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Study on the Heart Protective Effect of Panax quinquefolium Extract Based on Zebra Fish Model
LYU lJing, LI Chen, YANG Longfei, GAO Yan, ZHAO Bonian (College of Pharmacy, Shandong University of
TCM, Jinan 250355, China)

ABSTRACT OBIJECTIVE: To study the heart protective effect of Panax quinquefolium extract of Zebra fish. METHODS: The
drug dosage of P. quinquefolium extract and the optimal modeling dose of terfenadine were determined by tolerance test; 24 hours
post fertilization (24 hpf) , Zebra fish were divided into control group (0.5% dimethyl sulfoxide) , model group (2.5 pg/mL
terfenadine) , positive control group (2.5 p g/mL terfenadine + 30 p g/mL resveratrol) and different mass concentration P
quinquefolium extract groups (2.5 pg/mL terfenadine+5, 10, 25 pg/mL P. quinquefolium extract, by raw material). 48 h after
incubation, the heart rate and sinus venous-bulbus arteriosus (SV-BA) interval of Zebra fish were used as indexes, and the heart
injury repair rate was calculated to investigate the heart protection of P. quinquefolium extract. Another 24 hpf Zebra fish were
divided into blank control group, model group, positive control group, 20 batches of P. quinquefolium extract from different
producing area groups (5 pg/mL, by raw material), with same administration route and 48 h of incubation. The heart rate, SV-BA
interval of heart was determined, heart injury repair rate and heart injury relative repair rate were calculated; the heart protective
effect of P. quinquefolium extract was further validated. RESULTS: Compared with blank control group, heart rate was decreased
significantly (P<<0.01) , while SV-BA interval was increased significantly in model group (P<<0.01). Compared with model
group, heart rate of Zebra fish was increased significantly in positive control group and 5, 10, 25 pg/mL P. quinquefolium extract
groups (P<<0.01), while SV-BA interval of Zebra fish was shortened significantly in 5, 10 ug/mL P quinquefolium extract groups
(P<<0.05 or P<<0.01) ; heart injury repair rate of Zebra fish in 5 pg/mL P quinquefolium extract group reached 73.77% . In
validation test, compared with model group, heart rate was increased significantly (P<<0.01), while SV-BA interval of Zebra fish
was decreased significantly in 20 batches of P quinquefolium extract groups (P<<0.01) ; heart injury repair rate ranged
70.45%-85.78% , and heart injury relative repair rate ranged 75.48%-98.12% . CONCLUSIONS: P. quinquefolium extract has good
heart protective effects.

KEYWORDS Panax quinquefolium; Zebra fish; Heart protection; Sinus venous-bulbus arteriosus; Interval; Heart rate
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x1 20#tAFSHERER
Tab 1 Information of 20 batches of P quinquefolium

samples
e A o) i i BT, %
| 2018001 i PEILR 445
2 2018002 i PEIE 2.98
3 2018003 o JIIEYN 54 31
4 2018004 AR mERI 4n
5 2018005 T YN 3 8 347
6 2018006 b PEIE 361
7 2018007 TR A 401
§ 2018008 B FEBEEN 462
9 2018009 I F RN 402
10 2018010 B A 383
1l 2018011 T GHEETI 350
1 2018012 R GHERTI 31
13 2018013 THE GHERTS 257
14 2018014 A AR 375
15 2018015 T GHERTIN 3l
16 2018016 HER FEH AN 351
17 2018017 KEER F RN 31
18 2018018 i RN 278
19 2018019 MR&ER FEH RN 316
2 2018020 B FEBGHEEN 294

MUAEEE 2 h, BV, FRR PR BT, FH 70 % C BERb R 8K
(R, BB AD, Bt BRERIEE 25 mL, 25T TR
DL HIIL AR (DMSO ) % i, il 55 5T 9 % 50 mg/mL
(DMVEZRIT) MV PES IR, BT 4 CrkEE TP IR
FEes o SRETTIT , TOUE S B 28 TR /K o P o i
W
2.2 WD ERRERKE

S I BRE T f i A ) 10 1 B 1 s 2 0 O
T SR T O A B £ B T, Wk H Y6 il 2 Bl
M, fEMEREE ) A2 A . s B AR T 0 hpf
(Hours post fertilization, 32 4% J& B 0] ) , 1 25 BE AR5 2 h
(2 hpf) WCHESZRE B , BT i B 5 R I ot o 0 HH 5
WAV, HCET 28 ClEIREIEEIRAR I E 2 24 hpf,
2.3 HSENAFSRIIANZEER

