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Pharmacokinetics Effects of Naloxone on Ginsenosides Rg;, Re and Rb, of Shenmai Injection in Rats in vivo
WANG Peng', XUE Qing-dan', JU Ai-xia’, KANG Yu-hong’, LI Qiu-hong' (1.College of Pharmacy, Heilongjiang
University of Chinese Medicine, Harbin 150040, China;2.Teaching and Experiment Center, Heilongjiang Uni-
versity of Chinese Medicine, Harbin 150040, China)

ABSTRACT OBIJECTIVE: To study the pharmacokinetics effects of naloxone combination on Shenmai injection in rats in vivo.
METHODS: 12 rats were randomly divided into monotherapy group (Shenmai injection 9.00 ml/kg, iv) and combination group
(Shenmai injection 9.00 ml/kg+naloxone 1.80 ml/kg, iv). The blood samples were collected before administration and 0.083, 0.25,
0.5, 0.75, 1, 1.5, 2, 3, 6, 12, 24, 48, 96 and 144 h after administration. HPLC was adopted to determine the plasma concentra-
tions of ginsenosides Rg;, Re and Rb,, and DAS 2.0 software was used to calculate the pharmacokinetic parameters. RESULTS:
Compared with monotherapy group, the plasma concentration of ginsenosides Rg; in combination group was increased, CL was de-
creased, t,, and MRT were prolonged, and AUC,-1.1» Was increased; the plasma concentration of ginsenosides Re was increased, K.
was decreased, . was prolonged, MRT was shortened, and AUC,-1:» Was increased; the plasma concentration of ginsenosides Rb,
was decreased, K. was increased, #,» and MRT were shortened, and AUC,-.,, was decreased, with significant differences (P<<0.01
or P<<0.05). CONCLUSIONS: Shenmai injection combined with naloxone can slow down the removing of ginsenosides Rg, and
Re in vivo, and obviously the plasma concentration of Shenmai injection is higher than monotherapy group; speed up the removing
of ginsenosides Rb;, and the plasma concentration of Shenmai injection is lower than monotherapy group obviously.

KEYWORDS Shenmai injection; Naloxone; Drug combination; Pharmacokinetic; Rats
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Fig1l HPLC chromatograms

A. reference solution of ginsenoside Rg;; B. reference solution of ginsen-
oside Re; C. reference solution of ginsenoside Rb;; D. internal standard
solution; E. blank plasma; F. plasma sample after administration; 1.gin-
senoside Rg;; 2.ginsenoside Re; 3.ginsenoside Rb,; 4.internal standard
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VTR, A I A I A BT R 43 0.5.5.0,
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Tab 1 Results of recovery tests(n=5)
o TARE, SRR _ Jik g
pg/ml xts,% RSD, % xts,% RSD, %
ABEIFRg 1.0 830093712 4472 101589+1673 1647
150 7941042869 3613  101.120£2.727 2.696
300 79.015+3.148 3985  102336+2552 2493
AZRIFRe 05 7018542577 3672 101.130+4.029 3.984
75  74784+4918 6577 997984132 4141
150 7592144229 5571 99.046£3.540 3.574
AZRIFRL, 05 8142143397 4172 106.381+6.782 6375
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2000 82909+5072 6117 9831741767 1797
2.1.6 gm0 S o AR NS BT
Rgi(30.0,15.0,1.0 ug/ml) Re(15.0.7.5.0.5 pg/ml) \Rb,(200.0,
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Tab 2 Results of precision and recoveries tests(n=5)
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LN — —
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ABEFRe 05 0.525+0.018 3428 055140015 2722
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150 1501140698 4650  15722+0.249 1584
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Tab 3 Comparison of pharmacokinetic parameters of rats between 2 groups (¥ +s,n=6)

