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Study on Effect of Zhonghua Dieda Pill on Fracture Healing of Zebrafish

DU Zhengcai'®, YU Hangping?, CHEN Zhangmei'?, XIA Zhongshang?, ZHAO Fanghui'?, LIANG Yunfei*,

XU Yigiao?, HAO Erwei'®, HOU Xiaotao'®, DENG Jiaganglb*[l.Guangxi University of Traditional Chinese Medicine,
a.Guangxi Scientific Experimental Center of Traditional Chinese Medicine, b.Guangxi Key Laboratory of Efficacy Study on
Chinese Materia Medica, Nanning, 530200, China; 2.Hunter Biotechnology, Co., Ltd, Hangzhou 310051, China; 3.Chengdu
University of Traditional Chinese Medicine, Chengdu 611137, China; 4.Guangxi Wuzhou Pharmaceutical (Group) Co., Ltd,
Wuzhou, 543000, China)

ABSTRACT: OBJECTIVE To study the antifracture healing, anti-inflammatory, angiogenesis and repair of cartilage damage
effects of Zhonghua Dieda pill by using zebrafish. METHODS The fracture model was established by squeezing the tail fin of
zebrafish by a blunt edge knife, and the effect of Zhonghua Dieda pill on fracture healing and anti-inflammatory was then
evaluated; transgenic vascular fluorescence zebrafish was used to evaluate the angiogenic effect; cartilage damage model was
established by treating zebrafish with dexamethasone, and then the effect of cartilage damage reparing was evaluated; the effects
of Zhonghua Dieda pill on the gene expressions of TNF-a, IL-1f, BMP-2 and BMP-7 were measured by Q-PCR. RESULTS
Compared with the model control group, the fracture healing effect of the Zhonghua Dieda pill was 20.8%(P<0.05) when
concentration was 2 mg per tail. With down-regulating the expression of 7NF-a and IL-1f genes(P<0.05 or P<0.01), the
anti-inflammatory effect of Zhonghua Dieda pill was 44.6%, 50.6% and 52.6% at the 15.6, 31.3 and 62.5 mg-mL™!
concentration(P<0.05); the angiogenesis effect of Zhonghua Dieda pill was 19.7% and 49.9% at the 1 000, 2 000 mg-L™!
concentration groups(P<0.01 or P<0.001); Zhonghua Dieda pill showed cartilage damage repairing effect by up-regulating the
expression of BMP-2 and BMP-7 genes and result in 42.0% effect of cartilage damage repairing on zebrafish model at
500 mg-mL~! concentration(P<0.05). CONCLUSION Zhonghua Dieda pill can promote fracture healing, anti-inflammatory,
angiogenesis and cartilage damage repairing in zebrafish, and play an anti-inflammatory role by down-regulating the expression
of TNF-a and IL-1§ and play a cartilage repairing by up-regulating the expression of BMP-2 and BMP-7 genes.

KEYWORDS: Zhonghua Dieda pill; zebrafish; fracture healing; anti-inflammatory; angiogenesis
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AR BE L a4 5 B R 300~400 g, 335 48 2
ZAG 5 4 H#%(4 month post-fertilization, 4 mpf)%Ef
R AB ZRBEDL AT 10 mpf 54 3 R ok 40 i ¢
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J#11 (24 E Thermo); T100 i@ PCR 141X . CFX
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FHVE B W O R 1 254, PR fa
IR . K B R s TR s N, R
A B BT EABE S ks, BE 4
fis AR B A, IR KIS DR BE D fa R
H s . HAEETT IR 3 mg At s £
TCIRMER , B 2 mg Rl AN BMREBS, JHk
WERAE TR e M SN, B RE TR AR BT ALTE
KB 2 mg. /0l B 45 T R ARERAT L
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IERRTRA . 4425 24 h Ji, WEEHE D Rk K st
T o

