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The promoting effect of a new variety of Sambucus williamsii Hance Yandan on fracture healing in rats

LIU Yang', GUO Qingmei', YAO Junxiu®, YUAN Junpeng', WANG Yunda' (1. College of Pharmacy, Shandong
University of Traditional Chinese Medicine, Jinan 250355, China; 2. Shandong Academy of Forestry/Shandong
Provincial Key Laboratory of Genetic Breeding of Ecological Forest and Grass, Jinan 250014, China)

ABSTRACT OBJECTIVE To investigate the effect of a new variety of Sambucus williamsii Hance Yandan on the healing in rats
with fractures. METHODS SD rats were randomly allocated to sham surgery group, model group, Zhonghua dieda pill group
(0.54 g/kg), wild S. williamsii group (5.4 g/kg, using raw drug dosage), and high-, medium-, and low-dose groups of Yandan
(10.8, 5.4, 2.7 g/kg, using raw drug dosage) , with 12 rats in each group. Except for the sham surgery group, the remaining
groups were prepared with a femoral fracture model. Starting from the second day after surgery, each group was intubated with the
corresponding drugs and distilled water once daily for 8 consecutive weeks. At 2, 4, and 8 weeks after administration, the levels of
calcium, phosphorus, alkaline phosphatase (ALP), and osteocalcin (OCN) in rat serum were detected. Micro-CT scanning was
used to evaluate the morphology and bone microstructural parameters of the fractured femur [bone mineral density (BMD), bone
volume/tissue volume (BV/TV), trabecular number (Tb.N), trabecular separation (Tb.Sp), trabecular thickness (Tb.Th)], and
hematoxylin-eosin staining was adopted to observe the morphological changes at the bone fracture site. RESULTS Compared with
the model group, the levels of calcium in rat serum were significantly decreased (except at 4 weeks after administration) , and the
levels of phosphorus, ALP, and OCN were significantly increased (P<<0.05) at 2, 4, and 8 weeks after administration in the high-
dose group of Yandan; bone callus formation, connection of fracture ends, gradual blurring or disappearance of the fracture line,
and opening of the marrow cavity were observed in the bone repair process, and a large amount of granulation tissue, fibroblasts,
chondrocytes, new trabeculae, and new bone plates were visible at the fracture site of bone tissue; after 8 weeks of administration,
BMD, BV/TV, Tb.N, and Tb.Th were significantly increased, and Tb.Sp was significantly decreased (P<<0.05). Most of the
above indicators in the wild S. williamsii Hance group showed no significant changes. CONCLUSIONS Yandan has the effect of
promoting fracture healing in rats, and its effect is superior to that of wild S. williamsii.

KEYWORDS Sambucus williamsii Hance; Yandan; fracture; fracture healing; calcium-phosphorus balance

ABEEIB IIRA S0 & T (No.2020LZGC090502) AT A DL 4 A 2% B AR AL T AT L4k I

PSR LT DL RIS e e gL SR PO SRR A 3 4
FRZS 2550 LA . E-mail: liuyang95315@163.com o Mﬂ ) 7 o . ’

4 BRI ST S0 0L By DB o REE R BRI B

WEIF & 25530 F AR . E-mail : qmguo@sina.com 10%~15% 3T 58 5 2 R 25 A AL SR 2R A

- 3004 - China Pharmacy 2024 Vol. 35 No. 24 HHEZ G 2024455 35 555 24 1)



