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Impact of Bushen Zhuanggu Granules on Enterogenous 5-hydroxytryptamine and Bone Density
Kang Luchen'?, Tan Xin',Zhang Jinhe', Liu Ze', Zhang Yasong', Deng Weimin'
(1 High-end Medical Rehabilitation Center, General Hospital of Guangzhou Military Command, Guangzhou 510010, China;
2 Osteoporosis Clinic, First Peoples Hospital of Jiujiang 332000, China)
Abstract Objective:To analyze the impact of Bushen Zhuanggu Granules on enterogenous 5-hydroxytryptamine and bone density and
mechanism of action. Methods ; To compare the enterogenous 5-HT levels of 60 osteoporosis patients pre-and post taking Bushen Zhuang-
gu Granules. 1) All the patients enrolled were diagnosed as osteoporosis, who were in-patients or out-patients of the General Hospital of
Guangzhou Command between May 2011 to December 2012. 2) Measureing enterogenous 5-HT : drew elbow venous blood 3ml between 8-
9 am (fasting) , centrifuged at 3000 r/min for 5 minutes at room temperature, and immediately frozen at-80°C. 5-HT levels were meas-
ured by ELISA. 3)Bone density was measured using GE company$ Lunar Prodigy dual energy X ray ( DEXA ) bone density meter. 4) Bi-
ochemical indices of bone; PINP  3-Crosslaps and PTH levels were measured using electrochemiluminescence immunoassay. Results ; Af-
ter 6-months of treatment, the 5-HT levels were reduced by 5.20% , the levels of PINP  B-Crosslaps ,PTH were respectively reduced by
12.72% 26.92% and 5.42% (P <0.05); the BMD of lumbar spine L1-14, femoral neck, wards and troch were increased by 0.
96% \1.67% 2.91% .1.44% and 1.29% (P <0.05). Conclusion;The Bushen Zhuanggu Granules can adjust the spleen and kidney
functions, decrease the level of enterogenous 5-HT, and increase bone density.
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hE 43S :R285.5 XHRFRIRAG : A doi:10.3969/j. issn. 1673 —=7202.2014.01.010

B i B FAAE ( Osteoporosis, OP) J& — M LAE &80 W0 VBB EAFERE L™ B R R LN R NS
D HEUMES AR AC O R, B ME PR I SR 2 IRRERRE AR IR AT IR IO R UL 22 K
JE R Ao S BT B B O, W NGy 2 FERERE W RSN BRI R

SEA I AP\ 2RI AR (45 10ZYZLLS ) 5 4548 [ Bk 4 /R 301 I ( 24 5:2012B0S0600026 ) 5 ™ 45 A Bh S AR T - I 440 P B 2
Bl Bt ARG 001 (45 :2011B032200005 ) 1 4045 [ SARH 3 364 -1 3 3645 ( 45 :9451001002003887 )
S SR, PR TR TS X HLAERE 111 57 X B EE B 0 2%, E - mail :dengweimin1959@ 21 en. com



L R e

2014 1 HEE 9B 1) -33-

B 3% — BB 0 44 , 1EL D A SCRR T - 1 12
CEPEET LR T BT BT T S R E
5 2ZF BT A PR AL Sl R 2 AR AR B, < o7
SEVERER SR A, (BANE - RFD:HE
By Z B B I I AN 28, i R T E D, R
B A I AT 57, AT T8 U RN AR,
WADIEAG T65 B 2 KA 5 A 7K ik 2, D8 A T
WERE o WMORAMEE, KA E#E . 28 E AR E T
PARE R OLTE S , 5 M A O Ho P IR A e A s,
ARELLE e L ¥ BB AR RS & B S 2
SR K AR

