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WE: BA %% ANOA-2 X5 B A E PR 2 20k 3 R A # A7 4, FiE A RS 4 hFOBL. 19 im A A
WRIE 1) ANOA-2 Ah 3 7 o, R I Bk B BR g ( ALP) (W 3535 B /H B AB BRI S, IR e M i S B 5 R S ER R, & 9 v
BT AR R B ANOA-2 Ab 33, I 5 BE I 40 38 4 B 28 058 3 s Bk 1k SD K BUAT SN BR S B0 B F AR (OVX) , 8 57 K BB L #4
L 45T AR 9 ANO4-2 Y& y7 12 J8 0 IEAE Ly BA7 B8 i B 9 5 SD BB VR i Ik 7 S 45 T AF 3 /K B AN TR) 57 B 19
ANOA2 MMM TR, FR  0.3~10 pmol/L ¥KAEAY ANO4-2 W] B F e 3F ARG H 48 HFOBL. 1 /9 ALP [ R ik
Fl4= Ry 15.50 ng/ R 1Y ANO4-2 3597 AT 50 35 3G N 58 B 0 A ME-BF 5638 B (P < 0.001) 51 J8 1 B T AR M &= 1 AN04-2,
OVX K BB 58 L EMEFN AT 2B 0 BMD B S i a3y B2 2 R W% B L (P>0.05) . KRR F IS AN04-2 3 F 100
me/kg, KILWIBAR BB, &i&  ANO4-2 RN AN BN A — @ R YF AR, B e R, BB B M s itk .
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The medicinal property of AN04-2 in the treatment of osteoporosis
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Abstract: Objective To investigate the therapeutic effect and safety of AN04-2 on osteoporosis, and to evaluate its medicinal
property. Methods Human osteoblast hFOBI1. 19 cells were treated with different concentration of ANO04-2 for 7 days. The
expression of ALP was detected. The zebrafish model of osteoporosis was established by inducing with prednisone. Model zebrafish
was injected with different doses of AN0O4-2. The fluorescence intensity of zebrafish vertebrae was analyzed and counted. Female SD
rats were performed bilateral ovariectomy (OVX) to establish osteoporosis model. Different doses of AN04-2 were given on the
second day after operation for 12 weeks. The BMD of L5 of lumbar vertebrae and the right femur were measured after treatment.
The rats received saline and different doses of ANO4-2 intravenously. The acute toxic reaction of the animals was observed. Results
The ALP expression of human osteoblasts HFOB1. 1 at the concentration of 0. 3—10 pmol/L of AN0O4-2 was significantly promote.
The fluorescence intensity of zebrafish spine increased significantly when treated with 15ng or 50ng/fish of AN04-2 (P<0.001).
BMD of the L5 lumbar vertebra and the right femur in the ANO4-2 treatment group increased, but the difference was not statistically
significant (P > 0.05). AN04-2 was well tolerated following single intravenous dose up to 100 mg/kg in rats. Conclusion ANO04-
2 has a certain effect on osteoporosis in vitro and in vivo. The safety of ANO4-2 is well. AN04-2 has a good medicinal property.

Key words: ANO04-2; medicinal property; osteoporosis; safety evaluation

& R 5 MM AE ( osteoporosis, OP ) & —Fp L) & & U5
D FE A A B IR D AR, B R T R, M
RS F BT AR PR T Z L,
F R BRI R CENBHFERRZ — 5
F<HH,2016 4E [ 60 % DL b 4F B B FA AT

HATH . 2017 4) M F7F £ X AN SEA Z 5 H
# W ENEE . K, Email;y.song@ healthinlink.com,

BB RN 36 %, HP BN 23 %, LtEN 49 %, B
TR A AR 8 A R [ T O ) B R Ak T R
B IR B A R T AR R R, ) 5] AN T O B i
BHRE W R AT OB G ER K, R
AEMREERE, HaHSWRTEL K
gt

BRBAETAYABRLZ BLEREZENEW
T 4 ) e S 2R A R DU R AR



410 A B A A

2021 4 3 A% 27 %% 3 4] Chin J Osteoporos, March 2021, Vol 27, No.3

RANKL #0141 30 ¢ W45 28 7 4% ) | T B 0 R 412 o 90
MRS IR 225 el b L K 25 i Rl 2 A
JeH o WEPRRITRUER K E , JR FRTEUCEEARE IR,
JIE B 1 R TR K T, i R 3 BB B 3 B VA
A28, T B A 3R 97 7 3 A RE I A I PR R o

ANO4-2 R ¥ BV BB R BANGIT 259, B %
RIGIT 2 Bk LHO21 5 A1l 2 1 (HSA) Wy fl & &
F1, B AR 2 TR AR 0 R ke R A R L A T
B T B RS BG YT . APPSR B RSN
ANO4-2 A7 B R WA (9 B2 0, D i A I PR RTBT 52
PEULBYE 3 HF .