EATAENMEY, Huilmk EHTET gy 2
DI A 25000 3 (H 25 A AR 7™ A A [R) R 2 1) I A
FH 0 g ol ot A PR B AR AR 375 R i R K Tl
HEE R airm e R, 25 SEE A%, FHik, R
FEE R FBERIVER/N G8 A KR 259697 8397 .
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SEAH I IR A RURR A DAL, 328 TR 7 BT i
1 BT IR MG KGR R T AR, HAR
EEYTAA TR AR D REIK TR T RK
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1.1 FENF
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BT s 2 R BRI L & — VY 2 TR AT 90 ARG YL
feer ge W (it = 43 5 A CR2209049, CR2207156
CR2209082 ,CR2211079) ¥ H I ZELE /R AR A
FRAF]
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IR BE 2R 2 B R R SR AR S BN AR
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Z: JEORH G SCHR™ ™1 0k ) A 2 B AR B2 B B
HE TR B AR B R 5, 200l ] 3 A% i 70% L% \95%
CBET0% CBEIMAR R FEFEE 3 UK, 565 1 IR$EHL 3 h, )5 2
WA MAREL 2 h, 5 CBERREUR, hDE T v 4 [l
BRI AR ARRE . HPHRE 1 g TIRZ 8 4.50 g,
HP A R 1 g MY TR 24584 3.20 g,
22 KEREEMERMGE

2 HEOAH G SCHR™ 1Y 5 7 il 4 K BRI B i I R
SD K BRI N PSR 1 AT A . K R AT 8 h 2k
EEANERIK RIS BCAE MRS RMOE, 530 3% A ) 550 B R fik
SMIE , A 5 B Bk T B IS 2R el AT B (K
1.5~2.5 cm) , 73 B BAMIAIL, 5675 2 85 i, T e
B oy T e (B WAy g 3 2 B A Wi ) S8 B 1), W ]
PR/ T 1 mm b BLAR A 1 mm (4 5w AR DS 3 W
AT AR TR b, IR TEIRCE KT Aab e il 2 A0
PB4 Wiy , IE7E AL 5 DB A T 28 8] 5 1% K
BRI 547, B TA 5 QA A A AR O 49 P LI 7 22
A5 BT BR 200 v [OET s FAE A R K w1, 555
LRI IR R o BT AR ALK BRAN 2 B8 IR T, AN BT i
o REARGEERINEGH R 4X10" 0 /kg, iE
27 do REBE BT S AR R D) 3 29 2 809% , S it
HEBRIF AP SRR B ) B E B AE T AR B
23 HA54Y

P TEABE ) B R BRI 23 AU, AR R T ALZH
(BHPEXT B 5 0.54 g/kg, I REERGHER ) , bt o A
120 (10.8.5.4.2.7 g/kg, IR GERG AT 4.2 L%, LR
Zitmit) AR R (5.4 g/kg, I REERGR R 245
DlA 25t ) s 5 U AR K BB IR T R4, B4 12
HOMERERS . FARGER 2 K, 4525 245 21 R BUE 15 A
259 R TR ISR 20 R B 1 S AR IR H 1
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24  IMiEELIEFRE

ST 4252 .4 8 G, A4 R, KIS T
8 = B KL, £ 4 °C R LA 3 000 t/min 0> 15 min, B
TH U, 4% B G Ul B A A A 1M v v 45 i L ALP
FITOCN K-

2.5 BITRBMEEN

K RIS, 59 5 A 00 JBe B M Bz Jok: , BB 5 3% 1
e 1, BRI LB A ILPY IS 2 2 il i
v IRET T IR IAE 4% 2 R WO [ 2 , >k FH Micro-
CTHI A MM S . )5 RH CTAn 43 Hr kX452 8
JilJE B gk LT 2L 500 J2 0B A S 50T E
MT , 3 BUE % % (bone mineral density, BMD) B A& FH/4H
21K FH (bone volume/tissue volume, BV/TV) B /NE %L
= (trabecular number, Tb.N) ‘& /N G243 & ¥ (trabecular
separation, Tb.Sp) . & /NG JE & (trabecular thickness, Tb.
Th),

2.6 BEBREESME

Y Micro-CT 34 J 19 A BlA O B B4 s , iR
AR 28 R P 20 min X 3 YK, FH £ DY £ S VG
5, B3 d R — YO R LS T, B2 SR R 2E I
B Tl Rl B 21 2UA B RE A ) S T 1 S, B S
Wik AL PR 958 AKE -4 (hematoxylin-eosin, HE )
et B, TR MWERE ISR,

