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Abstract: Objective The cardiotoxicity and hepatotoxicity of Yiqi Fumai Lyophilized Injection (YQFM) were evaluated by
zebrafish model in vivo experiment. Methods At 48 h after fertilization, wild type AB zebrafish were randomly divided into blank
control group (no injection group), solvent control group (injection of 0.9% sodium chloride injection 10 nL) and YQFM 10, 20,

100, 200, 400, 600, 800 and 1 000 ng groups. 4 h after iv administration, the death number of zebrafish in each dose group was
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counted, and the maximum non-lethal dose (MNLD) and 10% lethal dose (LD,;) values were calculated. The evaluation doses of
cardiovascular toxicity and hepatotoxicity were set as MNLD/10 (20 ng), MNLD/3 (60 ng), MNLD (200 ng) and LD10 (400 ng).
The effects of YQFM on the heart rate of zebrafish were observed under a microscope, and the incidence of each phenotype was
calculated. The liver was observed under a microscope and the typical phenotypes were photographed. The liver area, liver
impermeability and yolk sac area were analyzed using nIS-Elements D 3.10 software. Results The MNLD and LD10 of YQFM were
198.06 ng (about 200 ng) and 397.12 ng (400 ng), respectively. Compared with solvent control group, zebrafish in YQFM 20 and 60
ng groups showed no abnormalities, no cardiovascular toxicity, no pericardium edema, no slow heart rate, and no arrhythmia. 200 ng
zebrafish showed low incidence of cardiovascular toxicity, such as pericardium edema (3.3%), no slow heart rate, no arrhythmia. In
the 400 ng group, zebrafish showed mild cardiovascular toxicity, including pericardium edema (13.3%), hemorheology slowness
(6.7%), loss of blood flow (3.3%), and no slow heart rate or arrhythmia. Compared with solvent control group, there were no
significant differences in relative liver size, mean value of liver impermeability and delayed absorption ratio of yolk capsule of
zebrafish in YQFM (20, 60, 200 and 400 ng) groups. Conclusion YQFM did not induce cardiotoxicity and hepatotoxicity in

zebrafish at the MNLD dose.

Key words: Yiqi Fumai Lyophilized Injection; zebrafish; cardiovascular toxicity; hepatotoxicity

DI, JR i R VAR EE N AR E B (BB B
J& 5 J5 = 55 B R L A EE () B RE L B i L N
BT /R S W B 5K . B S R AR e 8 o R K
(LN o B 1 N RN SRR i SN v
K, IR I~ i A B9 YR T 45 E 1) Tubingen A1
TEEABHA R B 2 —Fh /N
o, VG IR AT, 5 T 3%, 7= 0P 2 my, — 0 B )
Dt Ih £ 455 JH 0] 7 B 300 A% s HLBE D fh R R 5 N S A
KB B AL, 2270 70% i N RN BT 5 £
A B R ERE R 78 RN SR A G 2 K
2/ 82% H Bt Lt [RlYREE R, phAh, LABE £ R
WX 5, 2 & /D, ml kAT il = I Ak s A
I, By £ AR O S 28 B T T B K B B A
FA AT AL . PRI B ) A o AR W A DA
ZiNI w2 AR A B — i A

Hh 24V S 7R 5 A G 11 R B A L R AT
AR B, CAE)T 2 R TR R & 2 E A
B S 2 R E K G D) (YQFMD A& KR
+ 01 2 B2 R A w2 5 R R T 5
B3 BIAER T O % VO IR T B A ) Z T
PRFAST AT TR T 2 I AR A,
o R ERT T B R B — M 24 38 2 G LA b 8 FI I
We 5 480 150 AR B A R KB B i B 4, i
V0 /) BRCEE R A Sy 280 MY R RBL-2H3 W8 B PE
R G i 5t R ASE S S A L [ R B Al T
R 2 i 22 VRN J7 %, DUHAE 22 #f FE R & 77 il
() 22 A, DRl I 20 3 07 30 AR VR R 2H 308 5% D 5 £ A Dy
AR AN YQFM 122 4k,