i ANBHEARg _ NSRBI Re ‘ =5 ‘

4 B4 U 4 L B 4
K. h' 2.45240.799 2.73540.752 1.491 +0.081 1.223+0.049* 0.016+0.001 0.018+0.001*
CL,ml/h 0.33240.042 0.25340.045* 1.092 +0.022 1.016+0.121 0.005+0.001 0.005+0.001
fis,h 0305+ 0.086 0.43140.030** 0.466 + 0.025 0.568+0.022** 42.871+2255 38.595+2.146"
MRT,h 0.94440.010 0.956 % 0.006" 0.924 +0.005 0.886+0.008"* 0.871+0.008 0.810+0.003"*
AUCy i1, pogrh/ml 26630 +3.093 34.445+5.682" 7.62240.131 11.1334£0.633°*  2639.834+26.66 2545.778 + 14.024**
AUC, ., pg-h/ml 27.43243.092 36.445+6.161** 8.245+0.164 12.558+0.611**  3030.592 + 18.34 2798.551 £8.677*"

TE: SR, *P<0.05, **P<<0.01
Note: vs. monotherapy group, *P<<0.05, " *P<<0.01
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Fig 2 Drug-time profiles of rats in 2 groups
A. ginsenoside Rg;; B. ginsenoside Re; C. ginsenoside Rb,
Note: vs. monotherapy group, “P<<0.01

P12 T, BB i 4H K R4S R N2 1T R\ Re AL
R E R R T, 2R HASIHE L (P<0.01), HH
RS AR — 8 YRR BUE T B TR
SRS B[R] N 2 R Rb L 2V FE I AR F oo 4L, 22 S HA
Giil2E X (P<0.01), Wi R BIARN A S 21 R \Re .Rb,
I 2GR — SRR

e 3 A, SR A b BRI R RUIA N A S 2 HF R
) CL BH 2 FAIG, £, 71 MRT BH S G4, AUC -0, B B 38 I A2
AT Re [ KSR A, 1. D i 2E4 , MRT BB 46 5, AUCo- 1001
AT 30 s NS B Rb 9 K 2380, ¢, FMRT B 52 4575,
AUC, i R /D . DL 22 R EA G5 L (P<0.01 5§
P<<0.05),
3 it

CGHRATZY f b ) v 24 B SR 56 T\ h ek T 222 5
W, FF NS B Re NS TSR T E I lisir; A2 BT
Rb ELI S i m AR BT AS B H Rg 24 S+

TEZD 2015455 26 45 191

W= NS =B B A AR 2 — . IR ik
FINZ 1 Rg Re (Rby AE g 2 22 V5 24 8l 2 WF 52 1 46 b
i
AT TR, BB T 9 S 28 R, 19 125 7k 2
W= T, IR UE TR A2y sh e S5 AR AT
FE A T 245 1K X0 V8 7 e 4 R ot i 7 2038 5 14 gt PR 22—
IR A W ST 4R TE R, X oA bl 28 2R 8 1) 2 I ] = S B P 7
Xof B 28 T IR ORAP RN AE 25 b 28 ST I T T, H LR i O
A P 3 a1 i A Ao 22 358 T3 P9 7K R PR o 1 ke S 3
M, Iehh , NS A Rg i 5250 i MR b 5 38 i 20 2L 1ffL =
BRI
HWFFARIE , NS BT Re XoJ fili il 1 P38 R 400473 AR 34
HABIFOTTR0 . ARSI W], e TN I B iy 2 8
T Re Ay I 254k BE WY 0 & TR 4l Ol T IR & 2585 %
B HRUCHED , 222 TSRO T A8 & T 5 10 I R 25 %80 1
JAT R85 9% B i A NS 11T Re IR g T A58
T Re TER N ITHFRA %
15C PN i g 2 5217 Ry A9 I 24 16 3 I S IR B I 40
FRN BRI 2 TR IR IE R 4 I R
e AR A 28 RGBT B T AT B A S B RD,
AR P B 7 7= ) Compound K 5 42 18t 2 i 4 48§ /E ™,
DRI I, A0 490 3% e X6k 2 247 Rby 36 PEAR 1 7= 9 Compound K
TEVR A B4 2 8l ~7 5 Wi ] RE -5 P 25 166 R 7 R0 it A5 G (AT 5
it — LI BIFSR .
Sk
[ 1] Zhang JH, Shang HC, Zheng WK, et al. Systematic re-
view on the compatibility of shuanghuanglian injection
combined with western medical injections[J]. Chinese
Journal of Evidence-based Medicine,2010,10(2):148.
[2] XIEAE. S22 0 FHRIA 9IS TG YT B A ) L st S st m
BRI TR [I]. AR o 3 [ 256~ %,2010,19(6) : 703.
[3] FBHREE, EAAE, BRSO G K IR T — 4
AP ERIR AR T]. o B ¥ & £9%,2014,23(11):2 089.
(4] Ak, LT, A5 5K 9918 A& 2 22 T SHBOT T I 52 o
HIE R ULEL D). B o B £ 9% ,2014,23(6) ;1 186.
(5] XUEhHe 943& & 1 2 22 TSR RO Ml th 82 AL
A G PRI B o B ZE,2010,19(7) : 1 266.
[6] AWM ASBITFHABEIERVRIERDL Y B % 5,