1 #EIAE

L1 S283hY)

BPAE A AB RSt AERR N Z RS 3 d(3
dpf) , ZFCHTITATIN A HE A M) 2 R HEAT ANO4-2 JR97
BEIh 5 B s A WE 505 12 JA % SD R B, M1, T
B WS LRSI mEARA A, B EY
B H AR () AR FIEAT ANO4-2 3597 K RE
B S BT 5T, 8 JA i SD KRB MEMEA F, K E
180~220 g, g H i K2k g sh v o, 48 M
5K B AT BR 4 A E AT ANO4-2 MR 45 25 bk
WFoT o
1.2 KRS58

B4 A BMP-2 HEH M H R&D A H], 55 A
355-BM/CF ; i V@ B2 i ( ALP ) i 50 &, W B 3
“RAEWY, 05 R PO321 ke, T H BiERTRLT
AR B A BR A &L AL 5 8 A1508012; 45 ¥ 4%
% (Calcein) , W H £ [H sigma 2 A, #it 5 & C0875-
SG MK B RERR K &Y (R B R —
1), H 5 MFCD00152567 , B 75 3 4k % Tl # =X
oAk A R, R oL M BR B W (PTH), #it 5
C879391D, £ 7= |~ &K K ¥ ® Lilly, ¥4 H 2.4
ml/57
1.3 ANO4-2 {RAMXF A E 40 A ALP 323K 1Y 52

J7152 7% SCBR [ 10-11 ] 354 B e A < AR 48 il
hFOBL. 19 B # J5, I A MEM #5 %3 F 5 %CO, .
37 C MIANBE FRFEMECERD . BOH B4 &
#9649 hFOB1. 19 40, 114, A 4 4 fa e B R 1x10°
A/mL, B 52 T 96 £LAR , F5fL 100 L, il AW
0.1.0.3.1.3.10 wmol/L iy ANO4-2 347 &b B, LA ]
{RFLAG PBS A B %t 8,40 ng/mL BB ES &4
FEH 2(BMP-2) fE R BT B, A0 BE 7 d J5, DABE P
BEmR B (ALP ) Aar i i 770 & Ao I 45 2H B9 ALP 19 3R35 .,

1.4 ANOA-2 5 B T 48 8 Jo7 i A A B (36 7 /R

TSP K[ 12-14 304 Pk 28 BEPL I 2
WiE3dEFHEARAB RS 6A Tk, &
4H 30 2, ik e A 175 T B 1t T B B I A AE A
AL, oy B0 S 45 T A [R5 & A9 ANO04-2(5.,15 .50 ng/
B, FESHAR S 10 nL, [F) i 358 I X5 IR (P
RERENF ZHBED M) BRI B X B
20, TE N BRZH 5 AR R R R 2E B 1 G R AR R i AR
K, PHPEXT B KR 25 T 150 wg/ml 094K 2 B iR
TH,28 CHREFAEMF O h )5, H 0.2 B EER
PEAT G 40, e (0 J5 BEATIA BEOT R SR HUHR L 0 PP S 3T
oA B A UOLIR B, DUA 8812 B SOPR 13
XK SR AN S T BE S B B BB IE IR YT R .
1.5 ANO4-2 5% K BB BT B AR B B VR 7 AR

JrikB 2 SCER T I BT EOAE L 12 A I O b
SD KERFEHLIF K 6 21,4 10 R, Fh¥Ll1.5 %~
3.0 %5 WBLRREE IS , BUAR T B BCRK, 76 T IR AR R A
PATYI O Bl sr s PHARBE EHPL  AEEA
LRI TT A, Bl I8 5 ) — 00 B R, Vi B B S AR e
e B - B LA | AR R BRI R B, Se )
BRBP BL, 2 B 8% G ak o , Al AE A9 7 AT BR 75 — M)
YA, WA IO, Jo I, % 2k G0,
KPR o R F AR LA DIER OF 5L, DLBR 58 B
BEIEAC, HALHRAEARR] , BT AR5 iE4E 3 d
BY-ERNERANELE,BH R, TA3Y
FARERGHT—EBITUER . REIKEW Y
VR E S L A E, S S A B TE RR R
KB W MBI AR TR 3h Y .