B o A5 R G AE R A2 N A T R 2 P i
R B W97 5 AR A AR 7 B 3 A R R T

MARRSE, BA— €W RAEN. YQFM £ IR
i FH TR AR R ESE 14 d K ISR 25, A e Ul i@ ik
BEL A YQFM f o L 457 25 1k AT 25 1, 32—
B EEYQFM 1] REVETEA RV
1
1.1 AHEMEERF

YQFM, KR+ 1 2 W 25\ A BR A &) (k5
20190311, HLA% 0.65 /3 ) 5 H 5 £F 4 &K (Aladdin,
Shanghai, China) ; 0.9% A6 BAVE S, A1 5 DY 25
HIRA A G5 1612193402) .
1.2 EEUHE

B0 X (PCO-1500, ZGENEBIO, Taiwan) ;
$i &F 4L (PC-10, Narishige, H 4 ) ; fift & & 1
5% (SZX7, OLYMPUS, H 4 ; 5 & T 5% AH i ¥ 4H
Bl (TK-C1481EC, JVC, H A& ) 5 75 4L #x (Nest
Biotech, 1 [E).

1.3 &4

AR AB RBEE A, W E R R SR & AR
BARAFA.
2 Rk

2.1 I @A

2.1.1 #hfadaFE RAG A1) R R A LR R 2~
3, BRI E Z AT IR MK 1 IR SRJE 4% 5 mL
T H1/10 2%/ ) R . R 0 AT RS R Al
W3k I 2% R . & f E 12 d kAT A R R B
FAETRR A MR . F54) 0] 230z AR
i1 55 BR R — S — R

2.1.2 RREAEIFE E B 28.5 °C, Ot A Wl T
14 h 6 HE/10 h BHGAZ B G310 L (1) 8 6Lk A 5
H AR I 10 2% o T~ A ol #8002k £ A Y 9%t AT



£ 2400 - FE44FE F11H 2021F11 8 ﬁﬁ-i‘ﬁﬁti Drug Evaluation Research

Vol. 44 No. 11 November 2021

ST . FR R GRS HRAGE K, B R J14bh 78
10% 8 25 B 77K o K 1 35 FE A8 FH NaCl i 5 {7
450~500 ps/cm, pH 1 ] NaHCO, i 5 {f 5 75 7 /2
Hi o X TR G A 4y 1 R] A R S K SR, ]
T & PG TR SR R 7 . B A AL 1) S AR AR
M.
22 10% ¥ % 7 2 (LD,) # & K IE & % 7
= (MNLD) 325§

i iv YQFM &b B 32 K5 J5 48 h I BT AE A AB &
B 4. YQFM M E G i Bk R 1.2, 10,
20.40.60.80 F1 100 mg/mL , & 2% BE 5 £ )73 S A AR
7910 nL; B YQFM 7 5 55 & 43 71 4 10,20 100
200.400. 600+ 800 A1 1 000 ng, [F] i} ¥ & 25 11 X {#
2 (AR S 2 ) RN 77 5 2 7 55 0.9% S Ak Al S5
W10 nL) 5 &R A & AL B 30 B BE S a5 254 &b
B 4 h, Gl 55 R AP AT R, 4 AR
W 2% N7 i 28, 548 ] Graphpad 4t it 2% B4R i 5
LD, fl MNLD 18 5 # 75 Ft 13 B 1 BEYa L, ik
B 4 A6 TS, B MNLD M1 LD, 63k 43, )
/YO, R RIA SR PR
2.3 YQFM:LIMESMHMFSFSHITNTE2RE .
ARAT,

