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Study on pharmacodynamics and pharmacokinetics of Qinglian ningxin capsule in ischemic arrhythmia
model rats

LI Yan', SUN Hongsheng®, LI Yue’, SHI Baoyan', ZHANG Xueshun’ (1. School of Pharmacy, Shandong
University of Traditional Chinese Medicine, Jinan 250300, China; 2. Dept. of Pharmacy, the Affiliated Hospital
of Shandong University of Traditional Chinese Medicine, Jinan 250011, China)

ABSTRACT OBJECTIVE To study the pharmacodynamics and pharmacokinetics of Qinglian ningxin capsule in rats with
ischemic arrhythmia. METHODS Totally 30 male SD rats were randomly divided into blank control group, model control group,
Qinglian ningxin capsule group (4.00 g/kg), Artemisia annua group (1.43 g/kg), Coptis chinensis group (0.42 g/kg), with 6 rats
in each group. Administration groups were given relevant medicine intragastrically; model control group and blank control group
were given normal saline intragastrically, once a day, for consecutive 7 days. After last medication, except for blank control
group, other groups were given Posterior pituitary injection via tail vein (1 u/kg) to induce ischemic arrhythmia model.
electrocardiogram changes of rats in each group were recorded. Another 36 rats were randomly divided into Qinglian ningxin
capsule model group and Qinglian ningxin capsule control group (4.00 g/kg), 4. annua model group and A. annua control group
(1.43 g/kg) , C. chinensis model group and C. chinensis control group (0.42 g/kg). After the rats in each model group were
injected with Posterior pituitary injection (1 u/kg) via tail vein, administration groups were given relevant drugs intragastrically,
and control groups were given constant volume of normal saline intragastrically. Blood was taken from the orbit at different time
points (0, 0.25, 0.75, 1, 2, 4, 6, 8, 12 and 24 h). The concentrations of berberine hydrochloride and artemisinin in plasma were
determined by HPLC, and the pharmacokinetic parameters were calculated by WinNonlin 7.0 software. RESULTS Compared with

the model control groups, Qinglian ningxin capsule could significantly improve the heart rate slowing of rats and reduced the

A B4 TR 148 BRI HA T I H (No.ZR2020MH378) ; prolongation of PR interval and QT interval significantly, and

WA T BE 258 % R H (No.2019-0077) the effects were generally better than those of 4. annua group
* WLBRT A . BFIE I s PR S0 A2 . Bemail: and C. chinensis group (P<<0.05). Compared with 4. annua
820687781 @qq.com control group and C. chinensis control group, cCu, AUC, -,
#AB(EVER . FATZY0F, A S, A RSy ) s T 2l and AUC, - .. of berberine hydrochloride and artemisinin were
B PRS2 . LG :0531-6866616, E-mail :shs7777@163.com increased significantly in Qinglian ningxin capsule control
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group, while CL was decreased significantly; #.. of artemisinin was prolonged significantly (P<<0.05). Compared with Qinglian

ningxin capsule control group, c... (except artemisinin), AUC,—,, AUCo-.., MRT,-, and MRT,-.. (except artemisinin) of berberine

hydrochloride and artemisinin were increased significantly in Qinglian ningxin capsule model group, while CL was decreased

significantly (P<<0.05). CONCLUSIONS Qinglian ningxin capsule could significantly improve ischemic arrhythmia better than A.

annua and C. chinensis, and can improve the absorption of berberine hydrochloride and artemisinin in model rats and slow down

their elimination.
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Franch. i) TR ZE IG5 R ) ¥ AL 4. annua LT
JEE M 1R s T 2O R (R /NEERR G BE (L4540
511 S MUST-20092118 , MUST-21073007, i & 43 51|
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JERENE LT, JEIR T 60 CN B TR TRE, B

