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Investigation and analysis on the satisfaction of general practitioners in Henan Province

CHEN Dong-ming, REN Wei-cun, LI Jia
(School of Health Management ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453000 )
Abstract; Objective

To understand the present situation of general practitioners’ job satisfaction and its influencing fac-
tors in Henan province. Methods Based on Human Development Index,24 communities of villages and towns in Henan Prov-
ince were selected as samples,and a questionnaire survey was conducted on the in-service general practitioners in 2019. Accord-
ing to the Liketer five-level assignment method, their satisfaction was evaluated according to the overall satisfaction degree, the
practice condition,the occupation environment and the occupation support. 450 questionnaires were distributed and 416 valid
questionnaires were recovered, with a recovery efficiency of 92. 4% . Results  General practitioners’ overall satisfaction rating
(percentage system) was 76. 83. Logistic regression analysis showed that the satisfaction of general practitioners was mainly af-
fected by age,education and professional title (P <0.05). Conclusion The job satisfaction of grass-roots general practitioners
in Henan province is higher than the average. Among them ,the job satisfaction of middle-aged grass-roots general practitioners is
higher than that of the young,those with university degree is less satisfied than those with degrees lower than secondary technical
school, higher-grade general practitioners are more satisfied than lower-grade ones,and those orienting public health services are
more satisfied than those orienting basic medical care.

Key words: general practitioners;job satisfaction;Henan Province ;influencing factor
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Investigation on empathy ability of junior nurses and analysis of its influencing factors
YAN Jun-wei' ;WU Yu-juan’
(1. School of Nursing ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453000 ;2. School of Optometry ,Sanquan
College of Xinxiang Medical University , Xinxiang , Henan 453000 )

Abstract: Objective
factors. Methods

To investigate the current situation of empathy ability of junior nurses and analyze its influencing
A questionnaire survey was conducted among 536 junior nurses in 5 general hospitals in Xinxiang by using
the general information questionnaire,the Jefferson Scale of Empathy ( JSE-HP) and the General Self-Efficacy Scale (GSES).
Results Total scores in junior nurses were (123.18 +17.75) points, and general self-efficacy was positively correlated with
empathy ability (P <0.01). Education background ,employment mode, job satisfaction,department and general self-efficacy were
the main influencing factors of empathy ability of junior nurses. Conclusion The empathy ability of junior nurses is above the

average level and there exists significant difference within the group. Nursing managers should take targeted measures to improve

the empathy ability of junior nurses,so as to improve the quality of nursing service.
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Investigation and research on grass-roots employment intention of medical undergraduates in Henan
Province and its influencing factors

YI Zhi-shuang, DU Chen-xu,SUN Yun-qin, JIANG Xiao-hua, WANG Jing

(School of Clinical Medicine,Sanquan College of Xinxiang Medical University ,Xinxiang , Henan 453000 )

Abstract: Objective To explore the intention of grass-roots employment of medical undergraduates in Henan province
and its influencing factors,and to provide new perspectives and reasonable suggestions for alleviating the shortage of talents in
grass-roots medical and health institutions and the employment difficulty of medical students. Methods A random sample survey
of medical students in 5 medical colleges in Henan province was conducted by means of self-compiled questionnaire on employ-
ment intention of medical students. Results The willingness of medical students to be employed at the grass-roots level in
Henan province was related to their scores, place of birth,family economic status, parents’ attitude , their understanding of policies
on grass-roots employment, and the propaganda of schools on grass-roots employment. The differences were statistically significant

(P <0.05). Conclusion The government,society, universities , families and individuals should take multiple measures to form a

joint force to promote and guide medical students to be employed at the grass-roots level.
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Impact of 30-day closed weight loss camp on physical health of overweight children and adolescents
and follow-up study

TANG Hua' ,DANG Shan®,GU Yu-dong’

(1. Sports Department,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453000 ;2. Basic Medical College, San-
quan College of Xinxiang Medical University , Xinxiang , Henan 453000 ;3. Beijing branch of China's Weight-loss Talent , Tongzhou,
Beijing 101101)

Abstract: Objective To solve the problem of overweight and obesity in children. It is related to the “starting” rank of
national physical health,the scientific and long-term nature of the fitness industry on some routes, and the research value of many
chronic diseases in children caused by obesity. Methods Through in-depth interviews, suggestions and opinions from various
people were integrated into the questionnaire ,including those from physical education teachers, nutritionists , coaches , physical fit-
ness trainers for children and life teachers with rich experience and higher education, and those from students of different
schools, grades, genders and BMI ranges. Through the questionnaire survey, the influence of force majeure on subjects is mini-
mized to reduce the error of the research results. In addition,400 overweight students in grades 5 to 8 were given a 30-day closed-
in training camp model intervention, and their index changes were observed, followed by a third follow-up test one year later.
Results In addition to the cardiopulmonary function, round-tripping and 50-meter running, the 30-day closed training signifi-
cantly improved the body composition and physical fitness of the overweight children. In addition to abundant factors identified,
the interests and hobbies of children were significantly correlated with the rebound. Conclusion The closed training camp re-
sults in improved physical fitness of children,but the current mode cannot meet the requirements of improving all body compo-
nents and physical fitness test level. Specific attention,therefore ,needs to be given to the cultivation of interests and hobbies to
solve the problem of overweight and obesity besides exercise and nutrition known to people.

Key words: children;overweight;training camp ;rebound ;interests and hobbies
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Investigation on health status of students in private medical college and analysis of its influencing fac-
tors
Ren Wei-Cun,Ma Qian,Li Jia, Wang Yun-Yun, Chen Dong-ming
( School of Health Management ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453000)
Abstract: Objective

To investigate and understand the health status of college students in private medical college and
analyze its influencing factors,so as to provide reference for improving the health of college students. Methods An online ques-
tionnaire was used to investigate the health status of college students in a private medical college in Henan Province in October
2019, analysis of variance (ANOVA) was applied to evaluate the health differences among students of different grades, and the
approach of binary logistic regression was applied to analyze the influencing factors. Results The health percentile scores of
freshmen , sophomores and juniors were 78.47 +8.20,79.50 +8.03 ,and 81.39 + 8. 44 respectively, showing significant statisti-
cal differences (F =3.058,P <0.05). Differences in health knowledge, diet and exercise behaviors, drug use skills among
students in different grades were statistically significant ( F =6.621,3.098,4.759,3.275,P <0.05). Students’ grades, mother’s
education, and participation in health-related social practices or not were the main influencing factors of college students’ health
(B =0.700,0.874,0.514,P <0.05). Conclusion College life can significantly improve the health of college students,and the
college should encourage students to participate in more health-related social practices.

Key words:

private medical college ;health status;influencing factors
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Investigation report on mental health of medical students during the outbreak of novel coronavirus
pneumonia
YI Zhi-shuang, JIANG Xiao-hua, GAO Huan-jun,XIE Jing, WANG Shi-ya
( School of Clinical Medicine ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453000)
Abstract .