China Pharmacy 2015 Vol. 26 No. 19 - 2627 -



LY 5425 25 DNA B B0 T VR 038 P15
b
EATE ERLALRER, END KRT(HETEAAS 45 R, &) 410208)

FEHES  S567.2 XHEFRER A XEHRE  1001-0408(2015)19-2628-04
DOI  10.6039/j.issn.1001-0408.2015.19.11

W E B REBRRTRGIEAE SR, Fik IR RIS A 6 i AP R KR ALY 3 % A DNA(RAPD) &
FAR B RAPD- A-Bi4k BB (PCR) i AG M i 7= 24 A3 BAR AR (21 ANEF A S 3BT ISR R w ik T4 R it 51wk
F 4 (Na) A 252k A4 (Ne) . % &M455 8 5 (PPB) \Nei’s & B % #3540 (H) .Shannon’s 15 8354k (1), &R .0k 3 504
M 144, 23 00 v vkl P % A4 4 814, Nay 1.900 0,Ne 24 1.540 1,PPB £ 90.0%, H:$0.312 8, 135 0.467 5, %
AL KRR MRS SR E G A LRSS FARZ NAERETF L L7 BESER SN EIE A BAT R,
KEER R H AR TR MY IS S NI i AF SR B R ST B AR RN

Analysis of the Genetic Diversity of Germplasm Resources of Duchesnea indica from Hunan by Random
Amplified Polymorphic DNA

LIU Xiang-dan, GAO Yu,ZHANG Ya-li, CAI Jia-luo, TONG Qiao-zhen, ZHANG Cong-zi(School of Pharmacy,
Hunan University of Chinese Medicine, Changsha 410208, China)

ABSTRACT OBJECTIVE: To study the genetic diversity of germplasm resources of Duchesnea indica from Hunan. METHODS :
The random amplified polymorphic DNA (RAPD) reaction system of germplasm resources was established and RAPD-PCR was ad-
opted to detect the expressions of 24 groups of D. indica from Hunan (including 21 wild and 3 cultivated varietos in different geo-
graphical distribution). Agarose gel electrophoresis was used to analyze the results and calculate allele number (Na) , effective al-
lele number (Ne) the polymorphism points percentage (PPB), Nei’s gene diversity index (H) and Shannon’s information index
(I). RESULTS: Totally 14 polymorphic primers were screened and 90 electrophoresis bands were amplified, including 81 polymor-
phic bands with Na of 1.900 0, Ne of 1.540 1, PPB of 90.0%, H of 0.312 8 and I of 0.467 5. CONCLUSIONS: The genetic diver-
sity of D. indica from Hunan is rich, and there were differences in genetic background between the cultivated species and wild spe-
cies; clustering results show significant correlation with geographic distribution.

KEYWORDS Duchesnea indica; Germplasm resources; Random amplified polymorphic DNA; Genetic diversity; Clustering
analysis; Polymerase chain reaction
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