5 - )% (5 - hydroxytryptamine , 5 — HT ) /& —Fj
SIS, He ORI T+ 46 1 R S % 20
Jift ( enterochromaffin cells, EC ZH i) FifH 240, AR5
A AN, 20 o4 g PR A PR A A 2
REAR PN S - HT RGE., HLIAN 90% (% 5 — HT
o H il EC 405 8,5 - HT 3 EC 40 73 W th ok
&, A M. ARSI R IR S - HT
E S A BARAE T S 2008 45, Yadav ! ARl
FHEEDR S e BEAR NS5 PR DR B3 /N BRUB 37 1 M V5
LrpS -5 - HT - il B 40 i 45 T d i, & B LepS RE 41
{62 BR 2L 1 (tryptophan hydroxylasel , Tphl ) i35k
Kl 5 — HT 55 8, AR EefE it B e i, iE—20
WL, 72 S A ML 3B 3 Fh S - HT 24K 5 -
HT1BR.5 - HT2AR #15 - HT2BR 1,5 - HT2AR 43
PRI BR2H (Hu2a —/ =)} 5 - HT2AR J5 40 i 4 = 1
R 2H (Hu2bosb -/ =) BY/NEIF R i A 2 57, 5
_HTIBR S R4 (Herlb -/ — ) /NEUE B T B
20 B K H S K B R R A BRI (Helb =/ =) /B
[ cAMP JZ 454 2 F (CREB ) KP4 f50H 5 3
T, X FRAMIENE S - HT sl 7 T 0B 4 L 5
- HT1BR Z{K, M| CREB ik, FEAK B 240 i3 /1
2010 4, Yadav " S5 4505 U5 25 2 ) 11 i Tphl (1 —Ffi /)y
S3FAIGR LP533401 , 72 A 52 W ik % 5 — HT /15 0L
T, BRI N 5 - HT 894G 3 K, 7T LB 4l Y i
FEETE R, 58 4450 KD Bk O S5 AR DL B8 45 20 i) 0 14 ik
RSB B . Ulrike %5 50 1T 275 44t
ME 5 - HT ke, 4R R Mg S - HT 54 5 #
HE B B3 A A A AR Bn B AH S, BIF 9T 45
RRIS - HT ACEF4 5 JLF BT A # AL 8 %% FE (JE
HEBR AN ) 5 5RH 5C , R4 B 48 B0 i A 56 .

AN PR MR R AT BRI 2 2 4R I IR
WFFEL T T, H ) MAE DX S B B 25 30 R A 7, A
TS T E RS AR R S 1L 2 KR =R

8 HAARNE IR (A B CHE R UL 0 il AR 2 )
R, 7E B A B TR AE 7 T BUS T ARGy R
ARSI 43 BT Bl AN B HE wh R0 6 7 i S A 5 -
HT Y BRI 9% B AR b 22 5, 00T LA AL
1 MRl5FEE
1.1 fFgExt% M 2011 4E5 H % 2012 4 8 H [a] 3|
JUINZED) T s B A BE B K T T2 Rt i 1 iR
PEHEATF G WHO JCT8 58/ M B BB A 12 Wb HE 1)
a5 60 BN NBFFENT G, 0% 50 ~ 89 %, iy 2 ik
PR At v () B s A e sl WS sl KR s A Ik
175 IR I K S A B R A AT E D RE
BRI o HERR B DA 4 | R A HOIR 55 iR 1 g
TUI A HAb S e A 09 28 PR, R 6 S A N
RN E G259 BT A RS #0452 0 4
DX R B AR BEZR D S AL HE, T 1 52 i iR A
AR,
1.2 AdibpiE
1.2.1 2WitsilE =8 WHO #EFEiZWibniE, 2T
DEXA M , 25 BEARLAIR T [R50 | ] Ao e 1 1Y)
HIEEA R 1 AFRUEZEE IE R BRI ~ 2.5 MaiEZ
ZIEA AT (R ) ; AR S8 TR T
2.5 MhRiEZE B RER, B BMD= - 1SD N IEH, -
2.5SD <BMD < —1SD J& /> (K5 &) ,BMD <
-2.5SD N E B AAE o
1.2.2 PASRUE 1) f55 WHO & TF &b Ka
LB AN IZWIARIE ;2 ) 4F % 50 B e UL E i ;3) AR
VER ARG, 258 A A 15 se 4 52 i 25 )
B,
1.2.3  HEERARUE 1) NG WHO SC T s &
B BN IZ R UE ;2) B DIRE R 03 3) IR s
PP, A4 W I AR R R0 HBR 55 R ) g ek
A8 HERIME B Z | Cushing Z5 G AE S QN 43 0 R 48
PN L 18P B 8 M B AR B O T IR R
BEImIE R R s P A 1A P I ME B A
HYT L S AP AL AT B A 4) 6 S A IR
MBI B AU 2 s R
RS 2 DU R 2 R PR AR 5 IR R PR A5 3R
AR DY R R ALY . 5) i A B
SO A S5 H BT 2590 o3 A S s 5 6) R pioi &
ARSI 175 s S L X AR S FH 24 A R S A
PEAE B VIR 2
1.3 ik
L3.1 3a97 2y A2l TR B R E
SARTT AT o IR AR B o) (R AR R AR 42