Objective To investigate the mental health of medical students under the outbreak of novel coronavirus pneu-

monia,and to provide scientific basis for later psychological intervention. Methods A network questionnaire survey was conduc-
ted among 1234 medical students in our university by using SCL-90 symptom self-rating scale and self-compiled questionnaire,
and the results were compared with the norm of domestic college students. Results Through the evaluation and analysis of SCL-
90, it was found that the scores of medical students on compulsion, depression and anxiety were significantly higher than the norm
of national college students,and the differences were statistically significant( P <0.05). Conclusion Under the epidemic of no-

vel coronavirus pneumonia, there are psychological problems of compulsion,depression and anxiety in medical students with dif-

ferent degrees,so universities and relevant departments should implement accurate mental health education for medical students.
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Hout 1.86 £0.66 1.77£0.68  0.893  0.360
it 1.48£0.44  1.46+0.53  0.993 0.381
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AR R TREPFI .G, B2 453003)

WE: Br PRI B RRAE AR T ERES T MU= R R AR, DU 328 SRR A 2%
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The effects of Methyl Jasmonate on secondary metabolism of hairy roots of Rehmannia glutinosa
SONG Xiao-feng' , YUAN Zeng-yan'’ | LIU Wan-ying’ ,ZHU Yun-hao’

(1. School of Life Science and Technology ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453003 ;2. School of
Pharmacy ,Henan University of Traditional Chinese Medicine ,Zhengzhou ,Henan 450046 ;3. Henan Hawthorn Utilization Engineer-
ing Center ,Xinxiang , Henan 453003)

Abstract: Objective To explore the accumulation of secondary metabolites of Rehmannia glutinosa roots induced by
methyl jasmonate,so as to increase the yield of effective components in hairy roots of Rehmannia glutinosa. Methods  Hairy
roots of 0.2 g were inserted into 1/2MS liquid medium of 50 mL and divided randomly into the experimental group and control
group. Methyl Jasmonate was added into the medium when hairy roots had been cultured for 12 days at the optimal concentrate of
50 wM. Ultimately hairy roots were harvested on the 0,2nd,4th,6th and 8th day after elicitation respectively. The contents of
catalpol and verbascoside were detected by High Performance Liquid Chromatography ( HPLC) , and the production of iridoids
was tested by ultraviolet spectrophotometry. Results HPLC analysis suggested that there was no catalpol in hary roots of Reh-
mannia glutinosa. And the content of verbascoside reached 71.46 mg/g DW 2 days after elicitation,roughly 1.41 times that of the
control group (50.72 mg/g DW). The total iridoids showed a certain fluctuation within 8 days after elicitation,but there was no
significant difference between the experimental group and the control group. Conclusion 50 pM methyl jasmonate can signifi-
cantly increase the accumulation of verbascoside during its synthesis, which may also negatively inhibit the activity of key en-
zymes in its synthesis pathway and decrease verbascoside. Meanwhile,50 wM MeJA may have no significant effects on accumula-
tion of iridoids according to available data.

Key words: methyl jasmonate ;hairy roots of Rehmannia glutinosa;catalpol ; verbascoside ;iridoids
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YRR R TR R E D E A B R R,
BT AR A PR A BRI i BB R SR
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HE i X #%: C1000 TouchPCR {¥ ( 2% E BIO -
RAD 24 7)) Waterse2489 1 &80 AH €4 3% A (IR 47 1H:
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M) < AR A 2 P 4 DNA 2 B0l 1 & (bt
B i 28 A5 ) B BA BR 2 A it 5 00141505 ) |
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250.0 mm,5 — Micron) & 3% £ ; # ¥ 30 °C; i i



- 26 -

RAEREHH S5

2020 456 H

1 mL - min ™" ;#0095 4 334 nm.
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a7 HAEYA SR AT KA BGE AR, & B %
B R R, SRR IR X 2 KA
LA RV - BLE AT B A 7R 22 5o

BARMRE | Rl sh AR &, 78— i [ P, ok
PRI W B B 5 AR 00 B o 3 5 A Al B R A . 3
1R IR I 6] 9 BE 8 S KB A 1T R4 5
IR LS. R, 7 4 T b 5 98 S T R P i
$0 3 IR U A PRI B B R A TR AR

Rz Iy A 5 Ak A0 A A ) B R LR A TS T
JE IR A T F IR 18 AN [ e J32 o JE2 A0 Ak BT i), A
T P A e V8 = AR 1F o e, O %K B AR AR
o B S AR i R S B R DA A AR N A
AR S A 0 A, 3 5 T TR PR TR A 4 A ) 2000
T — 2 AR SR T TR PR T 0 B KRR o O AR AR
Y& IR AR A

SE K.

(1] AT DR, kb 25 B A2 o3 T 25 B TR stk S (0] v [ =
Zi Rl ,2015,5(15) :3941.

(2] KT SC, WA, BRBT A, 5. H B9 % 1 B i L i BT 2 0 e 5
T ms (], op BRI 25,2013,15(1) :38-44.

[3]  XUZERE, K0T, #8 &4, 45, 3 0 B AR 103 5 S A I 1k
[J] iR AR A B2 ,2015,10( 1) :47-50.

[4] EWELINA Pia? tczak, ALEKSANDRA Kro' licka, MARZENA
Wielanek. Hairy root cultures of Rehmannia glutinosa and produc-
tion of iridoid and phenyl ethanoid glycosides [ J]. Acta Physiol
Plant,2012,34(3) :2215-2224.

[5] HWANG S J. Growth characteristics and catalpol production in Chi-
nese foxglove ( Rehmannia glutinosa Libosch. ) hairy roots trans-
formed with Agrobacterium rhizogenes ATCC15834[ J]. Plant Biolo-
gy,2016,48(9) :380-386.

(6] 5kEE,FIF RE . FH TS T 5 Wi X 7 48 5 2 6
AR P ZRE AR B [ ], A9 TR 24 ,2013,12(2) :214-
223.

(7] Z=BUWIGE, RER,F. AYHIEAYES XIS BRR
FFRET IS ]. P H25,2006,37(6) :262-265.

(8] XN, THHE, JAMGK, % HHAESTHAZBRNETAY
BRI R MR [ ] [ b 22 ,2004,29 (4) :302-305.

(9] RIS, 25K, 55, b 8 AR = W 2 6 0K R 3R ik
K5 S R AR SR AT [0 ). Rl B 4 41,2018, 20
(11):3643.

[10] 1% . ARG R IFS BRI T KA B A 7= B 1 OB 5T
[D]. B BT Fh4 K2, 2016.

[11] 24t i BRI S 1A R A A 0L 2 B B TR M 1T 5 K A

SRS E [ D] KB < i i Al K% ,2016.

PINBRBI, TRV, E R, 45 SRARR PR xT S P BRI P EH

R bR A YR o BUR FOB R e [ 0] b B o 2y e ik,

2013,11(6) :1712-1718.

[13] E2 5, B0, MR, 6. KA W B T2 BRRF TS
T 2 i AR MBS B i SR [0 ] o [ v 25 2% 35, 2007,4(2) -
300-302.