2.3.2 R VERTEA Bl AL B 3 R i A 2%
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500, 1000 F12 000 mg-L~" ¥R, [R5 EIEH XF
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2.4 AT AU BE D s s AR RS
2.4.1 MTC WHfie  FEMLZEEUS SE N BCE 9L BE
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HENTBE S BT A3 KR 4 T R ARk
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B E IR X IR MBI IR, 4525 72h )5, W
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FORE R AR B T £ 5 T S EBR
2.5 PARERFT AU BE S 0 B T @ A AL PR
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FHEEAM3 R E B RNA (2R, R MOR 4
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BMP-7 5:RF5R, I 2229 Ok B B R A A X
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2.6 SIFEHR
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SRR R e, BHMEXTIRZL 5 pmmol L
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Fig. 1 Phenotypic diagram of promoting effect of Zhonghua
Dieda pill on fracture healing of zebrafish

A-normal control group; B—model control group; C—positive control
group(2 mg per tail Jiegu Qili pill); D—0.22 mg per tail Zhonghua Dieda pill;
E—-0.67 mg per tail Zhonghua Dieda pill; F-2 mg per tail Zhonghua Dieda
pill. The dark part in the figure was the fracture site, the darker the color
was, the higher the bone density was and the stronger the promoting effect
of fracture healing was.

K1 PEBETAGEFRIERGRAEA(XLs,
n=8)

Tab.1 Promoting effect of Zhonghua Dieda pill on fracture
healing of zebrafish( x + 5, n=8)

e/ ens HITEERE
4151 FEE mg BT REAS 7 W i A%
1EH X RR - 0.62+0.025 —
TR X R 4 - 0.77+0.0421 =
RH 4 %ot R 2 2 0.93+0.025% 20.8
(C22=gwiilip)
AR ERAT L 0.22 0.80+0.038 3.9
0.67 0.90+0.027 16.9
2 0.93+0.039% 20.8

T G IER X IR AR, DP<0.05 5 BTN IR LA, 2P<0.05,9P<0.01,
Note: Compared with normal control group, VP<0.05; compared with
model control group, 2P<0.05, ¥P<0.01.

R2 OFREBITANEREI ST ELERATE(X LS
n=8)

Tab. 2 Effect of Zhonghua Dieda pill on neutrophils of
fractured zebrafish(x £ s, n=8)

g5 W Efﬂ‘tiﬁ%ﬂiﬂ@% RAETHIR
R MR E TEF/%

TEH X R - 287 341422 170 -

RN AR 20 - 1017 1234228 328" -

FAMEXTRZH S pmmol-L™! 368 757+41 9042 63.7

(M1 3E )

HAERFTH 15.6 mgL! 563 946+52 4202 44.6
31.3 mg-L™! 502 84296 9982) 50.6
62.5 mg-L~! 482 251434 8962 52.6

T SIEWXRALE, VP<0.05; SRR L, PP<0.05.
Note: Compared with normal control group, "P<0.05; compared the
model control group, 2P<0.05.

3.3 RARERFT AU BE S fa AR A 1R PR
FRARREFTHLZE 500, 1000 F1 2 000 mg L' &

R E IR FH 2527 2021 4F 6 A4 38 4855 12 1

it, FETREN 0%, HIILWH B RN, #fiE
MTC 2} 2 000 mg-L~',

HIEH X A i, BT HIE 500,
1000 F1 2 000 mg-L-'¥EET, A 1575 4 1)
K 5.1%, 19.7%FH1 49.9%, i s AE AT ALXT BE
S S AR HEN . 2R WK 3,

2 AXBHAmTeFHERARRELTE
A—TE X IR 5 BRI SR 5 C—FHEXT BRAL(S pmol-L! M| B 3E ) ;
D-15.6 mg- L' 48 Bk 3T L ; E-31.3 mg L' w4 B 4T AL ;
F-62.5 mg L™ HARBATIL; Bpik @iy P ki, SRR
Fig. 2 Neutrophilic granulocyte aggregation phenotype of
zebrafish in each experimental group

A-normal control group; B—model control group; C—positive control
group(5 pmol-L™" indomethacin); D-15.6 mg-L~' Zhonghua Dieda pill;
E-31.3 mg-L~! Zhonghua Dieda pill; F-62.5 mg-L~' Zhonghua Dieda pill.
The green dots in the figure were neutrophils, and the denser their
aggregation was, the more serious the inflammatory response was.

