%5 & G ML - http: //gxkx. ijournal. cn/gxkx/ch

ETHODaHEENEFPAERLEEITEN

‘;%}“;':'_752)1,2,3 ’ﬁﬂ;;/f%l,z,s»x- * ’igi_/‘ﬁ;é\l,z,is ’#iiE;F/;l,Z,:% ’4%,]\;%_1,2,3 ’Xlg %‘zmgl,z,i%
AT BPEHXRF, ) BPAHAAXMAELERE,.; BHT 530001:2. T BREDEFHARRSFARHRAFT P, H
T 530200;3. -G & P HFHRKESERE,) BdHT 5302000

WE. RHAEAY SRR p 25 BB KIRY (Ipomoea pes-caprae (Linn.) Sweet water ex-
tract, IWE) M EEHEY) (1 pomoea pes-caprae (Linn. ) Sweet alcohol extract, IAE) % £V, RAZMIE 3 dpf
(Day post fertilization) AB & B & fa g 17 2 E B 3740 . B 32 K5 )5 10 hpf (Hours post fertilization) it & £
T WG % B 1 SO I BRI oK 5205 05 3 dpf 89 g215Tg/ -+ (AB) T ME2€ 't 8 11 8 3% X BE 2 a0 FH T 1T 0 75
PEVFAY . SRR, 2vk 55 Pk S50 R K 3 W B R BOE R B (LCy ) R 2. 84 mg/mL, 10 X0 BUE W B (LC, ) A
1. 46 mg/mL;JERERELEY) LC,, M 1. 32 mg/mL,LC,, 5 0.76 mg/mL., WA T B8P 58 R K52 i K
B E (MNLO A K LC, ATHi 24 h RSB ALERA T2 02 HAFRE. KOG EFT R
72 hpf B0 IE AR R R IR SRR RESR YY) LC,, 45 28 X B L 0 IO A K i I8 W2 T 45 21 R
UG & B L LG . O R 35 PR 5236 v 25 11 0] B2 B 5 o R i O k3 R 0 Sl A ) 5 SR R K B ) S R
Yy#E 24 hpf.48 hpf.72 hpf BFA] A 1/3MNLC 41 . MNLC 4 & LC,, 414 515 25 (1 % B84 o, 34 fi B 2 s 18
BE D 0 JJR I (0 30 L SR B ARORE I (P <<0. 01) 5 SR K 48 1 M B2 429 1/3MNLC 41\ MNLC 4 & LC,, #H5r
523 6 B g, 3 e I B N BE L fa IR G B9 SV-BA TR (P <<0. 01) . T HE 35k 5256 vp e K $2 9 h 4%
YR G s O B Pl A, NE 2 Ol T AR 8 A U /D ke A, 2 TR) B A TG 25 S v JE R AR ) b 1/3MINLC 4 |
MNLC 41} LC,, 41575 FXF AL F B, I J0E 2 S T RS A 3 i 34 AR 21 ) L T 25 S ik, &S 4R 2 AL B 5 £
M RAR AL B (ALT) . REER G Z M (AST K SS A A B T E 225, ALEhEREK
YRy LC, RS TERY . mflE LC, A¥xs S afiiakd A —a fstEEN . R KEY) &)
B 20 245 50) 1 14 L W 0 0 B L R IR IS 000 3L 7 A — O IEREEAE T . R R K S ) S ) R SR B
8 JHF I B

XEIRERE KO SMEN WREEE O OMEN iR

hE4ZES:R285.1 X ERFRIRAD : A XEHS.1005-9164(2019)05-0560-09

0 2 1EEL (Convolvulaceae) 7 J& F A Y, 14 K 5 8%
[ S AR N S T B2 S 2 i A
JE#E 1pomoea pes-caprae (Linn.) Sweet JJE LSRR TR R e L PR OE L

il

*7 0 AHEC I E (17-259-20, & AF AB17195019, 4 £ 4 15104001-11 An A AD17195025) % B .

