote bone formation in patients of PMOP with kidney essence deficiency pattern. Its mechanism of action may be
related to the activation of the AMPK/PGC — la signaling pathway and the improvement of the body’s energy metabolism
status.

[Key words] Postmenopausal osteoporosis; Kidney essence deficiency; Bushen Tianjing Formula; Energy

metabolism; AMPK; Randomized controlled trial