FARESE 2 KIFHHZIRIT, ANOA-2 R F 5
FIEH A4 F 0.06.,0.6.6 m/kg By ANO4-2, {5 F
R GHTIXT A 245 T A B K, GLEBN 1
mL/kg, 252577 o4 R 1 R B2 T 5 VX R4
25 % 7T AR R S A R S v (PTH, Tily ) , 57 & 24 10
pe/ kg, AT RN H 1T RECT EST,

i IBRON SR RISl = I L S e
FO I B C SR AR, JRYT 12 FJE AR SESh W, IR
fEiHE LS KA B, R DXA & %25 FZ AL (Hologic
Discovery Wi, USA ; Hologic APEX 3. 1.2 #&K{f) &l
PA J - AR5 % % (BMD)

1.6 Tty 2t

180~220 g 1) SD KB 30 H ¥R A& EFEHL 53 3
W, R 10 2, MEHE &, o i Ol T IR A
ANO4-2 fR BRI B4, ANO4-2 K v 57 B 40 3 4
T 50,100 mg/kg 1Y ANO4-2, 25 25 77 =X 0 # ik 8 1k



FEE RG2S 2021 4E 3 HEE 27 %5 3 8] Chin ] Osteoporos, March 2021, Vol 27, No.3 411

TEST, 25 R BUR 5 mL/ ke, 38 IR0 B 21 45 7 A ] 14
FRE R IR K . 45 24 )5 15 2 WL 3 W B8 B2 B 5 0
BNIEEE 1.3.5.7.14 RO HIRE LIk, LM% 14
d, 30— fBORE RARE S,

G5 2 5 St RV ULEE 3l Y By S N 1F DL, OF R 2R LER
12 h, MENECARESN YR E R SN A7 8 2
WYy HEM Y SR AL IC R BT B SR B B R AR
AR B A B B R S A I ) R AR R R R I ) 4

WIS 14 KBRS Y IT 2R FE , #EAT R AA
KA, A IR & 2 A 2R 2810, IR e
P wHSGE .
1.7 GEibaabm

Fl | GraphPad Prism ( GraphPad Software,
Inc.) BEATEAE T o R FI LA R O 22 0 i 0 A
IR A 22 FROR, MR A Dunnett” s 45 %6
HiE— Lo, 4 P<0.05 B 42 F B AL

2 HR

2.1 ANO4-2 ARARF AR B 40 e Y 1

SR Al Rl (A K) MHE,0.3~10
pmol/Lif B () ANO4-2 7] & & {2 #F A o B 40 i
HFOBI. 1 fj ALP (3£ ik (P<0.01), H B3 L&
(R 1) R AN04-2 B RS MTER .
2.2 ANO4-2 X B h A B BT B AR B B VA 9T 4R A

MBS UKD AERERER, 5
E 8 Xof HEAH B, 5 250 S M 2 BT I 5 A i 9 O R B
W NRE(P<0.001) , RIIBIAVHE R 2, SR
X BE L AH EE , BE P X BE 4 B 55 A A HE OO R R
ETH 8 (P<0.001) , IR R G, W HF M
255t B A BT VR .

SRR A, R =N 15,50 ng/ B 1Y
ANO4-2 3R, BE I f M DGR B TS (P <
0.001) , B % & 43 7] LA BY X} FE 20 3 i 74. 58 % Al

ALPZEIE B (mmol/L)
~
1
{

3&@‘&’ o ? N ™ N 4\&®
2/ 4
& ANO4-2(umol/L) <

Bl 1 ANO4-2 3 A B H 4 ALP RIKHY 52
Fig.1  Effect of AN0O4-2 on ALP expression in

human osteoblasts
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Table 1 Therapeutic effect of AN0O4-2 on zebrafish osteoporosis

model(n=10,%+s)

28 9 n WOt E FEELIN D)
RFARHE 10 691626+21067 *** NA
15 R ot B 4 10 401560+32266 NA
ANO4-2 7 S 4 10 403012+42733 0.36
ANO4-2 A 2 41 10 701056+17254 *** 74.58
ANO4-2 Bl A 10 65407834121 ** 62. 88
FH 4 %o B 41 10 667542+36580 " 66. 24

U SRR M AR, « P<0.05, ™ P<0.01, ™ P<0.001,

2.3 ANO4-2 Xt K BB B s SR 096 7 AE H
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Fig.2 Therapeutic effect of AN0O4-2 on zebrafish osteoporosis model
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Table 2 Therapeutic effect of ANO4-2 on rat osteoporosis

model(n=10,%+s)

A5 n Ls 1l &
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ANO4-2 fIGH & 40 10
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Table 3 Weight change and death in each treatment group(n=10,x%s)
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