- 34 - WORLD CHINESE MEDICINE  January. 2014, Vol. 9,No. 1

277, N AR IS BEBE 25 R LA S
100608 ,110805) ,1 f2/¥x,2 k/d, 1 A A J5, ok 1 41/
U1 R/ 850887 D (IR SRl 258 R w7 ) 1
A/ R/ d

1.3.2 BHEEMNE WRITRESM 1 ). RA%E
GE 23 a4 771y Lunar Prodigy XLHE X 2k ( DEXA) &
AN I B A2 A A 1 ~ 4 22 BB 39, Ward s =
A RE 1 LA e b BMD A Fir O B
Bty 1 e 85 FE YD CAn AL B L (JEE A B iy
A ) SRR AR AR VT O H DU B (m) FAA T E
(kg) o “PAMEMEHEFTEE (1 - 4) EAE(LL - 4) A7 A
Fil, U I T J Sz 4 i 48 38 (JBE I B B 8, Ward
SAMKEE ) o B UK A F Y F EHE R R A7 (e
s BE B, A2 5 RA(CV) g =0.40% (e
FElh+1.5%),

1.3.3 5-HT W& R EAR DGS033A BfiHR
{¥ TECAN TYPE: Sunrise Remote/TonchScreen Fl14E 3%
®A & (g8 S5/t 5. CSB - E08363h/
Lot. C0510290134) , I B HK e 92 73 i A I o 4% 158 W
BESRIATEAE IR SE T A A5 — U 58 UG
DATH BRI 22 57 o b Ia) 28 S5 R BRIt 9 28 S5 R 50038/
F10% ,

1.3.4 PINP B - Crosslap ,PTH |5 R X LA A
Elecsys 2010 #14> [ 2y 1 Al 27 %6 S 43t AL R iC &

A& E . PINP 7] &4tk 4 15982001 , 41k 4 4% 5+
FE<6.5% A EF BRI <6. 1% , AN ug/1;5B
— Crosslaps IR &It 5 24 16044501, it A48 57 R AL <
4.3% LA AS 57 R B < 5. 8% , Ffi g ug/Ls PTH 35
G5 15909901 4t N 42 S R A <4. 5% LA 22 5
FEL <6.4% 7K pmol/ L, HZ Ui 2R S THAE
AR S8 AT A AEAS 5 — U PESE LRSI, DL Rt ] 22 57
L4 WEAEDR

L4 1 AaVedats i WK I R 2w A
FHE DI RESEAG A 5 T B BRI AS R 25 O

142 JFRrEdets IBITETE 2 E MIE Y S -
HT PINP B - Crosslaps } PTH [ J& 1928 £k L % i
ME M B 350 Ward s =\ K ¥+ LA A2 s b
Ui ) B R AL A 21K

L5 Stk oA BORH A SPSS 13. 00 #f4H4
BEATGEIE o0 , 2 B 7 S (B 45 R 2 T X 58 + Al 22
(x£) IR o X2 LIRS HT IS 1 95 B2 S B AR AR 2
RN ECR FEC XS ¢ A 56, X a7 2H 55 60 B 20 A] ik 24
J5 A& TR BRI SR TR 5 2253 . P <0.05 A4S0
R

2 HR

2.1 BIFRIITA SR SR s X 60 1915235 1)
FELAGS W X MTEFEAR 3 A T e e A
ML,

x1 BB ETEIR (v )