[ # ]

FHHANI2 .G AEAEE RN FF GG RF AR P LG EAERAT R

[« @BEEH]

=M (1980—) . 5 L8l ML A 5T, =B N F P G808 5 2k 3 %5 L E-mail: ewhao@163. com,

L5 8 A1

DOI:10. 13656/j. cnki. gxkx. 20191024. 009

BFHES AR ETHDERANEEFEHERL2EIFNII] S A #,2019,26(5):560-568.

PAN X L,HAO E W,XIE J L.et al. Safety evaluation of marine Chinese medicine Ipomoea pes-caprae (Linn.) Sweet based on zebrafish model
[J]. Guangxi Sciences,2019,26(5) :560-568.



T"ARE,2019 £,26 %5, % 5 # Guangxi Sciences,2019,Vol.26 No.5

JEVE KW 2 B AL KU T s 3RCRE T i Ay
DA, BRI I TI6 97 LSS 450 L KGR OG5 9 | it o
LI FRHE R A V5 2 b e 7 U i Y RS ()
PR 25 FUR 15 2] FH 24, (A 3 T AR R ) (4R
AR VG2 AP 44 5% ) 55 22 38 A rh A )
ZHCE Y . BRI fn R — R PG ROk a2 B
AEBUN KA 5 TR IR MK 5 T4 25 5 5
W5 45 5 S RT3, ) e B0 0 45 ol 25 B 0 20 27 fi
H 2 A B R g K P B I SE S 0L T L 3
Y, 5 N R WAL BE &3k 87 06, B &8 R B M
Y Bl TR B AR s G AR A ST AR A
Y RERAB AN SEEXESHESI T,
AT, E N ANE 2T 2 8 5 5 fa 0 T 218 1 w5 1
S B T O e L L AE 24 4 N 22 A T
W7 B WESE D WA SCHGE . AS BIF 5T R 1 B ) AR
BT JE B K 3 W (Ipomoea pes - caprae (Linn.)
Sweet water extract, IWE) X B Y (I pomoea pes-
caprae (Linn.) Sweet alcohol extract, IAE) #4172
PEREPE VRGP O JUE 3 P DL ST T 3 R D S
LA K fhor R AR S AR A

1 M ST

1.1 ##
1.1.1 %=%aH4

AB REFAERIBE 10, gz15Tg/+ (AB) JFIE2¢ 6
T PG S DA B T 5 p ) B 2 R - BE T £
T2 R L A AR AL
1.1.2 #&

JERER AT VA B &V R 2R R
P2 Y8 R TEACRL T B B ALY R [ pomoea pes-ca-
prae (Linn.) Sweet, il U it J5 & T o #00H i 5k
T 4 v, 55°C 1H IR T MR R e v B4R L R AF
#H.

1.1.3  ALE ARKA

BE 0 F2 55 2R G0 (LI S A St 1 i A PR A
Al RIS . Z-A-D5) L J2 B SR AR (Rl RS2 E A BR
NAEIBEIFIRET RS BXG-250) 5 98 )6 AR B i
(P [ PR R AR A PR 7], 45 . M165 FO) s (A1 8 7
BE(HA OLYMPUS #5485 . SZX2-ILLT) 5
WRBRA LGB (ALT) KA &R 2 (AST)
G370 5 0 P e A R A IR A ED

BELE ETHIGEINBFPFAERZ TN

1.2 Ak
1.2.1 BREKR B BRI H &

PR IS B I HLBY 100 g, fin 10 A% & 7K, & R I
1 h i el S e 3 U, &k 1.5 hoad ik, 5 9F 3 Ik
DBV o FH R YT % 25 R A0S R vk 4 2 — o R ) L B
BEZEKNA, KIEHE T3 35. 34 g FRICUEBE MR
K 100 g, i 15 f5 R 95 % (V = V) L. 38 K $2 L
120 v/ min, i EE 35°C I 3 K, IR 4T
UE A1 3 BV, FH K BY e 5 2% T ASCU80 R Wk 4 Il i
B TSR AR RYRTE 9.78 g.