[14] BRGS0, sk i, 55, R 17 95 S X A 9 o 2R AR08 /9 5%
[I]. WP S5 7 % 20 & ,2015,21(7) :210-215.

[15] EWELINA Pia tczak , LUKASZ Kuzma, HALINA Wysokinska. The

[12

[

influence of methyl jasmonate and salicylic acid on secondary me-

tabolite production in Rehmannia Glutinosa Libosch. hairy root cul-

ture[ J]. Acta Biologica Cracoviensias. Botanica,2016,58 (1) :57-65.
(RERE:NBE)



%13
2020 4F 6 H

KAEREHH SHE5E No. 1

Comprehensive Health Education and Research

Jun. 2020 - 29 .

& RgCDPK KRB EE S RIESTH

BRI, RO, AW’
(LT % B2 I = A i A b BRSBTS BT 5 453003 52, 30T g o P2 245 K 25 B, T 5N 450046 3. 3] 7 45
k25 45 TR BRI oL T 4 & 453003)

WE: BE RS OB (3 (calcium - dependent protein kinases, CDPK) J& [N, Jf E AT A2 99 17 8 2 Je
MU e . ik DORBOI MR, SO 519, s B 3 RgCDPK Je & K41, 9F il I TE & 3 i kA7 A= 15
BB, RMPOEE & PCR BiARMAT LU 07, SR TTREMR BB ¥ COPK JER I JE 2 1770 bp, 4 18 4>
589 A H MR 5 0 1 [FWE 0 M e B B0 6 13 5 B 4RO R 1 O L Y 2 4 o 22 S IR/ O R TR A I IX ) B - T
KXo AU 3 iR RgCOPK fEM B P R IK IR s . £518 AWTFL I T i 3 8 COPK 2R, O LUJS R AT
FE CDPK 1 3 5 3% A 5 05 55 A 9 B Al A W v o 9 23 T HIL 4R RS SRRl

REEIR . ME EUOBUE AN s A2 W R B o AR e

HES S :Q943.2

Cloning and expression analysis of calcium-dependent protein kinase genes in Rehmannia glutinosa. L
SONG Xiao-feng'* | YUAN Zeng-yan' ,ZHU Yun-hao’
(1. School of Life Science and Technology ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453003 ;2. School of
Pharmacy ,Henan University of Traditional Chinese Medicine , Zhengzhou ,Henan 450046 ;3. Henan Hawthorn Utilization Engineer-
ing Center ,Xinxiang , Henan 453003 )

Abstract:;

Objective To clone and analyze the gene of calcium-dependent protein kinases in Rehmannia glutinosa ,and

to analyze its sequence information and tissue-specific expression. Methods In this study,a full-length cDNA of RgCDPK gene
was cloned from R. glutinosa. Meanwhile, the bioinformatics analysis was used the online software, Quantitative real-time PCR
technique was used to detect RgCDPK expression level in different tissues. Results The full-length ¢cDNA sequence of RgCDPK
gene was 1770 bp and encoded 589 amino acid residues. Homology a analysis showed that RgCDPK protein contained serine/
threonine protein kinase region and EF-hand region, which were typical domains of calcium-dependent protein kinase. The ex-
pression analysis of RgCDPK in different tissues revealed that high transcript levels occurred at leaves. Conclusion The CDPK

gene of Rehmannia glutinosa was successfully cloned. The results of this study provide theoretical basis for further study on the

function of CDPK in biotic, abiotic stresses and continuous cropping obstacles.

Key words:

Ca’ " JE A0 40 M v o B A 55 0 il 20— s )
AR S P Ca " Wk BERG N & B E B, = A 15 5 9t
i o AR H AL 2R [ B (calcium — dependent pro-
tein kinase, CDPKS) J& — R 3% i 77 1 85 (1 S0, 24
CDPK &5 Ca*" 454 J5, CDPK B3 1k & 4 1E 1" .
CDPK £ A 4y i 137 i L 5% 28 410 256 3F A= 9 3
PO AE T HLE A A P A PR R B W), CDPK
WA P AR S R T P 3 R Y 4 T AR R
FEEEMMT . COPK 3P BA 4 A ML 7 45 4
3, AR YA N A i AT AR X AR XL A X
X, HEX—BEHEA Ca’ 4541 EF T
HI 45 (EF — hand) ., Ca’" 5 EF - hand 454 )5 , CD-

K Fs B H:2019 -12 - 11

Rehmannia glutinosa ;calcium-dependent protein kinase ; bioinformatics jtissue specificity

PK 73 [H] 45 ¥4 & A2 A2 Ak, S 30 8 00 DA 4 6V H
Bk, A2 CDPK K &2 H: 8 1 i 0% v, E i R AL
A e PSR G R = -3 0 Sl i3 E e I SN 11759709
XHE S B R B X S R ) H 2 (Reh-
mannia glutinosa Libosch. ) [ 3 ff o T- M B, B
TP TR Ok L B R M SR AL M B R
B Di s A&, AR 44 B 4G o b B M i IR L&
AR, B BHEA LK, RPAG 37 T PR DG Ml ¥ A T b A
PR H B 5L A A& A 25 DG s, 25 75 SRS s o, (.
FEAEAR R A b M A R GE AR RS R AL
WIEHES - 10 4E 5 AR AT, sk L& BF
KA, EGEFES ARG ge et L A YR
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YEE BN JFEH, L W, EENE P2 & 5 A AT, E-mail : yzyxx2008 @ 126. com,,
BIRAEE AR R, B, Wt FENFEL Y T4 Y2058, E-mail : guxinhan123@ 163. com .,
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9, FECEMFEE MR E , Jih CDPK 7e L
R T EEMER . RS A3 %
T 21 4> CDPK Al REZ 5 T ARt 2 J8 M 1% S il iR
IO AR 38 A E R o AS BT S A A AR A SR AL
N 5 B S 2L Hp A R R — 2 2 B MR 2R
AOFEIR, JF 20 A 1% TN 20 1 £ 3 B AL R I 45
YR AL TSI 0 R S, A T AR S [ R R gk
R, DU Ol TR ABIE 5 7 M o 2% A o 15 25 A2 1) I
AR P38 w9 o3 AL 3R A R A

1 HEE5H®

1.1 SRIe##

Hb %5 (Rehmannia glutinosa) I ] g H = 25 K2
FEWI b, 22 R 0 R B B e N X SR . B3
BN IR AR 6 7 4 B T AE I, 47 B B A
PRAE IR DR S 23 0 O i AE A 20, B AR 0, W
AL VRIGE T -80 CUKFIORAT, LiA IS Sl .

1.2 RNA KJ42EUE cDNA & &

HOgr 8 o g 0.1 g, fERA P R, T TR-
Izol i3 ( Thermo Fisher Scientific) $21 RNA, #£Ht
f RNA 1% 35 B F Dk 058 e A6 00 4 B, A6 M) 5
5 M T )5 2 cDNA B85 i, B 7 pl RNA ffi ]
TIANScript cDNA £ — i & B & (R AR AR
(L) A RA A 2 B & U B B4 Ar .

