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Abstract: Objective To evaluate the metabolism, anti-osteoporosis efficacy and toxicity of Epimedium sagittatum based on
zebrafish M-Act/Tox integration method. Methods The safety of E. sagittatum (crude drug 200, 500, 1 000, 1 500, and 2 000 ng/mL)
was evaluated with 1—6 dpf zebrafish, the morphology of fish organs was observed and the number of deaths was counted and the half
death concentration of zebrafish (LCso) was calculated; The 5 dpf zebrafish were exposed to E. sagittatum (crude drug 250 pg/mL ) for
24 h, six representative flavonoids, including epimedin A, epimedin B, epimedin C, icariin, sagittatoside C, and baohuoside I, were
analyzed; The zebrafish osteoporosis model was induced with 25 pmol/L prednisolone, microscopic detection and digital imaging of
zebrafish larvae of each group cultured to 8 dpf were performed using alizarin red, and the bone staining area was quantitatively

analyzed by image software to evaluate the anti-osteoporosis activity of E. sagittatum. Results E. sagittatum caused zebrafish
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poisoning at crude drug 500 pg/mL and above concentration (organs deformation or death), and toxicity was related to drug

concentration and exposing time; After the action of zebrafish, epimedin A, epimedin B, epimedin C, and icariin were almost

completely transformed, and sagittatoside C and baohuoside I were the main metabolites; E. sagittatum had significant

anti-prednisolone-induced bone loss in zebrafish at a certain concentration (crude drug 6.25, 12.5, and 25 pg/mL). Conclusion The

metabolism, anti-osteoporosis efficacy and toxicity of E. sagittatum are evaluated using zebrafish. The zebrafish M-Act/Tox

integration method integrates the advantages of zebrafish metabolism, osteoporosis model and toxicity evaluation method, and

realizes the effect/toxicity evaluation based on in vivo process, providing new ideas and method for screening anti-osteoporosis

Chinese medicine.
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Fig. 4 HPLC chromatogram of six flavonoids mixed standard

(A) and E. sagittatum before (B) and after (C) exposing to
zebrafish for 24 h
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Fig. 5 Content of six flavonoids in E. sagittatum before and after exposing to zebrafish for 24 h
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Fig. 6 Ventral view of alizarin red whole-mount preparations of zebrafish cranium (8 dpf, x 100)



¢ £% Chinese Traditional and Herbal Drugs

505 FTH 201944 H * 1619 »

7.0
6.0
5.0
4.0+
3.0
2.0
1.0

WAL (X 10%)

o

%% i

0 - i
X B KEE 6.2
15— 4

5 1250 25 100 200
iR (pgml )

4.5+
4.0+
3.5
3.0
2.5+
2.0+
1.5+
1.0
0.5+

SR /(X 10%)

WPHE MR KB 625 1250 25 100 200
i 4N FiHE S (ug'mL )

SRR "P<0.05 "P<0.001; SHEMAHE. P<0.05 #P<0.01 #*##P<0.001
"P<0.05 *P<0.001 vs control group; P <0.05 *#P<0.01 *#P<0.001 vs model group

7 WNo&EYgE @dph) kEBEFHZALEMIRMBRNAEE (X £5,n=5~7)

Fig. 7 Stained area and cumulative optical density of alizarin red in zebrafish cranium (8 dpf, X *s,n=5—7)

3 dpf i Wk 4l fo, % 5 dpf Z R E# AR EH
SE4, HAA B8 5 AR G R R0 W 18 R, T 8~
9 dpf B SkHERKE T WTH, KRLIERFE
1~8 dpf P& 5 1 AT 7E i AR 1 14T M-Act/Tox Bk &
P