OMESFEMFEEFMESNEREN
10% # K AE EAE 7 & (MNLD/10) (20 ng) \MNLD/
3(60 ng) \MNLD (200 ng) fi1 LD,,(400 ng) , Bl 2.6
20. 40 mg/mL 43 7 ¥ 5 10 nL/AF & B8 5 1 . v
YQFM A B 57 ¥, J5 48 h [ EF £ AB R BEH fa 4 i
4 h, [F] I8 B 2SI A R v S 4D R 7 6 R
2H (33 55 FH 0.9% FAEAE D , B4 30 2.
2.4 YQFM:MESMHFEMN

R BEHLIE RS 10 BAE BAEE T X0 R 4T
B, R A D AREATE, W43 T HHoe by AL E
2550 Ze R F LR A e H 5

AN 0 28 =Y QFM 410 R /5 7006} R 21 00 3R

TE L AR ) BB T SR B L £l A TG O LK
i < L 97 3 B A A IR A 2 O U CHE ) L I A
MR AR RA R NIRRT, B
Bl B AR B .
2.5 YQFM TS M41F M

A BEALIE RS 10 B BE T £ 7F B foss ot i AR
HEAT SR, 0 i Y 2R R R AT H R, R BB B
1% M B 4% 43 M % 2F NIS-Elements D 3. 10 43 47 AT
U TR AR JFF I AN 325 s B R B B R T AR . TR SR AR 0
JUE T R AN 328 D' P P 3504 O o B A AR IR WA A5 4

A A T A =Y QEME 4L T U THT /47 71 8 4L YT i
LA

AN P T ¥4 M1 = 328 006 P8 /T T

B G IR 5 % = (YQFM 41 B % 58 i A — VA 5 Xt
21 1 35 T AP/ 550 0 2 ) 3 0 1 A
2.6 FitFEHE

Hod ¥ FH xts %7, % H] Graphpad 1 18 % 5 32
17 8085 A B, SR SPSS 19.0 4t it 24 o M 8 AR i3k 4T
Gt o
3 4
3.1 YQFM LD, 1 MNLD SLIg45 R

25 R R ZH L 7R BRZH L YQFM 104,20+ 100,
200 ng 3% Jo B 5 1 6 T2 s YQFM 400 . 600 + 800
1000 ng ZH %45 2.13.22.28 RAETo. FET“5&E-5
HE” % ¥ , FH Graphpad £240 >k 15, YQFM [ MNLD
AILD,, 43 74 198.06 ng(£] 200 ng) F1397.12 ng( %]
400 ng) , W FE AL i 26 WK 1.

100

0 500 1 000 1500
YQFM/ng

E1 YQFMXRLD &K “FIE-HIE" ik
Fig.1 Dose - lethal curve of YQFM on zebrafish
3.2 YQFM L IDIEFMIFM
D f0 1 R R B AR AR A AE R IR 1R,
VRN L, YQFM 20,60 ng 205 & £ 4 I,
FH A LS B0 I R, R L0 K Bk CH
2) s A& L0 2R AE (B 3D s R AT (E D .

®1 O OMESEETHEREER

Table1l Incidencerate of cardiovascular toxicity indicators

15 A o/ OBZK MRS MRS O Iy
ng H M%n/RD %m/R) /%m/R) % %
TEIE — 30 0 0 0 0 0
W — 30 0 0 0 0 0
YQFM 20 30 0 0 0 0 0
60 30 0 0 0 0 0
200 30 3.3(D 0 0 0 0
400 28 1334 6.7 3.3 0 0




$F44% F11H 2021511 8 %Kl"iﬁ'ﬁ‘ti Drug Evaluation Research

Vol. 44 No. 11 November 2021 - 2401 -

YOFM 400 ng .~
B2 OmESHE(OEKM)RIE

Fig. 2 Phenotypic map of cardiovascular toxicity (pericar-

YQFM 200 ng ‘=

dial edema)

0- T T

1
FEAXE BRE 20 60 200 400
YQFM/ng

B3 YQFMXBID &R (xs,n=10)
Fig.3 Effectof YQFM on heartrate of zebrafish (;:I:s, n=10)