1.3 % CDPK EF = [

VAl 5 2 % 1 P s RO P b — 2R TE Rl CD-
PK [y unigene 4 K J¥ 91 % % % 1§ 91, ff /il Primer
Premier 5 B3t 4F P51, PCR SR iR & O 20
pL, ELRZH 43 0 F  BidR ¢DNA 2.0 wL.2 x Es Taq
mix 10 wL. | F i3 # (RgCDPK - F, ReCDPKR ) %4
1.0 pL A ddH,0 2 o S B e it anr .
95 € ,3 min;95 C ,455,58 °C,45 5,72 C,2 min,35
AEFR ;72 CHEAR 10 min, PCR ¥ 1T 1% B bk
i oD SN2 I A G 3 S I D = U
pMD19 - T gkt 4T H B9 R By 4 45 )5 5 AL K+
DHSo Z MM, LG " T H AN EEH R
f LB [ R 1% 573 b 37 °C 8% 3523 ) i 8 1 BE, T
W4 PCR BIE 5 26 248 TAEY) TRy A IR A H]
A PR B
1.4 % COPK EEMEMERFESH

ffi I ORF finder ( http://www. bioinformatics.
org/sms2/orf_find. html) PEAT Il 8 BEAHE A5 4% 5 6 1)
BLAST ( https;//blast. ncbi. nlm. nih. gov/Blast. cgi)
PEAT R A1) 4 [R) U P 4% &K { A Protparam (http://

www. expasy. ch/tools/protparam. html) il & & /)
o3 F i S BAL M 55 ] SinalP4. 1 (hitp://www.
chs. dtu. dk/services/SignalP/) i Il 2 [ 1% 5 Jik ; i
J TMpred ( https;//embnet. vital - it. ch/software/
TMPRED_form. html) i | &5 19 £ & X ; {#i F§ NPSA
server( http://npsa — pbil. ibcp. fr/cgi — bin/npsa_au-
tomat. pl? page = npsa_sopm. html) il & |4 — 2% 4%
¥4, 4 Fl PSORT (https : //www. psort. org/) Fil Jlil #
40 i 42 457 ; £ J] SMART (http://smart. embl — hei-
delberg. de/ ) T il 2K [ 2 GE 48 ; i F] NetPhos 3. 1 (ht-
tp://www. cbs. dtu. dk/services/NetPhos/ ) Tl ill] 2§ H
BRIR AL AL 515 1 MEGAG. 0 ) £ 5 58 F sk AL, £l
J DNAMAN #1472 )7 41 L %t o
1.5 widtEEZE PCR

HAJE 52 5 B 51 W) T J7 %, il Primer5. 0 %
514 qRgCDPK - F,qRgCDPK - R, X TiP41 Jy N
S, S IIPERE a PCR A &1 B8, Bt i 20
wL (7K % .2 x SYBR Green PCR Master Mix 10 pL .
5/#)4 0.4 wL QN Rox Reference Dye0. 1l .ddH20
7.1 pL M cDNA 2 pL, PCR JZJ F2 /7 anF « Wids
P95 C 20 s;45 1 95 C 1 s;3B 2k 56 C 20 s; ZEff
95 C 1 s, 40 MEFH, 60 C 205,95 C 1 s Y7~
W, R HE AR R CufE LRI 270, 4y
AT EA R AL R

x1 5IMFIRARE

KBRS ElkZLZ]) i
RgCDPK - F GAGAAATGGGTAGCTGTT LA e b
RgCDPK - R TCACAAGCGCCTTCAAAA He[H R
qRgCDPK - F  TCTCAGAAACAAGCCCGACT P E R

qRgCDPK -R TTCACCTCCTTCTCGAACCC P E Bk

TiP41 - F ATTGGGTAGATTGCCAGGAG PEE NS

TiP41 - R CCATTGCAGCCAATTCATC FOLERNS

2 #R

2.1 RgCDPK EEM=E

FEWUG B RNA 28 1% B Jig 0l B e w ok A6z ) m]
WL 3 251 i 4%, 251 JC R Al e 2ty , DR RNA 5
AR, TR, T TR SRS, i 1 TR HE
SPEAA I EEZY S 1800 bp, K PCR 7™ ) v [ 3
pMD19 — T 2 A J5 Pk 18 B 1 o B XLy il 7y o )y 4%
RPFHEIG 2 ORF Finder T , %7 4 &% A — A K/h
3 1770 bp B 58 19 T B BEAE , 2 15 589 4> 4 K&
BR o W Fr 45 R fdi ] DNAMAN B0 55 5 5 41 1 51 3k
T2 P A Hext & B, ve B i 45 6 31 5 B sk 4 BT A 7
G584 —5, il BLAST BFH R,k Bt 54k
K45 A ( Handroanthus impetiginosus, PIN08903. 1) |
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[ S M3 ReCDPK 35 [F 1 5 e 5 25 36 40 W - 31

M1 £ ( Erythranthe guttata, XP _012857661) | Jig #
E & (Dorcoceras hygrometricum , KZV40794. 1 ) CDPK
P50 R IR 53 89% (86% 82%

K A InterProScan 7£ £k T. H 7l Il %} 4 ¥ RgCD-
PK T I PR SF 25 M 3817 43 #r , RgCDPK HAT 5 4
PRAFESFIR, 43 5 R AE 126 ~ 386 N 1) 22 B R/ 75 &
W2 EE 1 Bt A AL 25 F B R 4 A4S EF - hand , 45 55 1 45
A4t F 38, (433 - 461,470 — 498,512 — 540,542 -
570) ML 1% 7 5 O b B CDPK SEH (1) cDNA 4>
KIF 5, ¥ HAiw %4 RgCDPK ¥4 )5 51 #2538 & Gen-
Bank , 3 5 % 5% 5o MT024235,

2000

1000
750
500
200
100

1 RgCDPK EE ¥ i PCR =4
2.2 RgCDPK MEMIERFEST
2.2.1 RgCDPK EAREBUMRKEGKMESHF
RgCDPK S A 1) IF i 8 352 #E ( ORF ) &y 1770bp, % £
589 N LR 5k , ReCDPK 45 1 5t /Y #H X 43 Jit
N 66.06kD ; LIS S HL g (PT) 2y 5. 91, Ji 41 A
(2908 H4624N8320890S18 , i J5i + % g 9272, 4 1t
HL YR SE R AT 80 4> (Asp + Glu) 77 1E L Y 2 JE TR
A 89 4~(Arg + Lys),
A AR E 1 2 A & B CsCDPKILT 1 Jiig D5 48 %k
73.06 , AFRE RECH 45 E AL HEN O AR E B E
Bt BATERKREN -0.584 8 TR KMEHEA,
2.2.2 RgCDPK EQR4MEsH A TMpred L/
1, 10 RgCDPK 25 17 1) 5 B IX., 25 S W 7R, RgCD-
PK 25 H ] REAFAE — A 5 IR e , 2 % o 309 - 327,
Jr A EIN . i SignalP - 4.1 734 RgCDPK 1Y
55 Bk, 45 R R T A5 5 k. RgCDPK W] fig /&
LT A 38 2 78 22 K R i B RgCDPK 5
HEATWERR AL AL s U, 25 SR 40T - RgCDPK 5 B A
ZIREEA 71 ABERRALALA ( >0.5) , Hoh 22 5k 42
A IREIR 23 A BE R 6 1.
2.2.3 RgCDPK RyZ5f5i i 1F NPSA server 7F
LN XT RgCDPK — 9 4589 Tl , 45 % L W] RgCD-
PK 1 41.94% ) o — 12E 12. 05% f ZE fifi 4 |

6.62% (1] B — Heff M1 39.39% 1) JCHL 4 il 2 o fil
JH Swiss — model 7 & F{F BU b ¥ RgCDPK 1) = 4%
gik . TR R EE R R (1 2) , RgCDPK 5 1/
JF CDPK (SMTL ID:3q5i. 1) AL Jy 33.94% , HA
B R (>30% ) .