1.2.2 L& 2B ERHR

filt R ME M AB 2R B A= B BE I 0 £ 7F 28°C Ok
M 14 h/2RHE 10 h 2508 T 40 FF 0 3% , o i) I DLASUR AR
PEORM R =E AR MR, FH O B, B0 At 5 M ol 28 B I 1, 4 M
BME1: 181 2 BRASCEE MK H 9:00~10:00 B
ARAFZAEGN . XF 52K O HEAT W VB T 28°C S IR 8%
FRAEN L UREEE 22K )5 2 3 dpf (Days post-ferti-
lization) K/Ng& F .

R I 7 40 790 5 5 25 R, PR T UK R ) 40 2 B T A0 %))
72 h Ja &I T- /DRl 4.5 mg/mL, oAt
TR B R 1.0 mg/mL, 72 Fl R JE Tk 2K
YRS 5 IR K H % 1. 0 mg/mL, 1.5 mg/
mlL,2.0 mg/mL,2.5 mg/mL,3. 0 mg/mL,3.5 mg/
mL,4.0 mg/mL,4.5 mg/mL BERAIE NSLEAH ., LA
Btk o as (st B4l A 6 FLAR Y L BEFL AR 4
mlL; ERE R 45 TR Dt g fa 72 h 5 23R IE T/
/NI 2.0 mg/mL, AL T M e Kl 0.5
mg/mL., 7 I PR IR e i £ ) FH B ) £ 15 50K
el % 0. 5 mg/mL,0. 8 mg/mL,1.0 mg/mL,1. 2
mg/mL,1.4 mg/mL,1.6 mg/mL,1.8 mg/mL,2.0
mg/mL % WA S S5 AL, DARE 37K O 25 xR
20,0.5% (V : V)DMSO h 76 B4l i A 6 fLA
WL EFLAIRTR 4 mLK 3 dpf BE S A% 1L,
AL 20 K45 24 h R FL AP 1/2 25T, O S BRBE
T-BES 7 6 dpf B W40 % & FLBE & fa FE T~ 4K,
SRR 3WKLHETELZ) 72 h J5 a4 Origin 8. 0
B0 A 2 W e P - 000 il 2R 0 T A K AR Bk B
(MNLC) . U BUFE W BE (LCyo ). 10 % B FE Wk
(LCy)

1.2.3 stL &Rl RF HRIR

W TR B K 1 W B T A W) T RE IR OK OB L 1/

10MNLC 41,1/3MNLC 41 .MNLC 4 ,LC,, 4 &=



%5 & G ML - http: //gxkx. ijournal. cn/gxkx/ch

0 B SR T I S L 0. 5 % DMSO g 75 71 % BE
R & B £ 10 hpf (Hours post fertiliza-
tion) i 7E 8 fof % T Pk o 1 5 4 24 1) a0, o 2 G
YRR T2 e 15 A /FLEF 6 LA, BALA
4 mL, & TR FRA PR, 439 7E 24 hpf .48 hpf,
72 hpf TRMBE T WERKRAEAFRELEETENBENEE
T 0L RIE AR AL, SC 8 i B R A 24 h B4 1 IR AZ K
YW G 2GR TR St IR G & B R Y
24 hpf B A 3218 2h KB AL R A5 48 b, FF 40 IRGE 5%
ERG & B L R B A AR
1.2.4 mL & SEFEAR

4 48 hpf BY5E L 4 IR I BEHL 43 20 A 24 fLAR
L EAL 10 MG A TR 12,3 . S A
BIRMLG 25 )5 TN 28 C I FRAR NI & L F5 BE 1 fa ik
G425 72 h 5 KBS M RIRE A 0. 05% (V= VO
G AT IR ARG K 120 (W 2 V) I BLEF 2 R
T 2 R v e, WA IR BCRE A BRI L LE IR iR R
BRYE TR . PR AR L ] S £ iR iR
76 1 min 890 Bk 8L, G2 3t 5 5 8 7E 24 hpf, 48
hpf.72 hpf (.0 2 AR A B, [ B 00 58 B 5 £ IR i 119
A B O IETE 25 0740 B, FH AR S8 A9 43 A 0 it T2 2L
8 # Ik 5 (Sinus venosus, SV) -3l Jk ¥k (Bulbus ar-
teriosus, BA) [ 5 (SV-BA [1] 5 ) Y 52 B K B L # Ik
% I IR A L B B0 A7 o 1 30 bk Bk s 1 9 Pl o0 0
A
1.2.5 s & ifpmAEBEFR