hEHERE 20 EEI3EFECH



ﬂmﬁm

T PR IBURCRT BT R E O 42.40 mg/mL (LAA: 244
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ERIK R |, A T3 BE sh 1 o 1O i B 20 A R e
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B 2. 27 BT Jy S i e O R R TRIVAAS
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[EJHIRE K s 25 7 7 3% T IR L &5 25 A KU ik
SEH B EMGE (P<0.05) . 7RO RIS i,
T R REAE RS 0.5.1,10 15 min AURCR Y B 1
T AL, AEE S 5.20.30 min (KR 2
FE T EELL(P<0.05) s 7EU8 /> PR B LE K Jriar, &
T AR E RS 510,15, 30 min YRR B L
FEGEAME E A, AR 0.5.20 min AR 8%
T ¥ %A, TEE RS 1 min BIRCR B 218 TH &4
(P<<0.05) ; 7Ek /D QT [ WAL Jy 1T, 5 3% 770 ISR 7
25 B A A A R B S T R 4R g 4L (P<
0.05). ZE5HIFK1~F%K3,

24 HHHFERR

24.1 i LLYMC-Triart Cis(150 mmx2.1 mm,
3 um) R EGERE, LA (A)-0.05 mol/L Wi — S H i
HBEERE T pH Sk 3.4, B) Ryt shAHUEA 786 B i (0~
5.0 min, 65% B—55%B;5.0~12.5 min, 55% B—40%B
12.5~15.0 min, 40%B—30%B;15.0~20.0 min, 30%B) ;
T R 0.4 mL/min; #5003 K4 201 nm (5 #E &K ) 345
nm (FhFR/NEEK ) ; #1147 30 °C 5 HEAE A 10 L.

2.4.2 X HRSRVS IR ABCH] RS R R ECER R /N BE ARG IR
T A 5 3.20 mg, A EERR BROE B A
% 25 mL, 13 & R /NBER 323.20 pg/mL % 128.00

i 8.08 mg .

REBRARDEOEIERBERXROZHAIBEZM(XLs,n=6,%/min)

k| 0.5 min 1 min 5 min 10 min 15 min 20 min 30 min

IR 1761 6.84 345123 41511193 51.5£14.06 3380+13.92 2360113535 4420+ 11.56

AL IR 301.5090.22° 259.86 + 24 46" WL17£77.62° 262.6728.65° 190.17£31.16° 71332 1546" 169.87146.23"

HETOREA 6940241 7420£22.02°¢ 155.50 42422 43672736 35.50£ 17,65 461741585 61.60£33.84

HHA 159.80+27.70 201.80£58.28 216.50£39.04 149.00 £36.06 149.25+39.91 6120£29.75 62.67£23.65

izl §3.20£2.86 33250+ 72.86 312.00£71.63 192.00+18.65 130.20+56.90 13033£27.13 121.40£10.99
a: 575 FINHRZL AR, P<<0.05 ;b SR IRAL LA, P<<0.05;5c: 54l AR, P<<0.05;d: 5#E 41 H 4%, P<0.05

F2 BETOREREBIRZGNERMMECEKXEEE KR PREHAERENZM(Xts,n=6,ms)

A5 0.5 min 1 min 5min 10 min 15 min 20 min 30 min
S HAIRA 2.18+051 623111 1.08£0.72 0.76+0.34 -1.540.10 414109 1544041
PRI IR 2936+717 302745.99" 24791 449" 2193+339° 12534279 9104093 295£036'
FETOREH 72541130 16.58£6.13 968+ 185" 370+ 106 165062 3374074 1334027
HEd 580£139 28.00£6.93 16241416 7.65+3.04 1330£3.10 456£1.12 3324059
gl 2049£3.86 2320£6.98 18.98£3.54 9574420 1250491 5304243 2984034
a: 525 PN BEAH FE#, P<<0.05; b SREEIXS BRLH A%, P<<0.05;¢: 520 Fods , P<<0.05;d: 53440 Fe i, P<<0.05
3 BFETOREREBRAIGMMEOCREREEER AR QT BIHEKEMFI (X s, n=6,ms)