R3 PEBITANRDERLEERAIFN(XLs, ~=10)
Tab. 3 Evaluation of Zhonghua Dieda pill on angiogenesis
of zebrafish(x £ s, n=10)

43 WEme L  MEERVEE  RMEE%
IEH X HR AL - 31 070+1 326 _
rRAB T H 500 32 641+1 385 51
1000 37 185+1 606" 197
2 000 46 569+1 1472 499
W HIEE X RA R, DP<0.01, 2P<0.001,

Note: Compared with normal control group, 'P<0.01,2P<0.001.

3.4 AR AU BE D f R e AR R

AR R FT ILAE 125, 250, 500, 1000 Fi
2 000 mg L ¥R EERT, FET- %5900 0%, 0%, 0%,
96.7%7H1 100%, F7E 500 mg-L~" 7 & PLHH . #:1:
i€ MTC 4 500 mg-L~',
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SRR B L8, 1000 mg- L' B R AKCH
ZAEHE FAAER N 39.5%(P<0.05) . PAEBFT I
TEHE 125, 250, 500 pg-mL-' B, {240CH H
HEAERAT R 23.6%, 24.1%F1 42.0%, 1Bk
BRAT U B o fa g (R A E B AR . 45
W% 4,

R4 PEBRITANRDERERGBEEERAFMN (X Ls,
n=10)

Tab. 4 Evaluation of Zhonghua Dieda pill on zebrafish
cartilage damage repairing(x £ s, n=10)

A HlEmg L FNHE AR %;iif
1E R HR AL - 411 238422 045 -
RN R 2H - 302 784+34 0231 -

FF A %o R 2 1000 422 505+37 2872 39.5
(FRBRHH %)

FRAE T I 125 374 362437 563 23.6

250 375 698+33 557 24.1

500 429 855428 2432 42.0

T HIEWXHA L, DP<0.05; SN ARLLILEL, PP<0.05,
Note: Compared with normal control group, VP<0.05; compared with
model control group, 2P<0.05.

3.5 RARERFT ALK B fa E AT A A AL P

SRR IR LU, TR AR ERAT ALAL FLS TNF-a
HIL-1B FEXT IR 5 24 FEAIR(P<0.01 B P<0.05),
UL FR AR T AL 1 T I8 TNF-o AIIL- 18323511
RIEHRAE

BRI B e, TP AR RRIT LR MR N
125, 250 mg-mL-'i} 4 BMP-2 ] BMP-7 % #ik
BHA B ETHEP<0.01 5 P<0.001), FIHEEk
FTALRERA [0 BMP-2 1 BMP-7 F 152 k5 £
WHEBBE . BRE 5~7,

x5 SMRFSIGEER

Tab. S Primer sequence information

B FIHFFI(5°—3)
p-actin Forward TCGAGCAGGAGATGGGAACC
Reverse CTCGTGGATACCGCAAGATTC
TNF-a Forward ATCTTCAAAGTCGGGTGTATG
Reverse TGTGCCCAGTCTGTCTCC
IL-1p Forward GTCACACTGAGAGCCGGAAG
Reverse GCAGGCCAGGTACAGGTTAC
BMP-2 Forward CAGGTTAGCAGACCCAGAGC
Reverse AACTCCTCGTCTGGGATGGA
BMP-7 Forward CCGTTTTCACCACTCAGGGA
Reverse GCTTCGCCCTCTGGAATCTT
-1458 - Chin J Mod Appl Pharm, 2021 June, Vol.38 No.12

F6 FHEBITAXN TNF-a F1 IL-1p RILHZH(X s,
n=8)

Tab. 6 Effect of Zhonghua Dieda pill on TNF-a and IL-1f
expression(x £ s, n=8)

205 R TNF-o IL-1p

TE X IR AL - 0.69+0.14 0.08+0.017

REAIRT R 20 - 1.21£0.26 1.12+0.19Y

BHAHE XS B2 5 pumol-L! 0.81+0.25 0.61£0.098?