K H] gz15Tg/+ (AB) JIFIESEOG 8 1 3% He I 3
IR S Y, B D R iR & B & 3 dpf BF, Pkik
EBIEHMBES g, A 6 fLah, &4l 10 B,
4oy AU E 1. 2.3 35, BRI 28°C K IR AR
WIFE GELLAZG 48 ho BRI . 4A2h 48 h 5. %%
BEIh o B4 42 KR 0. 05 % 1 10 27 5 R, SR )5
1Y (W = V) BB 2F 2 R e T 3038 v b, 0 1w 4K oz
R, 2O W AUBE T 40 B S BE 5 £ 1 R 8O i
F G A 38R 1 Tmage-] & FNETE AL, 4525 45

FOe R B f0 4t L BUA) 3, I E L8 ALT,

AST 7K,
1.2.6 it o

BOPE R A SPSS 21. 0 Ge it 444k BRA B, BRI &
FEAAWHBESR,P<<0.05 B EH R EMER,
P<0.01 REAWMBENEER.

2 HRE5SMH
2.1 2EFHITM

JEREKHEY LCy M 2. 84 mg/mL,LC,, 2 1. 46
mg/mL; JEREEHEY LC,, ~ 1.32 mg/mL,LC,, H
0.76 mg/mL, M 415 =% (%) A Origin 8. 0
A2 25k B -SoaE e an 18] 1,

— 1 (IWE
£ 1007 MNLC=1.11 mg/mL g
o 807 LC,=1.46 mg/mL R
;2 601 LC,=2.84 mg/mL "
S 407 o
j)
Q 207 —"
O- L] L]
T T T T
0 1 2 3 4 5
S 100] (DIAE ~
< ' MNLC=0.62 mg/mL .
% 80 LC,,=0.76 mg/mL .
£ 607 LC,=1.32mg/mL .
§ 404 .
o 204 L]
0 . ° °
T T T T T
0.0 0.5 1.0 1.5 2.0

Concentration (mg/mL)

B 1 SRR B D 72 h (W25 9k B -B0E i 2k
Fig. 1
ted witi I pomoea pes-caprae (Linn. ) Sweet extract for 72 h
2.2 BERREMITEM
JERER Y MNLC 4 K LC,, 41T 7 24 h X} 5E
St RfE AR W A Fizsh AR, HoAl 2% 20 6] ey
T EME R SR E R 72 hpl, JE#EKEY
MNLC # Fe LC,, 5% 110 B4 H A, th 30
R TR RERE AR ) LC,, 41528 [0 R4 iR
IO ALK i, W EE T & R WL IR B e AR
(£ 1,E 2),

Drug concentration-lethal curve of zebrafish trea-

R1 EBEKEVERERERYEKD A 24 hpf BEEZhR K 72 hpf BARZE (x+s,n=30)
Table 1 Influenceof IWE and IAE on the number of 24 hpf autonomous movements of zebrafish embryos and 72 hpf hatching (x =+
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1/1OMNLC 41 0.111 30 4114231 100

1/10MNLC group
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D. 0.5%DMSO 41 ;F. 1/10MNLC 44 ; H. 1/3MNLC 4 ;J. MNLC 41 ;K. LC,, 4
IWE:A. blank control group;C. 1/I0MNLC group; E. 1/3 MNLC group; G. MNLC group; 1. LC,, group. IAE:B. blank con-
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B2 JEEEAET 10 hpf BES @ IRAR 72 h XFRRAG & & (9509

Fig. 2 Influence of Ipomoea pes-caprae (Linn.) Sweet on 10 hpf zebrafish embryo 72 h on embryo development
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LC, 4 _ . - . -
L group 1. 460 96, 0045. 65 91. 3346, 40 110. 677, 45 198. 457, 21
N
gy 2 W R4
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D. 0.5%DMSO 41;F. 1/10MNLC 41 ; H. 1/3MNLC 4 ;J. MNLC 41 ;K. LC,, &