AR SRR BT RgCDPK 2R ik AT W R
Te AL R B, 45 R 0T : RgCDPK 3F A Z IR EEA
TEABBRAALE (>0.5) i 22 51 42 4, I &
2 23 A~ B R 6 1o

E 2 RgCDPK EEM=4%H

2.2.4 RgCDPK W Z Gt b KBRS

1] MEGAG. 0 & R ki, IR I+ CD-
PKERAHF T O,V YA, B ACD-
PK1.2 .26 J& T 1 %% ; AtCDPK15 .19 .23 .29 33 34
J& F 1 K% ; AtCDPK13 (14 24 J& F Il & Ji% ; AtCD-
PK16 .18 28 J& T IV K%, WK 3 fis,RgCDPK 5
AtCDPK28 4t F [d] — 43 3¢, i W] H Al g J§ T CDPK
IVZE T, 58T AtCDPK28 [a] 5 M e J

i% F| DNAMAN 7£ 28 %0 14 , ¥% 2 i SiCDPK16 .
SiCDPK18 ,SiCDPK28 | £ 76 K% A HiCDPK % 5 iy
# RgCDPK it 17 Z J¥ ) Lk X, W&l 4 fif 7R , RgCD-
PK B A 4 A~ MRy CDPK S5 44 4. AT A2 X AL IX
0 DR R X, BT AR XA TN s, R UR P B
G5 2 1 e X DR <P PR L 2 300 A A5 A Y
PR 1, PRIZ DX 5 A A AU AE JH Y Ser/Thr 25 1%
Wit 75, F BB 5 ATP 254 01E ] 1E C S h 4
A~ EFhand Z544 , ILRIOA AR SFIX, FBLR A2 F Ca®" 45
G HAERT A o PR SR 2
2.3 RgCDPK MJHRRIESW

i 28 Y62 5 PCR 4 R 43 B b 2 B AR o 76
M s Fe . S5 8K (I 5), RgCDPK 1
U I RE R T G ak i b i 3R A e
[ T AE AL 1 22 38 o fe I, 7E AR RN o i 323K
HERKAN
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. NP 001190794 1 AtCDPK15 ]

- NP 1939251 AtCDPK15
0A098014.1ACDPK23

L T{:NP 001319868.1 AtCDPK 23
OAP11790.14CDPK19

= {ansas&zmcopmg CDPK II
- NP 0013206031 AtCDPK33
100 : NP 001320604 1 AtCDPK33

splQBRWL2. 241 CDP K29
100 L— NP 974150 2AtCDPK 29
NP 197437 1 MICDPK34

]

53
100 L— 04091453 1A4CDPK34
NP174807 1MCDPK2 =
- NP 196107 1 ACDPK1 CDPK I
- NP 001190349 1 AtCDPK 26
100 0409919014 CDPK26 __
100 NP 190753 2MCDPK13 =
NP 001326349.1 AtCDPK13
NP 181717 3MCDPK14
100 i{: CDPK III
NP 973661 1 AICDPK14
8 OAPDI301.1ACDPK24
_nm{:NP180708.1AtCDPK24
100 NP 2014221 MCDPK28 =
1 NP 0013311991 AtCDPK 28
ARGCDPK
100 NP 1793791 AtCDPK16 CDPK IV
0AP11640.1ACDPK16
2 NP 195331 2MCDPK18
_m:NP001190932.1AtcopK13__

&l 3 RgCDPK Ry & Gt L

WLFIAVEDVRREVE
LF[AVEDVKRE:;ILKA SGHE!
W LE[AVEDVKRE! '1ILKALHGHE
LF[AVEDVKREVHILKALHGHE
MLFIAVEDVKRE' ‘11LKALHGHE
WLF IAVEDVKRE ‘1ILKAIE
QLFIAVEDVRREVEILKALE

’KKDSE
REVY IVMELCEGGELLDRILEKKDSHYS
EKSNGDRVAVKRLE KNK| R
ksn

GﬁQD[VGSAYWAPEVDi
v IRPFQD[VGSAYWAPEVU"
'IRP(}“QD[VGSAYWAPEVI‘E
IRPGEESODIVGSAYYVAPEV!
IRFGEEMODIVGSAYYVAPEVLE
IRPGEESODIVGSAYYVAPEVLERE
IRPG*QD[VGSAYYVAPEVU‘%

iESDVWS[GVIIY[LLCGRRPFWDKIEDG[FKEV
GIESDVWS IGVITYILLCGRRPFWDKTEDGIFKEV]
S| iESDVWSIGVIIY[LLCGRRPFNDKTEDGIFKEV K
BESDVWSIGVITYILLCGRRPFWDKTEDGIFRKEVLE
SDVWSIGVITYILLCGRRPFWNDKTEDGIFKEV]
SESDVWS IGVITYILLCGRRPFWDKTEDGIFKEV]
BESDVWSIGVITYILLCGRRPFWNDRTEDGIFREVLE

ASCHLHGE VARDMKPENFLE KSP|
ARCHLHEG VHRDHKPENFLE RSP

ASE T PED [SV IR
EIP!‘DISV

EF GAATWHVHQLEESS

WEF 'AAIHHVHQLEF‘H !
BEF QAATWHVHQLEESE
EE IAA]‘HHVHQLEE*

[EFR ILLRTASMSSR

sl efrfllr

4 RgCDPK FiREFF5ILL X5 R
TH . 2k SiCDPKS (XP_011099853. 1) SiCDPK28 (XP_011097051. 1) (4 4£ K4 A& HiCDPK (PIN08903. 1) fk i £ EgCDPK28 (XP_012857661) |
Wk CaCDPK18 (XP_012857661.1) K ###E CrCDPK16( AGH25068. 1) % i@ 41 & NiCDPK28 (XP_016507827.1)
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Relative Expression