LR B (g/cm’) ML IE bR
TiH FHME iH S E i H XM
R (%) 61.06 +4. 82 Ll -14 0.94 +0. 19 5 — HT(ng/mlL) 84.98 +19.26
£ (cm) 168. 08 £7.55 FN 0.78 +0. 11 PINP(ug/L) 34.98 9. 35
A (kg) 69.54 +7.98 Ward’ s 0.55+0. 11 B - CTX(ug/L) 0.34 0. 14
BMI 23.54 +3.88 Troch 0.69 0. 12 PTH ( pmol/L) 4.62+1.78
Femur 0.86 +0. 14

R2 AEHBHFETAIELEERILR (x +5)

WiH 5 -HT PINP B — Crosslaps PTH
» (ng/ml) (ug/L) (ug/L) (pmol/L)
MRZ5HT  84.98 £19.26 34.98 £9.35 0.34+0.14 4.62+1.78
Mz5)5  80.56 +12.86 30.53 £8.59 0.25+0.10 4.37 +1.55
AR (% ) -5.20 -12.72 -26.92 -5.42
13 3.13 3.37 10. 14 2.18
P 0. 001 0. 002 0. 000 0.036
P <0.05 HAHEGIHFE L,
2.2 JRIT 6 M AEATHEIR BT R E T

5 -HT ¥R TR 5.20% PINP ¥ fF R [& 12. 72% B -
Crosslaps [ [#26.92% PTH T[4 5. 42% ,J8I7 RIS I
ZF AT (P 1) <0.05, 3% 2) ; BEAE 720
JBCE B Ward” s = 8 7 F A B b3 BMD

LIRIT G s im 7 0.96% ,1. 67% ,2.91% ,1. 44%

M 1.29% , 53677 HiAH B, 200 B #50, Ward” s =

MZAEMB A bomib i) 22 5 ARG Gt w8 X (P ¥ <

0.05,%3),

K3 AEEBHFAETHEEEEE(yom’) b (x +5)
JiH Ll -14 FN
2T

Ward’ s Troch
0.94+0.190.78 £0.11 0.55£0.11 0. 69 £0.120. 86 0. 14

Femur

RZ5jE  0.95+0.180.79 £0. 11 0.57 £0. 11 0. 70 £0. 120. 87 0. 14
AE(%)  +0.96 +1.67 +2.91 +1.44 +1.29
13 1. 08 3.94 6.73 1.99 2.54
P 0. 083 0. 000 0. 000 0. 054 0.016

{E:P <0.05 g gEit2 8 3

2.3 TAEVHEIRATR AN EOH R iR AR IR T RS



HEFPEEZy 2014 45 1 559 4555 1 1) 35

FIFIIL PR (365 BUR 75 FF I 6E E DI RE R E 2 &
B, X AR i (AR E 25— A7 0 L TE A LS, WL v
(S LS R B A B R ) 8 W 1 A T S
MXAE AR, — % 3 ~5 d 7] FATERAMR , NEIHIATT .

3 itig

BRI RPAE B A S A I
WEAEEA K, LU L2 N LR A, it
WBIT R R BOGAAE 22 DI — RS I A T, AR
Y B I £ AN B A DA I AR S5 M A ST
TR A4 5

N S wh Ak D RN < VR A RE AR L
JBe L2 S KBS, D7 PR AR RO PR,
VAT B 25, SR A AN BB AR 5 A, RO
R, ATV RN BB SR AT AR, PR
U, AT VB2, L B 50K 5 o Y e R oK
H O, AR, BRIV, O M, 25 iR . 1o
PRI B VY TP AR ML 1A 17 22 B A I A T B £
PRI A T BH , BH IR, B S B SP 5 1 245
R A LB SR L RN TR R R, M
Mo R8O EIT M, AR L B2 K
W AN, TR, B, 4. SR, K
15 = 2L AL 2 B, G %, B R LLSR,
TR LA, H- 1% 25 1M T A

A7 EFE AN EORE , GRS L L3 Ak
T Ty, W 2 25 8 1, 3k B B 1 1 B P E 1
.