A5 0.5 min 1 min 5'min 10 min 15 min 20 min 30 min
AR 2424027 702£081 6225138 980+3.13 1324178 1440+ 1.80 2485013
B IR §0.7745.23° 545746.23" 5186+4.11" 4.78+496° 33.88+451° 35.37£4.50° 2061165
FETOREA 10461063 34932277 37.38£5.80" 22504 1,60 9104 1.60% 8084137 6342030
HEA 20.85£3.02 53.02£7.5 4898£6.00 35984423 25424154 2030£3.00 2496£3.71
A4l 2680£3.16 51574642 47324478 39.10£4.72 23.95£3.00 2224476 17.63£2.03

a: 525 PN BEAH FE#, P<<0.05; b SHEEIXS BELH AR, P<<0.05;¢: 520 Fods , P<<0.05;d: 5 #3440 Fe i, P<<0.05
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pg/mL ARG TR o B E R IR A B E 5, B A
B A5 ER R /N BERR ST FE VR FE 43301 R 3 2321 6161 010,
606.202.,101.50.50,25.25 ng/mL, 7 i 2% Joi 1 e Ji 43 1)
Jy 1280 ,640.,400,240,80.,40.,20,10 ng/mL i R 4IEA
Xof BE S

2.4.3  IMIRFESHTRALIE B A S 100 uL, B F2 mL
() EP 45t A 2 400 pL, i% 7€ 1 min 374 & 15 min
J&, T4 C T LA 12 000 r/min &5.0> 15 min, B EIER , 28K
et % i FH H S 200 pL &2 %5, T4 °C7F LA 10 000 t/min
5.0 10 min, B EIHW 10 pL JEFE

244 TEMEFEEE REOK RS [ 2S i +
TR A5 X BEL Wt 75 W (R TR /N BE 4 606 ng/mL . 75 185 % 80
ng/mL) B H % 70 M5 0.75 h 1Y ML RAE 5, #2 B]
“2.4.3" N VLA T HUAL B, 4 IR 2,417 TR ik A
HEREI A, e SR (B 1) . S5 5RBIR , $hia/NEEmT)
t0 W B ] 24 57 6.8 min, T 5 3 0 M I (R] 29 0 17.8
min, — A WEIEXEFR , 55 A SR8 Y 43 5 5 4 51 Oy 28.96
4.46 , N IR 0 H 7 T T

245 LMEXRRGERTHRELE 242705 N A
Jo R B 1 R RS X BRI R4S 100 wL, 23l A %S
1M 3% 100 wL, e il B AR R /1N B B Jot o5 vik B 43 0l
12.63.25.25.50.50,101,303,505,808,1 616 ng/mL, 7

—hiz

R TR 430 5.10.,20,40, 120,200,320 ,640 ng/mL

800

FA) L 5 AF 5, BB 42,437 T Jy Pk R AT TIAL B 2 BE
“2.4.1750 NSRRI E O SRR, AR AR
A3 VR B (o) AR AR I TET A () S AR AR A T4
PE RN 73 ER R/ NEERR ) (5] 5 R A p=0.977 3x+1.289 3
(r=0.999 3) . H & E A EIH )5 72 4 y=0.707 0x+0.366 7
(r=0.999 6) , — 3 K I Jo7 2t v J32 ) 28 1 31 L 43 301
12.63~1 616.5~640 ng/mL, 5 & F B> 514 12.63.5
ng/mL,

2.4.6 KB SUEREE S $2.4.57 0T Jr ik Re
ERR/INEERE T or R RRAL s R (3
Mk /NBER 12.63,25.25,303, 1 212 ng/mL, 75 % £ 5. 10,
120,480 ng/mL) [ BTHEFE &, B BT e B P17 6 407, 4%
HE“2. 4370 N 7 il AT PO B, e B “2.4.17 301 ik 2%
PR FEREDN A, 1A HE PN ORG % B RTHE PN TR R (43 501 DA
RSD.RE#/R, FIA)) s £ 3 d, THEHE RG24
HERIERRE (R 4) . 2508w, EhIR/ NEERHE DY HLIH]
RSD # R #41 6.50% , REHJTE + 10.00% N ; T 5 2 14t
Nt iE RSD YA #i 3t 8.00% , RE 4I7E £ 8.00% I, £444
2020 A H [ 24 340 (PR ) Ak

2.4.7 PRI e R C2.4.57 0N Jy B e AR
PR /N BERR T 1 A T 495 Ry 25.25.303 .1 212 ng/mL, T i85
Z TR 291K 10,120,480 ng/mL B ML FE S, B4
AR AT 6 0, R PR 2.4.37 W R Iy g A T AL PR, 4