T AERTR A IR M E XS 2 B AN, Hot
BB B 1 o) B A 1 2 A P AR B O
I,

PEE BV RO, BT EELE 500
pg/mL f DA b it Sy B 50 O b B (RS AR
BUAETD), BEPESA A EIRE IR A OC. ke
FAJ S T BB T TR AA S B VP A R I, R
W FIHEETE (6.25. 12.50. 25.00 ng/mL) H A
B IPLIR B A R S BT L i B R, RS
ERERE (100, 200 ug/mL) B HUE R sFATE H
W52 B, XA B R R E R S
%o PRSI, SR EE R R
HIEWAN S EAL EB. EC AR L4 D a1k
24 h J&, AR A B R 2 A AT SC
A1 AN RZERERLR) BL 1 SC F1 BI AHX FR o, 44
AR AT B T A B AU G R &, 7R AT
W R ILZBEE EAL EB AR 78 10 BE ) £ 1)
BN, DIEEETTARE, KONHES TS A)S
NAFACH BL, HARWIPELD = E 80 1 EC 45
TG, ShRHENNEER C FEIERINe,
ARBIE G TR 7 B 81 1K) RS/ B PR VA 2 T AR
FHAHITEARIS R

BETfa M-Act/Tox BEA VAR T &
P MR TG e = TR A e RPN R AR

M, HAFESHEADN. 5FaEN m8CR. KK
AL TR TR S, R B 2
] M-Act/Tox $efit 8577k

SE 3k

(11 Effa, M, FBeg, % & TRASEY T
A FE RS B2 (). B EZRE, 2014,
39(1): 5-9.

(2] JEBEE, EBE, BHEE, & B TR AR E
KW RNFEF TG S 27 FlfFE 7 oAb
[J]. FR¥EZY, 2018, 49(7): 1624-1633.

[B] HExgMAMEEEER. BHEa T asiEn
WE (1] P EFXEERN, 2009(8): 21.

[4] CFDA. EA5 Al RE 15 1R 77 51 L A 5 KUK 7]
LiEBEZG, 2017, 38(1): 80.

[51 £ K & W BB, S ERTHRS M M-Act/Tox
— AL VAN B BUE BB AL 24 e RO v M 5 7k
(1. EFZEIE, 2017, 42(21): 4246-4250.

[6] Li N, Felber K, Elks P, et al. Tracking gene expression
during zebrafish osteoblast differentiation [J]. Dev Dyn,
2009, 238(2): 459-466.

(71 % W, E R, BB A BRTRSmaR/ AR
HERRVE Ay A ORI R A E A [J]. %%
2, 2018, 53(1): 74-83.

[8] Fleming A, Sato M, Goldsmith P. High-throughput in vivo
screening for bone anabolic compounds with zebrafish
[J]. J Biomol Screen, 2005, 10(8): 823-831.

[91 MoKy, &= W, HaEEG, 5. EEEMEE AN
UMR-106 40 J & stk BES ff FHEwETE (0], o
LY, 2016, 47(19): 3441-3446.

[10] Bai H, Kong W W, Shao C L, et al. Zebrafish embryo



* 1620 -

¢ £% Chinese Traditional and Herbal Drugs

F50% F£7H 20194 H

(1]

[12]

[13]

toxicity microscale model for ichthyotoxicity evaluation

of marine natural products [J]. Mar Biotechnol, 2016,
4(18): 264-270.

Fr B, £ K, sFE, % TS AaBRRTLE
KA AB AR AwE [J]. AR AR —EE
ZPIARAE, 2017, 19(1): 133-141.

X, KVEEL, F A, S5 CE A BE S ARGk
BasEET R ). AYIEEER, 2018, 41(10):
1804-1809.

weOE, OB, T, SE SRR ROy

(14]

[15]

[16]

F ARSNGB EVERETE (7], BUREW SRR, 2013,
28(3): 269-273.

M, ZIL, ek, & BFEENERS S
EA LR [J]. WRFESHEEZ, 2016, 12(7): 63-65.
R, Bt & 5, L BEEESHIRE R
i 248 J o3 B 8 K i B AavE A gL (3] hE
FRZiZ4 ik, 2018, 43(15): 3140-3144.

BRZE, Wi, & K, % HPLC KRN & EE
WU S A EERRSY [ 2% SEBIRE, 2009,
27(4): 284-285.