IWE: A. blank control group;C. 1/1I0MNLC group; E. 1/3 MNLC group; G. MNLC group; 1. LC,, group;IAE:B. blank con-
trol group;D. 0. 5% DMSO group;F. 1/10MNLC group; H. 1/3 MNLC group;J. MNLC group; K. LC,, group

Bl 3 JEEFER T 24 hpl BEE 72 h 4 RGO JE 14 3 R
Fig. 3 Influenceof Ipomoea pes-caprae (Linn.) Sweet on 24 hpf zebrafish 72 h on heart development

x3 ERARYRERYNHEDE ALT AST RFERALERAZM(xL£s,n=10)
Table 3 Influence of IWE and IAE on ALT,AST and liver fluorescence area of zebrafish(x +s,n=10)

413 Zikdl 25k B2 ALT AST JEE U 56 58 T L

Group Test group Piéig( (r;fl)g/czllt‘r)af (U/mg) (U/mg) Liver fluorescence area (pmz)

JE IR $E ) EgspoyiEil

IWE Blank control group - 200 5.4740.94 5.64£0. 35 51 785.42-£6 293. 52
1/10MNLC ¢4
1/10MNLC group 0= 111 4.34£1.09 5.212£0. 76 46 885.50£3 601. 15
[
1/ SMNLC 41 0.333 4.820. 67 4.96+0. 61 44 179. 751 663. 55

1/3MNLC group
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Influence of Ipomoea pes-caprae (Linn.) Sweet on the liver of zebrafish
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Safety Evaluation of Marine Chinese Medicine Ipomoea pes-ca-
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Abstract;: The model organism zebra fish model was used to evaluate the safety of the marine Chinese medi-
cine of Ipomoea pes-caprae (Linn.) Sweet water extract (IWE) and Ipomoea pes-caprae (Linn.) Sweet al-
cohol extract (IAE). Three dpf (Day post fertilization) AB zebra fish was used for acute toxicity evaluation,
and 10 hpf (Hours post fertilization) zebra fish was used for embryonic developmental toxicity and cardio-
toxicity evaluation. After fertilization at 3 dpf,gz15Tg/+ (AB) liver fluorescent protein transgenic zebra fish
was used for liver toxicity evaluation. The results showed that in the acute toxicity experiment, the LC;, of
the IWE was 2. 84 mg/mL,the LC,, was 1. 46 mg/mL,the LC,, of the IAE was 1. 32 mg/mL,and the LC,,
was 0. 76 mg/mL. In the embryonic developmental toxicity test,the IWE MNLC group and the L.C,, group
were treated for 24 h. There was no active movement of the tail in the zebra fish embryo and the development
was slow. The zebra fish developed to 72 hpf and the heart and soft yellow cysts appeared. Compared with the
blank control group,LC,, group of the IAE showed pericardial edema and blood stasis. No abnormalities in
embryonic development were observed in each group. In the cardio-toxicity experiment,the zebra fish embry-
os had strong heartbeat rhythm rules and strong beats in the blank control group. The IWE and IAE at 24
hpf.48 hpf.72 hpf,1/3 MNLC group, MNLC group and LC,, group were compared with the blank control
group,respectively, the heart rate of zebra fish embryos was significantly slowed down in a dose-dependent
manner (P<C0.01). The IWE and TAE 1/3 MNLC group, MNLC group and LLC,, group were compared with
the blank control group, both can significantly increased the SV-BA spacing of zebra fish embryos (P <<
0.01). In the liver toxicity test,each administration group was compared with the blank control group, liver
fluorescence area all showed a trend of decrease,but there was no difference between the groups. The IAE
1/3 MNLC group, MNLC group and L.C,, ,compared with the blank control group,the liver fluorescence area
increased,but there was no difference between the groups. The ALT and AST levels of zebra fish in each
group were not significantly different from those in the blank control group. In this experiment, the LC;, of
IWE was significantly higher than that of TAE. High-dose LLC,, group had certain toxic effects on zebra fish
embryo development. The IWE and IAE significantly slowed the heart rate of zebra fish embryos with the in-
crease of dose,which produced certain cardio-toxic effects. Both the IWE and TAE did not cause significant
liver toxicity.
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