700 900 1000
600 ‘ 50
500 5 450 o 600
< 400 < . <
£ 300 g 1328 £ 400 HHR
o 0 200 NI A
0 —150{ | e 0 A
3 6 9 12 15 18 21 25 50 75 100 125 150 175 19.0 2 4 6 8 10 12 14 16 18 20
t/min t/min t/min
AZS % (201 nm) B.%5 (12K (345 nm) CoA8FMSE + WA (201 nm)
e NGERR
1800 750
1500 600 1500 S/ NEER
1588 1000
2 600 2 10 2 50
g 308 £ 300 HER & 0
:63388 150 NI n 500
—900 0 A —1000 e
2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18 20 25 50 75 100 125 15.0 17.5 19.0
f/min t/min #/min
D25 AR A RS (345 nm) E.IM3EFEA (201 nm) FLIM 3 (345 nm)
E1 BSEEMEB/NEEREESTHNEIEERIEE
F4 HBNERNEEEZNBEESERERRER
" s R (n=6) HEHR (=3) R
ANRE BRI g —— ______ hm _ B
SHFERE R 4s)/ (ng/ml) — RSD/%  RE/% SIRERE (G +s)/ (ng/ml)  RSD/% RE/% % (rts)/%  RSD/%
RN 12.63 13.7940.89 645 9.18 1355084 620 728
2525 2600+ 1.02 39 297 2569+ 1.58 6.15 174 93.58+2.95 315
303 29533620 210 -253 292464821 281 —348 88.56+5.76 6.0
1212 1243.54428.10 226 260 1233.86£22.87 1.85 1.80 9438546 579
HER 5 4684029 620 —640 4894038 17 -220
10 1052£0.79 751 520 10714075 7.00 710 8774312 356
120 115.86+3.94 340 =345 11758571 486 -202 9192366 398
480 47049+17.08 363 -19 4713.09£23.89 5.05 —144 8831£2.62 297
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REE2.4.17 00T 1% S A DN i SR I TR (40) - 55
Bz (M, 4 B “2.4.37 300 F “ B R 5 100 p-----
2SR AN i AR AR B (R R /N BE B
12.63.151.10 606 ng/mL, 7 & % 5.60.240 ng/mL) , it
Tl A5 o 2o R R X I P IR 4R R 2,417
T € 1 S A e SR AR (42) o THEHR IR
R ARBURICR (% ) =A41/4.x100% , 85 R 0L 4.
248 FUEMIRE  FAR2.4.57 00T kB Eh AR /N
B IO ViR B 43 1)K 25,25 .303 .1 212 ng/mL, T % 2%
TR 2092 10,120,480 ng/mL A ML RE S , B4 i
W4T 6 00, PR IR “2.4.37 01 N sk b AT AL BR, 76 5
FHCE 24 h R E R (—20 C~%F )3 WG, H A
“2.417 T G SR RERED E i TR AR . A5
TN TE BRI, A A i R R /N BE R 0 TR A
RSD#/NF4.00% (n=6) , 7 & 2 WE TR LY RSD 4/ F
6.00% (n=6).
2.4.9 ZEESES W36 R EBENL R 15 % T 0
PRI FHE T ORI (A THET OREE,
4.00 g/kg) , T @ BERUL T im0 B (45 T s
W, 1.43 glkg) , BIERERIL 8% X IR (3945 T i 3R
UK, 0.42 g/kg) B2 6 H o SEHHT, T A REISEEEA
FK 12 h, AR ZH 5 %6 B8 20 K B3 31 2 Mk v S o Ak
Jei I S (1 i /kg) 55 AR FRER K 5 s RSN I , 45 24
P14 BB UV T A R 259 (10 mL/kg) , 45X HEZH K F)
BAYRTE B S IRBUE BRI o IE TS 109% KA 5 (3
mL/kg) BRI , 75 A [ s ] 55 (0.0.25.,0.75.1.2.4.6.8,
12.24 h) FHRAEHIM 400 uL, B E F 5 F FF R 90 EP 4
1, L4 000 r/min 2.0 8 min, 43 &5 Ii13¢ , T — 20 CUKFH
HPRAE . FHR“2.4.37 300 iy vhoxt i R i EA T AL B
PR 2,417 T T 3% S A AR 2, Je ST AR
BiEA T 1)y R TR R R /N B T S R I 2V is
FH Excel #4221 25 -0 # £k (€1 2) o iz ] WinNonlin 7.0
A SRR B SR 258 S8 (R 5.3 6) , £l
PLx + 5278, FIFH SPSS 26.0 5% 4 B0 14007,
Lo R PP ST AR A BRI B A T AL ] LA A, FEAR S8
Bk R 25 22000, Kk #Ea=0.05.
TR R, HEEN IRA HUES , 75 3% 70O R
HEZH K SRR N ER R/ NBERR Y o AUC, -\ AUC, . 3 1 3%
FhEr, CL B & R (P<<0.05) ; 55 B AR R A5 3% T2 0
JE et HE 2 EL A, 5 3 7700 e AR AR 2 A B P 6 1R /)
BERR Y Crex . AUC, . AUC, - . MRT,—,,MRT, .. }5J I 2 F}
i, CL &R (P<<0.05) . £645HE/R, 5 H XTI
R, T3 T T R K RN B B R0 1 i3
K, o AUC, -, AUC, - . 34 i 25 7+ 55, CL 4 25 A%
(P<<0.05) ; 5 ¥ I RU L I 342 700 IS 2 6 BEL A F A2
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800 4 ~ s
700 %
600 ‘\ HIET Lh#*ﬁ’m’fﬂ
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2
“n 400 A
E .
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160 4 o X AR
| - H
10 e T R 1AL
120 T O AR A
= 100+
TE:Q 80+
\g 60_
40
20
0 T — l I Ll E—
0 5 10 15 20 25 30
t/h
BHEER
2 BETUORERHEBKRAERMDMEOCEKXEER
KERFAIEE KR MR Z5-1F ih &
x5 BETOREREZEPIRE/NEERERR DM OE
REBBARMEEXREANGHZSH (£
s,n="6)
BH FiE R WA FETOREMERA T OREREA
tiz/h 40010.64 3.9610.67 4441116 4711040
t/h 093£0.12 081£0.12 0.81£0.12 0.80%0.11
G/ (1g/L) 530.25+41.01  611.00%36.62 729.25+28.43" 792.60+22.22"