(I

AT 15.6 mg-L™! 1.09+0.23 0.64+0.11%
31.3 mg-L! 0.54+0.11% 0.62+0.11%
62.5 mg-L-! 0.5120.102 0.54+0.076%

T HIEWIRAIHE:, DP<0.001; SR EALLES, DP<0.05,
IP<0.01.

Note: Compared with normal control group, "P<0.001; compared with
the model control group, 2P<0.05, »P<0.01.

®T FERBKATHN BMP-2 F1 BMP-7 & kI H(X s,
n=10)

Tab. 7 Effects of Zhonghua Dieda pill on the expression of
BMP-2 and BMP-7(x £ 5, n=10)

gl WP /mg L BMP-2 BMP-7
TF %%t HE2H E 0.82+0.012 0.63+0.027
MR B 20 - 1.00+0.047" 1.00£0.059"
PR X R 24 1000 1.04+0.077 1.20+0.072
(WiRREER)
F ST AL 125 1.39+0.049% 1.59+0.047%
250 1.35+0.031 1.39+0.022%
500 0.88+0.054 0.88=0.060

TE: GIER MR LEE, DP<0.05; HEIEIR R4LILE, 2P<0.01,
$P<0.001,

Note: Compared with normal control group, "P<0.05; compared with
model control group, ¥P<0.01, »P<0.001.
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HAE AT ILRERS /N BRI SOD W&, IR
ik MDA &, JERRIRER MK B, X/ INERE OG5 %8
HA D RBRE

BE Tl 5 N IAFAEAR DR R AR, FEE iR
PRI T AT LARA B I SEUE AN 25291,
BELh 0 (R g ) M AR i Y R i TR
SREFARE ), REERES S E A XGS5SR
Az R E S o B f0 R A IS S T AL B
AR T — RN R ARG G, SRR,
M AL B . PR A R AR,

AR T AL T @A TP B R AE T E T T
V& TNF-o Fll IL-18 131K, TNF-a 255 FH E g4
MFIAZ AN, IL-18 RS TNF-a P E W EIVEA,
A 5 AT 200 R R | R B 0 B e 2k A
V5 R ARAE LV

BMPs 2175 & T 40 431 Bk 40 B 5 A 4K
BB, T A i, BMPs S 5 BT RS
AR A S R B, Hankenson A81PH
W T B ARG i #h BMP-2 F1 BMP-7 {5363k 2017
4F. Wang PR BUECE A Y BMP 553 % n]
DIRG R B ASGE BT @ A . Zhang GBS T
BMP-3 il i TSN L B A . TR T K
BB A3 IR BE SRR B S AR T ISR ARDOFE 2009 4R
RITEE B0 BMP-7 P23k, W5 I
[ RS H kAR 55, X —E R S AN I 4E R —2L,
HAR RS TALTEAR . R B X i 3 3 18 S i 1
FKIAE LV BMP-7, T = W BN T R 4 oy
fb, BMP-7 KL TR BodBECTREITE &
BIT, BMP-2 fERI AR B =g, S5 S R RE,
ARWFFEH BMP-2 2725465 BMP-7 #L, K.
WS LW, mRESE TR, 4T g
Ih iy A ]

AR S50 R FH B £ 45 XA Wi oY ke B e AR
FTALPT 8 S 8 0 25 B, AR I B T R SR 4R
BEE, MR Rk, s 2089y
WAL RARCEE, HEmdg gk e, Ak
IRHZi# 5%,
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