W& E 2 24 hpf I BE 63285 50 F 1 mg/mL 5 5
SRV P 2 TG B DRI A 3, RS R O T i R B IR H
ghth R )5 BT 24 U, AL 10 450 B AN
[Fi) o S R B P v S R B 4. (1.5.10,25,50, 100,200
400, 800 pg/mL, LAZE 24 & 31 ) F1 25 (1 %t B4 (0.5%
DMSO) , f 41 VA7 2 FL (RIFE4L 20 S5 BE S REAR ) o Jin
B BT 28 CHEIEDC IR A I E AR
24 h i 1 JOHT B 25 DMSO. 15452548 hJE Bt T
gl f LTI O, T AT % IR SPSS 23.0 48
THR A 38 228 180U 43 B 53 0 v S AR U Y R AR B T
VR, HERBE T X P VE SR T A2 M . BET
XV ES LI (AT 32 M 2 2R A5 R L 1

HY Pl L AT, 2 P8 7 S AR IO oG vk B <50 pg/mL
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Fig 1 Tolerance result of Zebra fish to P quinquefo-

lium extract
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FEAS, VA 11 SR o et 22 o e A it (n=11),
K FH SPSS 23.0 B AR HEA 7B R 2y 22 0 A i K 3y, P<<
0.05 F/R 2 A Gl Lo AR e B AR R
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A TR VR R R IR S 4L B I F 0 U SV-BA [R] B 52
F%F IR 2H S 4K (P<<0.05) , 3 LA 2.5 pg/mL AREAR
S A o B, SO AR BRI AR o i i AR O 2.5
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2.5 WESERWHEIEMNOERPEREE
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I E B , M s T I e R B IR 4, R
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200 pm 200 pm

AZEFIXTHRAL B. 2 pg/mL FIERE 4

C. 2.5 pg/mL FFIEIRE 41 D. 3 pg/mLAFIEIR 4L

200 um

E. 4 pg/mLAHEAREA
T B2 BERORBE 0 JIE SV-BA [] B
Note: line segment in graph means SV-BA interval of Zebra fish
heart

B2 AERERERFIFEMRENHD &0 G515
BER
Fig 2 Observation results of different concentrations
of terfenadine on heart damage of Zebra fish

FR2 AEREBREFIEBENBD &OBESV-BA 8
BRI (x £ 5,n=11)

Tab 2 Effects of different concentrations of terfena-

dine on heart SV-BA interval of Zebra fish (x +

s,n=11)
45 JERRIE , pg/ml SV-BA[MH, wm
S HAIRA 271.56433.63
FEIES 2 3162342238
25 3462943500
31325453107
4 31793 £37.15°

52 O BRI A, " P<<0.05, " P<<0.01

Note: vs. blank control group, “P<<0.05, **P<<0.01
JE BEALE T 24 FLA P, AL 10 £ B SLIR 4 Ry o F it
HEZH (0.59% DMSO) A RIZH | FH-A4: X HE 2] (1 22 7 % 30
pg/mL) "G P S 4 B 2 (FF A it 5 £ 20180185,
10.25 pg/mL, LA 2y i031) , SRl A7 2 FL(RP B34 20 4%
BEL fREAS) o BRas IR BRALAN, AR R Al 39452 47
D7 n 2.5 pg/mL RFAETRE , 0w 5 R BE D R T
28 CHEIEEIEIEFRAE T E 48 h5 , R A A S Uk
FEBE 00 IEIRAL B S A2, 515 20 s WA HLO R

HHEEZG 2020455 31 3

Bh M oG & . 2K F Image Pro-plus 5.0 % {41 & B &
£ SV-BA [A]HF , 5% SAR R BE a0 BkatE A B LS
Hors % (R B 155 B T a0 JUE 45453 48 52 SR L0 I A5 1%
SR % ) = (S 25 B A0 I SV-BA [a] i — #7041 Bk
0 JIE SV-BA [B]FE )/ (45 [ 4 BU41BE ) £ SV-BA []
i — BRI ZH B Ey £ SV-BA [A] ) x100% 1. GEitor#r s
Pl “2.4" TR o AL B T U JIE 33405 175 100 I 2 285 SR AL
P 3, 0 SR 2 25 SR L 36 3, O IE SV-BA TR O 51403
&5 M 25 R Lk 4.