3941.92+301.69™
4199.25+ 8413

AUG,-/(hepg/L) 178537415149 1905.09+64.89
AUG,-./(heug/L) 1802.73+144.88 19234346790

2166901 186.23*
2185.88£185.50"

MRT,-/h 379£0.25 3741011 3681031 5414028
MRT;-./h 4062031 39840.12 3904031 6.16£051"
CL/L/(hekg)] 1728135 16.13£0.56 1427+121 738£0.15™

a: GHEXS B AL, P<<0.05;b: 5 ATIEBIAIZE AL, P<<0.05;
c: 5 T AR IR He A, P<<0.05

*x6 BETORKE EEERMMEORERE
*Eﬁ:km*ﬂIE.%jCLLLWWE']??iZ‘JJ¢ H(xzts,
n==6)

ZH FEARA  FERRY  FETORENERY HETORERNL
fin/h 1161031 1.5720.10 1.50£0.12" 1.6810.22
tud/h 133£0.58 125050 1.25£0.50 1.50£0.55

co/ (ng/L) 104.45 159 126.63121.27 132841887 137301 18.18

AUC, /(hepg/L)  25495+57.04 3428744633 404,50+ 87.13° 556.58%108.86™

AUG/(hpg/l) 258276208 355744713 4204049141 59923+ 14770

MRT,-/h 2221025 2371016 24610.03 2931031

MRT,-./h 2331036 2651016 2.75+0.06 3321044
CL/L/(h+kg)] 879811973 62501771 587112330 38.5749.53"

a: SHEEXT R, P<0.05;b: 5F
o G T HERT IR A, P<<0.05

EARTA H B, P<<0.05;
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kT OB K FUAN T & R AUC, - AUC,-.. .
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3 it
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