-:&\}%$
200+ D= LER
2 150+
g
g ]
X 1004
£ s
0
AN WA 20 60 200 400

YQFM/ng

4 YQFM 455 0 R HI B0 (xts,n=10)
Fig.4 Effects of YQFM on heart rhythm of zebrafish (s,
n=10)

200 ng ZH B 5 A HH IR A ZR R 1 0 L B3, R
ALK I CR A 2R AR 3.3%) , R W0 2518,
HMDEEARTE . 400 ng ZHBE 1 £t BRSO L
BB, BN ORI CRAR N 13.3%) 5 A
18 R RN 6.7%) TR E R CR A 3.3%) s K 0L
Oy RPN 5 R IO EATE . 45 BRI YQFM 75 VE B

7l & /N MNLD B, A5 & B8 5 a0 I8 8 1 .
3.3 YQFMAFSMHITNER

T JE 26 7Y B 0L B 5. 5 ) 6 IR AL EE A
YQFM %71 £:(20.60.200.400 ng) £H B 5 £ AH % BT
JIE DR /N JFF I AR 325 ' Y 359 4 0 B9 3 8 S0E 38 W AL £3%
BTG5 7 $E7R YQFM AN K BT I fa Jif %
o iR WK 6.
4 itig

H AT oK i i /N BB —— B ) £ 5 A [R] OH p
TR B R L 2R R A R A AR

| i

Y QFM 20 ng

"~ ™MYQFM200ng| "

5 HO&ERFSHRIE
Fig. 5 Hepatotoxicity phenotype diagram of zebrafish

AR FFAETIAR/(X 10%)
coco~r-
SWANLONWn

ERE
S o
iy

S
<
[\ ]
1

FFAE
o e
2T

#

3 1200,
900] v . "
600
300

0 : . :
2 EXHHE WG HE 20 60 200 400
YQEM/ng

6 BFEMESEITMN

Fig. 6 Quantitative evaluation of hepatotoxicity

SR B IEIE RS



£ 2402 - FE44FE F11H 2021F 118 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 44 No. 11 November 2021

YT 7t B R Vo 6 A R O B RO R R R
FEARAETY | A T 503 B B 1y B A5 Y 1T 2 T o JiE
TR A R, HAERS R LPIL ] 1 100%. A
WFFCA B A= 7 AB i RIS 4, PR T YQFM Y
O MEFYEMAFEETE . YQFM IR K2 2577 o iv
VE S, VLB A5 8 STV T 250~500 mL )i 5
S BT 5 R B 5% ) A 2 WV S b, TR
YQFM Il PR 52 KK S04 20.8 mg/mL. SE46 45
F W], YQFM ff] MNLD A1 LD, 43 % £1°A 200 ng 1
400 ng (%) %4 20 mg/mL #1140 mg/mL, JLFiEF] T
W A 5 K ASE FH 94 52 T 5 KA FH 9 B 11 2 A5 9K D
YQFM 7E 73 5 75 & /N MNLD i, AN K B D £ 0
I 58 8 1 7E 2 sl i LD, I, YQFM X /0o IfiL 8
RIS 5 SRR ) o B0 7K PR IILIAE IR 5 5 3 7036
A1 EEHE , Y QFM #5345 571l 41 (20.60.200.400 ng) BT 2
RN AN 6 B~ B AN DR s FE T AR To 4t
TR R Y QFM ANE K BE D fa 25 1.
WYBAZKETIANESEY, &S T EM
BN WA F AL E  PIER T2 R R4
Vi 22 R A, B 0 BT S B 5. 1 H
MAEMKGETOERND EHTE 1S FER R4 RET
tr, VR R T 2 9 Kl R B IE 5 3ok
K BRI AL 2 MU AN O 92000 77 R AT 22 4 v TR
W, AFFA X EY S PP 7 YQFM )0
LA A 2 4 D LG E B 5T /N MNLD
I AN R DR Sy f 0 I8 R VR AT A . X
YQFM )% 4t R, AN 2 U0AE I PR A P B 2 AR
R 24 B R 22 42 R0 Y, P I B
FIEANECHIR LA TR 2, LB DA RN R
MBEFR ALY FPAREEANZY R
SE Ik
(11 F B, K0S . B fh ) S0 3 TR A 77 0 L L sk B
3], BTl 22 B 2441, 2010, 29(4): 13-16.
Zhou Y, Zhang H L. Zebrafish laboratory culture
techniques [J]. ] Wuhan Instit Technol, 2010, 29(4): 13-16.
(2] #dmdn, BN, TATF, & LTS AN K4YHE
PERE FC 3k e 55 v 25 35 R AT T0RT SRS (1], Th 2, 2017,
48(1): 17-30.
Peng Y R, Wei J Y, Ding Y F, et al. Progress in the study
of drug toxicity based on zebrafish model and new
strategies for the study of Chinese traditional medicine
toxicity [J]. Chin Tradit Herb Drugs, 2017, 48(1): 17-30.
[3] BT YRS TR 25 RE R AT T b R LAk
JEERR [1]. FhEHOR BIHT, 2019(26): 137-138.