0.4
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o N
1

Flollver ‘ Réot ' Le'af
ES HAAFRESN
3 g

A 5T 0 B A5 B — 5508 1 56 % 1) RgCDPK 3k
TP BB AE K/ Ay 1770 bp, Hh g5 ft 589 A%
FEWR IR . Xt RgCDPK 3[R 1) 25 ) S 4 i 1) 26 1 3k
15001 R B, AR SF S5 M AT 4 A JRARL [ a] A8 X 4
A X 0 ) DX A DX, A B R R R 11 K g L
ZEFFEAE . CDPK FEAE MR P 43 A )iz ZE AR (i 4K
R R4 R T P R A I 2] CDPK L 1 3%
RO ARBE M i 96Ok E i PCR Xt RgCDPK 1
b R ) 4L 20 B S R R S R AT AT, R B
RgCDPK FEW vh 2235 5t S i, FLUROG2 AR, 76 163 P 11
FAXF ik iR b .k E A fi DoCDPK1 )& F CDPK
VR AR AE T b R0k it g, RO 25 AR
Rk R . Ui RgCDPK Hy 31k A 44
K5, BN RIAE ) b i CDPK B & F W — I %
W, H Rk M st ] REAS ] o AR F 5 DA Ml 35 v e
B — W CDPK JE B, R G kAL 2 b7 & 30, Homl
fieJ& T CDPKD ZZji% , 5l mi gt AtCDPK28 [a] i 4 fix
UE . AtCDPK28 ft 2k 5] i L g S+ Nacl Hi ¥k B A%, 1M
JHL R 2 3 U3 o A8 R T X 2 o W38 Y i A2 P . TR R
T CDPKD % %) DoCDPK1 7EAKi \ABA 5 & ia
T g% S, DRI A V0 T B A B 0B 38 4R 5
BEEAEE P R VR o A R AR % S A ] —
b R B R R A S 2 AR T LR A AR
RESE EA SRR Y % B — i TR b
M. CAH MR R ES R 5070 18 % F P i 8
ek A Y T LA e T AR R
(CDPK ) 7 b # 3% {1 ) A& F 0 )37 op AT Bt & 5 % &
BLAEF . CDPKI1 JE N 78 3% 4 b 25 I K i b s 3
MR8 1 3 0 3 TSk #EHb B, i CDPK20 75 g K
b AR B P A B W TSk s, b e
W, X A R A CDPK & [ it 4

I FE T L3 16 M 2% A B A5 1) T2 B 7 P R HE
AT #1433t 200 AR R A O T 1. Rg CD-
PK ARy 88 CDPK 3 N R 1) — B3, Wl BETE
b B T A SO R A A — S I DR (ELA BE R X
TE H B 34 A [) I 309 AN [) 2 0 10 3 8 R 1 R AT 0F
G, AT 2 5 1 % AE B A b Ca” T fF S R
S AR B S i SR X N IE A b W A — i
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Observation on Hydrogen sulfide restraining[ Ca’* ]i and YO-PRO-1 uptake induced by ATP in PC12
cells
YANG Kun-li' ,LUO Hu',LI Dong-liang'**
(1. School of Basic Medicine ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453003 ;2. School of Basic Medi-
cine , Xinxiang Medical University , Xinxiang , Henan 453003)

Abstract: Objective To investigate the effects of sodium hydrosulfide (NaHS) ,a donor of hydrogen sulfide (H,S) ,on

intracellular Ca®* concentration ([ Ca’" ]i) and membrane permeability induced by adenosine triphosphate ( ATP) in PC12
cells. Methods Highly differentiated PC12 cells of logarithmic phase were randomly divided into four groups, which were treated
with or without ATP,NaHS and KN-62 ( P2X, receptor blocker) for indicated time, respectively. MTT was performed to detect
cell viability, Fura-2/AM staining was used for detection of[ Ca®* ]i,and YO-PRO-1 uptake assay was conducted for determina-
tion of PC12 cells membrane permeability in each group. Results ATP at 0.3 mmol + L' had no effect on PC12 cell viability,
while ATP at 1,3,5,10 mmol -+ L' significantly reduced PC12 cell viability in a dose-dependent manner. NaHS at 200 pmol -
L' significantly reversed the PC12 cell viability decrease induced by ATP,while NaSH at 800 pmol + L.™' enhanced the impair-
ment of ATP on PC12 cells. In addition, ATP rapidly increased[ Ca** ]i in PC12 cells in a dose-dependent manner,and it also
increased PC12 cell membrane permeability in both dose-dependent and time-dependent manners. However, NaHS significantly
reduced[ Ca’* ]i and PC12 cell membrane permeability induced by ATP. Conclusion NaHS could protect PC12 cells from inju-
ry induced by ATP,which might be related with its inhibition on increased[ Ca** ]i and cell membrane permeability induced by
ATP.

Key words: adenosine triphosphate ( ATP) ;hydrogen sulfide (H,S) ;P2X, receptor; PCI2 cells

In recent years,the effects of purinergic signaling
pathway in cerebral ischemia — reperfusion injury have
gradually grasped public attention, and research on
P2X, receptor subtype has become a focal issue. P2X,
receptors usually act as cation channels,but they would

also become membrane pores allowing pass of mole-

Y #5 B #5 ;2019 - 09 - 04

cules smaller than 900D with repeated or prolonged ex-
posure to ATP at high concentrations'' . Increasing
membrane pores result in cell edema, vacuolization, ap-
optosis and necrosis eventually *'. Under physiological
conditions, ATP activates P2X, receptor, causing Ca’"

influx,Na* influx and K" efflux and resulting in cell
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depolarization. In cerebral ischemia — reperfusion inju-
ry, damaged neurons and glial cells release large a-
mounts of ATP"*'. The high concentration of ATP stim-
ulates P2X, receptors, which not only can enhance the
inward current amplitude of neurons depolarization over
time, but can form “large membrane pore” allowing
substances with molecular weight smaller than 900D
(such as NMDG + ,YO - PRO -1, Ethidium) to pass
freely >’ . All these effects of ATP further cause the re-
lease of inflammatory mediators including reactive oxy-
gen species, valley acid, ATP and others, and the for-
mation of inflammasome, which further results in sec-
ondary injury (such as cell swelling, vacuolization, and
even apoptosis and necrosis) in brain and nerve tis-
sue' ' The concept of considering high concentrations
of extracellular ATP as “death factor” has already been
widely recognized by researchers,and the injury effects
of ATP have also been confirmed by recent stud-
ies'”"®). There have already been kinds of theory about
how H,S fights against ischemia — reperfusion injury,
such as activation of KATP channel, suppression of ex-
citotoxicity , antioxidant, and so on'’ "', Our previous
findings'®' have confirmed that the PC12 cell injury in-
duced by ATP is closely related to P2X, receptor. In
this paper, we focus on the protective mechanism and
key molecular target of H,S in ATP — induced PC12
cell injury, and attempt to provide some experimental

evidence for clinical application of H,S.
1 Materials and Methods

Reagents MTT ,ATP,NaHS, P2X, receptor blocker

KN - 62 and DMEM medium were all purchased from
Sigma ( St. Louis, MO, USA). Fura - 2/AM was pur-
chased from Dojindo Laboratories ( Kumamoto Prefec-
ture, Kyushu Island, Japan). YO — PRO - 1 lodide
(MD.629) was purchased from Invitrogen ( Carlsbad,
Canada). Fetal bovine serum ( FBS) was purchased
from Hyclone ( Logan,Utah,USA). Multifunctional mi-
croplate reader ( Bio — Tek ELX800, USA) was used
for absorbance detection.