S 2 R R T LA AR MU L 75 o i e 5 -
HT WeEWE? 5 - HT S PRR ik, Je o e Je %
WTEBE, B EBIEES - HT i EE 45 R
P 2 e TR S R AT B 1R S - HT B,
VER TR i 5 - HT 324k & A . Bkl
S - HT B—Fh B E IR, S I LE R 400 |
B I AN TR TR Y T A B R S
RIS B E 2 L R R KRB, M Fis
b, EERICNHLR AW AL R B M ThaE, s
LRI R AG KRR, i B Y A E
M o e o oo R B A B A8 T 25 4R, 3 4
L T RE WD B IE 5 - HT A4 B, WA I 375 o
i 5 - HT W

Ulrike 25" I} © £ WA IRIE 5 - HT 58 % 1 i,

TAASC, WIHIAYT HTE B H g R, R T X
ANEEW  ANEHE R AT LoE i S S RE s
TRPES - HT % SR i 4

&% 3k

[ 1] Walther DJ, Peter JU, Bashammakh S, et al. Synthesis of serotonin by a
second tryptophan hydroxylase isoform[ J]. Science,2003,299:76.

[2]Zhang X, Beaulieu JM, Sotnikova TD, et al. Tryptophan hydroxylase — 2
controls brain serotonin synthesis[ J]. Science 2004 ,305:217.

[3]Yadav VK,Ryu JH,Suda N, et al. Lip5 controls bone formation by inhib-
iting serotonin synthesis in the duodenum[ J]. Cell,2008, 135825 —
837.

[4]Yadav VK, Balaji S, et al. Pharmacological inhibition of gut — derived se-
rotonin synthesis is a potential bone anabolic treatment for osteopprpsis
[J]. Nat Med,2010,16:308 -312.

[5] Gustafsson BI, Westbroek 1, Waarsing JH, et al. Long — term serotonin
administration leads to higher bone mineral density, affects bone architec-
ture and leads to higher femoral bone stiffness in rats[ J]. J Cell Bio-
chem,2006,97:1283 - 1291.

[6] Gong Y, Slee RB, Fukai N, et al. LDL receptor — related protein 5
(LRP5) affects bone accrual and eye development[ ] ]. Cell,2001,107
513 -523.

[7]Boyden LM,Mao J,Belsky J,et al. High bone density due to a mutation
in LDL - receptor — related protein 5[ J]. N Engl J Med,2002,346,1513
-1521.

[8]Baron R,Rawadi G. Targeting the Wnt/beta — catenin pathway to regu-
late bone formation in the adult skeleton[ J]. Endocrinology,2007 ,148
2635 —2643.

[9] Ulrike T Modder, Sara J Achenbach, Shreyasee Amin, et al. Relation of
Serum Serotonin Levels to Bone Density and Structural Parameters in
Women[ ]J]. ] Bone Miner Res,2010,25:415 -422.

[10)FHIHHE , B35, XU 2R . A0 B WORL BTt AR R DIFE L]. kil 22
2R ,2009,4(2) 1145 - 147.

(10 JEFmAE, BRATH , XA . HPLC 2 [ Bt Tk v o 2 7
R Ee S [T ]. iy ,2011,1(11) 1184 — 186.

[12] R B E, K E, & AN b RNATT B 25 10 &8 B i
PRBIRCR BT (1], 77 P BR 25 K 2 2241, 2007, 24 (5 ) : 355 -
358.

(13125 AR XA IR, A8 e UL X O A it A28 K BRI T
K GRS [T]. A BE S ,2011,9(18) 12357 -2359.

[14]Vittorio E, Hermann B. 5 — Hydroxtryptamine and related indolcalkyl-
amines. Handbook experimental pharmacol[ M ]. Berlin ; Springer, 1966 :
132 - 181.

[15] Crowell MD. The role of serotonin in the pathophysiology of irritable
bowel syndrome[ J]. Am J Manag Care,2001,7(8) :252.

(2013 - 04 -25 Ay FTiER A 29)



	世界中医药2014年第1期 32
	世界中医药2014年第1期 33
	世界中医药2014年第1期 34
	世界中医药2014年第1期 35