200 pm

A X IR

. r
4

BEAILH

R 200 pm
C.FHMEX H A

D. 5 pg/mL PG 7SI 4L

200 pm 200 pm
F. 25 pg/mL PGSR AL

E. 10 pg/mL VUSRI A
1 : P & B R BE £ 0 I SV-BA [R] iR
Note: line segment in graph means SV-BA interval of Zebra fish
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B3 HAEARDEOERGIERMEER
Fig 3 Heart damage observation result of Zebra fish
in each group
R3 BREAMDEOLEVEER (xts,n=11)
Tab 3 Heart rate measurement results of Zebra fish
in each group(xts,n=11)

43 JEVKE , wg/mL D, K /min
S FN R 179+11.32
i 25 591200
(e 30 1371385
[ifis b 5 1414886
10 111£8.86*
2 1084682
W G IR A, P<<0.01; SRR A, P<<0.01

Note: vs. blank control group, “*P<<0.01; vs. model group, “P<<
0.01
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F4 BAVDEOESV-BA B BEFNC ARG 1&E R
ELER(xts,n=11)

Tab 4 Results of heart SV-BA interval and heart in-

jury repair rate of Zebra fish in each group

(xxs,n=11)
ikl JRRESE, pg/ml SV-BATFIFE, p.m DHERRIBEE, %
7 FINT AL 2074641754
A 25 2974943428
PR AL 30 239,64 +42.70% 82.60
fiifie i3 b 5 24583£38.60% B
10 256.77451.01° 58.15
2 267.02£29.15 5268

T 5 EO BRAT LR, P<<0.01; SRR HAR ,"P<<0.05, " P<
0.01

Note: vs. blank control group, “*P<<0.01; vs. model group, "P<<
0.05,%P<<0.01

SEI R BRI BE A BT B S A O D AR
AR R OALAK I OB R WL O B O SR
FF | LI 8 JBE Ul 0 5 5 o R 2 I T o S 4R U 4% 2
2 20 B E £ Co A A RN O B YR LS, 0 P A
Bhfa TR ST, M KRR . 528 PO IR AL,
LAY 2 BiE LD #6100 4 1 25 AR (P<<0.01) , .0 JJE SV-BA [7]
P I R R (P<<0.01) , U BRI 2 3 B T 30 5 £
W50 SRR LA, BHAH: X EZH AN 5,10 .25 pg/mL
PUVE S U 2 B fa0 32 30 35 T (P<<0.01) , P
X BE 41 A1 5,10 pg/mL P4 ¥ 2 $2 B W) 41 B 1 40 JIE
SV-BA [1]F 5 24545 (P<<0.05 3 P<<0.01) , JiPATE S
FEEUY O FEEAR 2 5 [ 0 BE 2 #0000 0 405 2o — 2 1
SRR, 9F B 5 pg/mL PGPS U 0 (R4 4
FAEF GO B B 3R I8 73.77% ) , UG SeWF 58 LA
Jo e R A T RFEAS OO PRV S0 UE 5256
2.6 20 HLARE = F SR HFIEA E BB S
B8O ERGHRIPERER

W & 2 24 hpf (W BE S M2 K550 F 1 mg/mL &% i
FI B e , 76 R =0 s T i e & 8 IE W (W 9y
SRIGRENLE T 24 LAk rh , AL 10 4% B 525040 R 25
X2 (0.5% DMSO) A HIZH | [ XT B2 AT 20 HHEAS [H]
PV VES B (Bt B2 35 6 ng/mL, DUAE 245t
1), BB 2 AR FL (BN ER 20 AABE L fkEA) . BRras
XA AN, HAY A 38945 42,57 T R A 2.5 pg/mL
FrEAEAR A 5 B FAH LR AR A S GE vt 43 M b , [l HoA
VG 2 4 B 20 458 BE A X B L 0% JOE A58 405 A X 18 5 2R
LOME AR E 2 (% ) = P9 1S LB 4L 3 s
FFE 458475 116 5 23/ BH P o 2 BRE 0 00 U 453 40 18 B R x
100% 1. B UF 5256 oh 4% 2 BE 5 f1.0 % O IE SV-BA i)
PE O IR 5318 52 238 KU A A5 FH RHIB S22 533000 i 245 2R L
L5 (EImE)
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®56 WIESLKHEAKDELER SV-BA B O AER
GEERROHERGENEEXENELR (n=

11)
Tab 5 Heart rate, heart SV-BA interval, heart in-
jury rapair rate, heart injury relative repair

rate of Zebra fish in each group in validation

test(n=11)
DE(xs), SV-BARIE  LIEBUAE  ONER

Al BibHt s W /min (xts), pm HR. % BEE %

AR 190.05£1.02  249.83+1.99

{4 6005121 27446+201""