Using sterile triple — distilled water, ATP was dilu-
ted to the concentration of 500 mmol - L™'and NaHS to
the concentration of 50 mmol + L™'. And KN - 62 was

diluted using sterile DMSO to the concentration of 1

mmol + L™""""_ All of these three solutions mentioned
above were stored at —20 °C in the dark and were dilu-
ted to the working concentration before use,respective-
ly.

Cell Culture and treatment PC12 cells were pur-
chased from Chinese Academe of Science Shanghai Life
Science Cell Resource Center ( Shanghai, China ).
PC12 cells were maintained in DMEM media supple-
mented with 10% FBS and cultured in a 5% CO, incu-
bator at 37 °C.

PC12 cells were divided into 4 groups, including
control group ( cells were maintained in DMEM contai-
ning 10% FBS) ,ATP group (cells were treated with 3
mmol + L ™" ATP for 3 h) ,NaHS + ATP group ( cells
were pre — treated with NaHS for 30 min, and then 3
mmol + L™" ATP was added to the system for 24 h),
and KN - 62 + ATP group ( cells were pre — treated
with KN =62 for 30 min, and then the same treatment
with NaHS + ATP group was repeated) .

MTT assay PC12 cells were seeded in 96 — well
plate with 5000 cells in each well. And,10 pL MTT (5
mg - mL ") was added. After 4 h incubation at 37 C ,
the supernatant was removed and 100 wL DMSO was
added. The absorbance at 490 nm wavelength of each
well was detected. Cell viability was calculated accord-
ing to the following formula: cell viability (% ) = A
(treatment group ) — A ( blank group )/A ( control
group) — A (blank group) x 100% . This assay was
repeated for 3 times and 5 wells were set in each
group.

[ Ca’" ]i assay PC12 cells were seeded in 35 mm
culture dish at a density of 2 x 10° mL ™" and cultured
for 24 h. Afterwards cells were treated as described a-
bove. PC12 cells were incubated with 5 pmol + L ™' Fu-
ra —2/AM for 30 min and then washed for 3 times with
Hank’s Balanced Salt Solution ( HBSS). HBSS was
added and incubated for another 30 min. Fluorescence
microscopy was used to detect [ Ca’* ] i. The ratio of
fluorescence at 340 nm to fluorescence at 380 nm
(F340/F380) was considered to be[ Ca’* ]i.

YO - PRO -1 intake assay When membrane pores
are formed in cells, YO — PRO - 1 with a molecular
weight of 629D can enter cells and bind with nucleic

acid to produce green fluorescence,thus the cell mem-
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brane permeability can be reflected by green fluores-
cence intensity. YO — PRO =1 (2 pmol - L") and
ATP were added to cells of each group simultaneously,
and were incubated in 37 “C for 1 h. Multifunctional
microplate reader was used for absorbance detection
(‘excitation wavelength 485 nm, emission wavelength
516 nm). The formula was as follows: YO — PRO -1
fluorescence intensity = ( Absorbance of experimental
groups) / ( Absorbance of control group) x 100% .
Fluorescence intensity of control group in this study
was set to be 100% .

Statistical Analysis All data were presented as
mean # standard error of mean ( SEM). SPSS 12.0
software was used for statistical analysis. One — way
ANOVA was conducted for significant test between
multiple groups. P <0.05 was considered to be signifi-

cantly different.
2  Results

Effects of NaHS on decreased cell viability induced
by ATP To determine the PC12 cells viability under
ATP treatment and the effects of NaHS on it, MTT was
conducted. After 3 h treatment with ATP,PC12 cell vi-
ability was reduced in a dose — dependent manner, and
the reduction was significant compared to control group
(Fig.1A) (P <0.05). ATP might therefore cause cell
injury.

To clarify the effect of NaHS on ATP - induced
cell injury, cells were pretreated with NaHS for 30 m,
and then 3 mmol - L™ ATP was added and incubated
for 24 h. After treatment, MTT was performed to detect
PC12 cells viability. As shown in Fig. 1B, when NaHS
concentration was 50 pwmol + L™ no significant effect
was found, while when NaHS concentration was 200
pmol + L™", cell viability was significantly higher than
that treated with ATP only (P <0.05). However, when
NaHS concentration was 800 wmol + L ™", cell viability
was significantly lower than that treated with ATP only
(P<0.01). The results showed that 200 wmol - L'
NaHS could protect PC12 cells from ATP - induced in-
jury ,while 800 pwmol « L' could damage cells.

(A) ATP reduced the viability of PC12 cells in a
dose — dependent manner. (B) Effects of NaHS on via-
bility of PC12 cells injured by ATP. = = P < 0. 01

compared with control group. #P <0.05 compared with
ATP group.n =3.
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Fig.1 Effects of NaHS on viability of PC12 cells
injured by ATP

ATP evokes[ Ca’* i increase in PC12 cells To elu-
cidate effect of ATP on[ Ca®* ]i in PC12 cells, fluores-
cence microscopy with Ca’" imaging system was used
to detect[ Ca’* ]i. The results showed that 1 mmol -
L~" ATP had no significant effect on[ Ca’* ]i ( Fig.
2A) (P>0.05),while 3 mmol - L™ and 5 mmol -
L' ATP increased[ Ca’* i significantly compared with
control group with an increase up to 50% and 66.3% ,
respectively ( Fig. 2B, Fig. 2C and Fig. 2D) (P <0.
01). The results suggested that ATP at certain concen-
tration activated corresponding purine receptors and

then increased[ Ca’* ]i, indicating that Ca’"

might be
a crucial factor in intracellular transmission of purine

signaling molecules.
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Fig.2 Effect of ATP at different concentrations on
[Ca’" ]i of PC12 cells
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(A) 1 mmol - L™ ATP exhibited no significant
effect on[ Ca’* ]i of PC12 cells. (B) 3 mmol - L'
ATP increased[ Ca’* ]i of PC12 cells. (C) 5 mmol -
L ™" ATP increased[ Ca’" ]i of PC12 cells. (D) Histo-
gram of increased[ Ca’* ]i peak of PC12 cells induced
by ATP. = P <0.05 compared with control group. =
#* P <0.01 compared with control group. n =20.

KN - 62 and NaHS inhibit ATP - mediated
[ Ca’" ]i increase In previous study23 ,it was found that
ATP could increase[ Ca®* ]i through activating P2X,
receptor and then cause cells injury. To investigate
whether ATP - mediated [ Ca’* ]i increase was related
with P2X, receptor, and effects of NaHS on increase
[Ca®" |1, fluorescence microscopy was used to detect
[Ca’" ]i as described above. KN — 62 treatment of 500
nmol + L' had no obvious effect on[ Ca>* i (Fig.3A
and 3G). However, when cells were pretreated with KN
—62 for 30 min before 3 mmol + L' ATP treatment,
[Ca®* ]i was significantly lower (P < 0.01) when
compared with cells treated with ATP only, and the
[Ca’" ]i increase in the two groups were 14.5% and

50% respectively (Fig.3C,Fig.3D and 3G).