2.7 GitESHh

K i GraphPad Prism 8.0.2 R F 17481 H 0t . 45
U x+s KR, Z4LE] BRI R 5 22 008, ifE—
AW LR LSD- 45 56, K56 /K #E 0=0.05,

3 H£R
3.1 KRMBEENIEIRER
3.1.1 4%

SRR b A2 K B 25 24 2 8 v g
KV B E T (P<0.05) . SRR AL, £h P il it
R Z 245 2.8 JE I I3 4% 7K1 34 b 3 B IR (P<
0.05) o ERJFH 7 5 41 R RS H S 7K IS AIG T3 A 2
BARH AHZER TSI E L (P>0.05), 4R ILFEKL,
1 SHAXBAELAREMEPBKFERE(x+s,

n=4,mmol/L)

ik 2 4Jf 84

fEFAL 21240.09 218+0.18 219£0.12
fiA] 2394007 2324016 232007
IR LAL 21940.14 2124027 2135005
B AL 2274007 2214012 225£0.09
BT E 2274009 224+0.06 226£0.10
B4 2184007 2.16£0.09 2174007
AR 21040.14 204£0.15 205009

a: GERTFARA AL, P<0.05;b: SHEAL L, P<0.05,

3.1.2 W
SRR HRL, AR BT R R4 24 4.8 JH Al
EhFPF AR AR 25 2 48 JA S I h K- 2
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FHi (P<<0.05) o EhFF 50 21 K BRI v Hp 7K SF- B A
FE R ARM , HER LG FE X (P>0.05), %45
Rk 2,

®2 FBAXRAFEAZREMEPBKFELE (x+s,

n=4,mmol/L)

ik 2 4Jf 84

BFAH 25740.09 2611012 2581026
fA 27540.19 3014029 2961041
R4 3184024 3874042 374036
TR AU 3041024 3.58+0.64 33940.15
g A 2841021 320+0.17 306£0.10
HFFE 304033 352406 3334020
AR 330028 3824022 364011

a: G L, P<0.05,

3.1.3 ALP
5RFARA i, SR KR 25 2 A 1
ALP /K58 E T8 (P<0.05) , S5HEIRIZ g, ek
FIALA K RG24 2 4 a5 b P rpsnl i 4 R R Ah 24 2 8
Ji A ER P o) i ] KRR 45 25 2 .4 .8 JRL S IfiL T H ALP
KO 5 T E (P<0.05) o EhFH 7 & 41 K Bl i v
ALP K- 5P A 8 AR i 25 S e g 2478 L (P>
0.05), Z5HRUWFE3,
x3 HAKXRAR AL EIMEF ALP Kk F b8
(xts,n=4,U/L)

il 2 4 8

A4 1882.10+91.39 207774225276 2101.30+265.61
fRA 242689£229.19° 225196124133 2015.621242.05
R IAL 3073.06+59.26° 2870.284226.34 250114112709
T AL 283030£217.77 2674644279.17 240832433272
PR 251756+ 237.05 240475111567 214200413923
HFFE 2901.70+304.16° 2682.50+ 112,10 2387.62+200.77
AR 3110.18£118.52° 2878.13£107.10° 259682+ 247.04°

a: ST ARH A, P<0.05;b: SHIML A, P<0.05,

3.1.4 OCN

HRFARHA LR, BRI K RG22 485 i
OCN 7K -1 i 22 TH 5 (P<<0.05) . S RIL [Lig, ik
ERATIL AR PHrh CE R R R 425 2 .4 .8 RS s
HHOCN ZKF-3 8 35 745 (P<<0.05) o R Al 4K R
17 o OCN 7K Pl e T3 2 43 K2 (B 25 S o4t it
2E X (P>0.05), SR WA,
x4 HBHAKXRANELLZREMDFEH OCN KF L&

(x+s,n=4,ng/mL)

il 2 4J 84

BFAL 766£046 8502041 802035
fiA 8.97+049° 9.78+032° 9174043
ERATILAL 1033£0.71° 11245068 1080£0.71°
B AL 9374025 10352039 9.70+059
IR A 947406 10232053 9.64£0.73
HARE 1040£061° 11132054 11024093