[ Eopel 162911133 25340+ 1.06% 8551

TEAIREAA 2018001 18L.64+1.73 25575+ 141 75.96 88.84
2018002 188.00£2.56%  254.50£3.06% 81.05 9479
2018003 18491£234F 253982427 8.17 97.6
2018004 1833042297 254292587 8191 9579
2018005 1826542297 254994283 79.07 9247
2018006 187.70£297F  253.80£4.05% 83.90 98.12
2018007 18023£299 256002907 7497 87.67
2018008 178.50+2.627  25499+2.89" 79.07 9247
2018009 167.79£4.12°  25631£2.75° 7B 86.20
2018010 17030£3.05%  255.91£2.00% 7533 88.10
018011 17251£470%  255.34£271F 7165 9081
2018012 173.00+4.127  255.00+2.79" 79.03 9242
2018013 177704355 254643077 8049 9413
2018014 173.92£446%  255.01£2.68% 7899 9237
2018015 16032£355° 2892244157 7045 7548
2018016 169.82+496 275513557 85.78 9190
2018017 16730+ 160 281112887 7951 85.19
2018018 166651386 24583198 B 8931
2018019 166.60£4.84% 282432307 78.04 83.61
2018020 166.11£3307 2529142457 77.04 84.64

VE G2 PO IR AL, T P<<0.01 ;SR A, P <<0.01
Note: vs. blank control group, * *P<<0.01; vs. model group, “P<<
0.01

SR N BRI B R B T _E RO B AE
AR 5 BE T BEZE RN 20 HHEAS 6] s P9 v 2 42 U 4H 5
PLEREAR Y B B B IR . 5 I R
A, R B 00 %8 B 25 REAIG O JUE SV-BA [ B Gl 3%
B R (P<<0.01) , bt B AR R 28 18 AR T BE T £ 00 U 44
1o SRR R, B X BE LA 20 HE PG 7S 4l 241
BEHy 0 R 2 35 TR, O IE SV-BA [R] B34 {2 2% 45 4
(P<<0.01). E3L 54T 20 L VG 7S HEE 410 E S 54
MBS AR EE T AL, B TIPS 07 b SRR TR, B
L 20 b 5 VE S R I 6 B fa 0 5 S0 iE SV-BA [E]
o3 VR B A R TR (ELO UE Bt 45 AR B R TR
75.48% ~98.12% Z [A] , Ut I 4% 7 b Y PU ¥ S 4R B 34
BA @O ER . Hrp, DIAtS 2 2018006 1Y
VYIS LU O AR 1 TSRO , 0 0L 45 R X
HAIK98.12% .,
3 itig

B £ JIE DK S 2 IV R O D5 R A, Bl kask
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S I TR 0 2 AL, o0 JUE SV-BA (] I £ BE 2 ok L
MR REIE 5 55 A1, B T 0 S5 B L 10 U A 5 I
TIRe" . Bk, AHIFSE 36 FHBE T 0 Ik SV-BA (A1 Ky
FEAEIR 02 Rl B AR AR , ST VE S PR X BE
A A3 R DR

W55 o, B RrEA B 0O IE R e ek T
TRYT R R SN B R O A5 B 25 A AT R
Wikar 2 B RNGE JL) -5 T I Sy A2 (S ES E
FDA [t #E 259, UM A% 53 5t SR B i) 7 R A
P22 5 A Sl — R T S A 70 ™, X RE O Bl a0
I HLAT B IR A U JUILAEBE T O I 453/ E AP i F
FEATIR | 25 B B R A R Rl 2 0 =KL 1
B P TR A0 IR O B 28 s 1 Al S 5 | &
AR B 52 5 PRS0 AL R 4 Jot AN T
BE T fasa 2y, BT LAERT RS T B E LR T FH SR
WA PSSR P21 S L B FA AR B BE T
ORI E R o 455 R BUF2 P20 v T 2
A 3 I AT IR A KA S P DO A
A5 5 T P2 AT A B D £ I SV-BA IR 0% I,
M &L, HA B3RO RECRAPYE T, IF HILO DR
R FH IR S VRS FRBUZAL, 3X 5 A AR Xt i
YIFFEVETES B O ROV FTRL R AV PSR A5, il
ABIFGR S LA R P B BT BEZY

TEAREFEH, 2.5 pg/mL Y RRIE TR 1 nT B 2 1 A B
O . PR X IEZY (3 A1 5,10 .25 pg/mL
FITEFES R BUVE RS B a0 L 1 L AN [ 72
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