(4]

(3]

(7]

[10]

Qian X Y. Review of application progress of model
biological zebrafish in drug toxicity study [J]. Sci
Technol Innovat, 2019(26): 137-138.

HEE AR s R IR A IR S KR
R SAETE [J]. S AREE 2%, 2013, 34(16): 3173-3175.

Nie Z F. Study on the application status and development
future of traditional Chinese medicine injection in
emergency medicine [J]. Jilin Med Sci, 2013, 34(16):
3173-3175.

TRANEE gk F, ARUGAE, BT Q-marker (¥ 245 VR S
77 J5 A 4 4 T 9 A —— DAV S T 2 2 iR O 1
[J]. 1 #ZY, 2019, 50(19): 4663-4672.

Su X Q, Zhang L, Li H Y, et al. Quality control of
Chinese materia medica injection based on Q-marker——
Taking salvianolic acids for injection as an example [J].
Chin Tradit Herb Drugs, 2019, 50(19): 4663-4672.
MR, P2, BT, & BN HSIEKET)S
HAE ] Rl R AT 5T 3 e (7], 2990 v A B 9T, 2018, 41
(3): 354-364.

JuA C, Luo R Z, Qin X P, et al. Pharmacological effects
and clinical research progress of Yiqi Fumai Lyophilized
Injection [J]. Drug Eval Res, 2018, 41(3): 354-364.

L i, BB VRS 2 KR TR T 0 I R
2y BAR FY B R S BIF 7E HE R (3], 259 VF B BF K
2020, 43(8): 1506-1509.

Meng J, Lu X Y. Research progress on pharmacological
effects and clinical efficacy of Yiqi Fumai Lyophilized
Injection in treatment of cardiac failure [J]. Drug Eval
Res, 2020, 43(8): 1506-1509.

&N, AR, W, 45 TS H SR E IR ) A
PEVEAT [1]. Z59PFHE7E, 2018, 41(3): 399-404.
GuY, JuAC, Man S L, et al. Evaluating safety of Yiqi
Fumai Lyophilized Injection [J]. Drug Eval Res, 2018, 41
(3): 399-404.

Py S IS T8 23 9% 5 0l 299 KR ) ) % A K i P
RIS ST S R [D]. R REEEERERE, 2019.
Yang H P. Preparation of time-resolved fluorescent
nanoparticles and establishment and application of
anaphylaxis evaluation model [D]. Tianjin:
Medical University, 2019.

Fitggs, REY, F R, SN R G 80 ok )
J7 i Tt SRR () R BT 5E (9], 2940 9F
MFFE, 2018, 41(3): 405-410, 428.

Wan M X, Song M Z, Li Z, et al. Quality control study on

Tianjin

Yiqi Fumai Lyophilized Injection for mouse ear blue
staining pseudo - allergic reactions [J]. Drug Eval Res,
2018, 41(3): 405-410, 428.

[FriEmsE =]