AR 10.79£041° 1160+0.84 1150£093
a: 5RFARA L, P<0.05;b: SHIAIL i, P<0.05,
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3.2.1 Micro-CT 3D K&/ Hr

g5 2l 2 JE R A RAEMLAL I , 5 TFAR Lt A, el
ZHRIER P 28 R U 4 i A o o A 56 4 IR,
T AN A S 5 FP AR AT AL AN AR S b R 2 D
B A 0 AR A K B T R A o e 2 AR i, T DD
IR (E 2)

452 4 JE R U B B, SRR A R
2 FER PRI i 2 R B A i A o i 2 SR AR IR AL,
Yrial B Wl i, w7 UL D 5 i B, {E 285 BE ATk s Hh AR ik
FTACA AIER P b e 75 AR B A e AR 2 R U
S NS I = = i N S A i o
EE)S

2525 8 JE RN B E BUBETE 1, SRR LA, il
R BT A AR AL, [ BRI 5 SR PHIR 4R
BB A TR) BASR , AT L R S i B, R B 0 R DY
AR T AL RN ER P R A DA S A R
HARRBITREAMN LR, BIr@E WY RAF, SR C
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A RTAL B.RIZ C. T AL

D. WA A R4

3.2.2 HIMEWSE

5B AR e, BRI K B BMD  Tb.Sp . Tb.Th
P TR, TN 5 R#R (P<<0.05) , SAAIZH Mg,
FRARERFT ALK U BMD \BV/TV  Tb. Th ¥ i & F+ 1,
Tb.Sp & FHFEAK (P<<0.05) ; £h /- rpsv S AUFET AL B A
2 K B BMD 2 5 35 71 &5, Tb. Sp #4188 3 B IR (P<
0.05) ; £hJH =5 77 41 K LAY BMD .BV/TV . Tb.N . Tb.Th
I THE, Th.Sp i F AR (P<<0.05), #hpHhfl s
KL BMD F1 BV/TV WA T B A= 528 AR 41, Tb.N . Tb.
Th . Tb.Sp M = THF AR f B R4, (H 22 R G H# 7 L
(P>0.05), 455,
3.3 ARBREBESLLE

22 Ji SIEFARA R, AL A MG =2
R ER R AL U BT Ak T DR b L 240 B A 200 A A 2
3 i LA B R T AR I 5 P AR R AT AL AR PR
S DAY A B AR AR R A U P A A R 3
ALK AR A 2R L2, A 24 LA K AT A A LA
/b i S I T A A R B /N BRHES R B0 FLAS B
B AT /NS I A A L (1 5) o

"

E. Sh PG EE 4 F R p 7 2 G.#HhFm

2 BHKXRBH2REAKEIE Micro-CT 3D Bl&

AMBRTFARA B.HARIZ C. AR TALZE

D. BfA A AR

E. M4 F sl

3 FBEKXRLBZ4BKEFIEE Micro-CT 3D El&

AARF AL

B.#ERIZH C.H AT AL

D. AR AR

B $hPHIGH 4 FhFFehiil a e

B4 FAEAKXRLZHSEANFINAE Micro-CT 3D B
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x5 J[AARBHEHSHLER (xts,n=4)

Eibl BMD/(mglen’) ~ (BV/TV)/% ~ ToNmmr'  ThSpmm  Th.Thinm
A4 9741048 2559+412 3212067 0205009 0.09£002
| 12354061 3164185 084E013  127£015  020£001°
PAERIT LA 16612157 3886+249 124004 0662019 033£0.06°
iRl 15942096 3438+300  LI4E017T  067£009°  029+003
e 13304059 3337184 L09£016  098%016  028+0.04
A 15074075 3408282 LIS£0.09 07140300 030£0.05
SRR 16772118 B73E347 1752028 0562009 033£0.06°
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YL ; 08 H AL
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BT 4 BRI AR, BRI
e e i prel = o S 137 N = g SURA R b i Gt 182 il
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