As for effects of NaHS on ATP — mediated[ Ca’" ]
i increase, NaHS treatment at 200 pwmmol + L.~ had no
effect on[ Ca’* ]i (Fig. 3B and 3G). But when cells
were pretreated with NaHS for 30 min before 3 mmol -
L' ATP treatment, [ Ca’* ] i was significantly lower
than cells treated with ATP only, and the increase of
[Ca’" Ji in the two groups was 21.3% and 50% re-
spectively (Fig. 3E and 3G) (P <0.01). However,
when NaHS and ATP were added simultaneously, the
increase of[ Ca®" ]i was 42. 6% and was not signifi-
cantly different from cells treated with ATP only ( Fig.
3F and 3G) (P >0.05). The results showed that KN
- 62 and NaHS could not activate P2X, receptor, ATP
—mediated [ Ca’* ] 1 increase was related with P2X,,
and KN - 62 (a P2X, receptor blocker) could reduce
ATP - mediated[ Ca®* ]i. NaHS had similar effects with
KN =62 on ATP — mediated[ Ca’" ]i increase,and the
effects were dependent on the time of NaHS action,and
a 30 min pretreatment of NaHS could reverse ATP —
mediated[ Ca*" ]i.
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Fig.3 Effect of KN - 62 or NaHS on increase of
[Ca’* ]i induced by ATP in PC12 cells

(A) KN - 62 exhibited no effect on[ Ca’* ]i in
PC12 cells. (B) NaHS exhibited no effect on[ Ca’* ]i

in PC12 cells. (C) 3 mmol + L™" ATP increased
[Ca’" ]iin PC12 cells. (D) Pretreatment with KN —
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62 before ATP application lowered[ Ca’* ]i induced by
ATP. (E) Pretreatment with NaHS before ATP appli-
cation lowered[ Ca’* ]i in PC12 cells. (F) NaHS ex-
hibited no effect on[ Ca’* ]i increase induced by ATP
when added simultaneously with ATP. ( G) Histogram
of[ Ca’" ]i in PCI12 cells of different group. * P <O0.
05, * % P <0.01 compared with control group. ##P <
0.01 compared with NaHS group. n =20.

ATP promotes membrane pores formation in PC12
cells To evaluate effects of ATP on membrane pores for-
mation and cell permeability in PC12 cells, YO — PRO
— 1 uptake test was conducted. When treated with ATP
of certain concentrations for 1 h,; YO - PRO -1 uptake
by cells was increased in a concentration — dependent
manner ( Fig.4A). Meanwhile,when cells were treated
with 3 mmol + L™" ATP for indicated time, YO — PRO
— 1 uptake by cells was increased in a time — depend-
ent manner ( Fig. 4B). The results showed that ATP
promoted membrane pore formation in PC12 cells in a
dose — and time — dependent manner, and that ATP

could enhance membrane permeability in PC12 cells.
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Fig.4 Effect of ATP on YO - PRO -1 uptake in
PC12 cells

(A) ATP increased YO — PRO - 1 uptake in a
dose — dependent manner. (B) ATP increased YO —
PRO -1 uptake in a time — dependent manner. PC12
cells were treated with ATP for 1 h in A,and ATP con-
centration was 3 mmol + L ™" in B. % % P <0.01 com-
pared with control group. ##P < 0. 01 compared with
group treated with ATP for 15 min. n =3.

N - 62 and NaHS inhibit membrane pores forma-

tion promoted by ATP To detect effects of KN — 62 and
NaHS on membrane pores formation promoted by ATP
in PC12 cells, YO - PRO -1 uptake detection was per-
formed. Cells were pretreated with 500 nmol - L' KN
- 62 or 200 pmol + L' NaHS for 30 min respectively.
Then 3 mmol + ™" ATP was added and incubated for
another 1 h. As shown in Fig.5,YO — PRO -1 uptake
of cells in KN =62 + ATP group and NaHS + ATP
group were both significantly lower than that in ATP
group (P <0.01). The results showed that both KN -
62 and NaHS could inhibit membrane pores formation

promoted by ATP in PC12 cells.

1.2
2= ”
89 it
<5’
.
2%
S os
=
06
ATP@M) - 3 3 3
KN62(M) - - 500 -
NaHS(M) - - : 200

Fig.5 Effects of KN -62 and NaHS on ATP - induced
YO - PRO -1 uptake in PC12 cells
To clarify effects of KN — 62 or NaHS on mem-
brane permeability affected by ATP, YO — PRO -1 test
was performed. #* * P <0.01 compared with control

group. ##P <0.01 compared with ATP group.n =3.

3 Discussion

PC12 cells are a type of rat adrenal pheochromo-
cytoma cells,and share similarities with neurons in dif-
ferentiation, growth and physiological functions under
nerve growth factor (NGF) induction'"". High concen-
trations of ATP treatment in PC12 cells can mimic inju-
ries on normal neuron surrounding lesions induced by
high concentrations of ATP, which was released by
damaged neurons and glial cells under various patho-
logical conditions, such as ischemia, inflammation,
shock'"” ™" In this study it was found that ATP could
reduce PC12 cells viability in a dose — dependent man-
ner, especially when ATP was at high concentration,
and that ATP at high concentrations can cause PC12
cells injury and even death.

The protection of NaHS on PC12 cell from ATP -
induced injury was related with NaHS concentration.
The results showed that 200 wmol « L~ NaHS could
significantly increase cell viability inhibited by ATP,
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while 800 pwmol + L™' NaHS exhibited aggravated dam-
ages on ATP — treated PC12 cells. It has been reported
that excessive H,S is a potent inhibitor of cytochrome
oxidase , and it may bind with Fe'* in oxidized cyto-
chrome oxidase within mitochondrial respiratory chain,
causing cellular hypoxia through inhibiting electron
transfer and oxygen use,and resulting in cellular suffo-
cation finally““. Additionally, Jinlan Meng et all!
have proved that NaHS of 50 to 200 pmol + L' can
enhance survivin expression in a dose — dependent
manner,800 pwmol + L' NaHS, however, will decrease
survivin expression significantly compared with control
group. Our data is consistent with this report, suggesting
that 800 pmol + L ™' NaHS may cause injury on PCI2 cells.

As reported, activation of P2X, receptor in vitro
requires ATP of more than 1 mmol - L™ while activa-
tion of other P2 receptors only needs less than 100
pmol - L™"" In this study,only ATP at concentra-
tions more than 1 mmol + L™" could increase[ Ca’* i
significantly in PC12 cells, indicating that the increase
of[ Ca’®* ]i by ATP may be achieved via P2X, receptor
activation. The treatment of KN - 62 ,a blocker of P2X,
receptor, could antagonist[ Ca’* ]i increase induced by
ATP in PC12 cells, confirming the view mentioned a-
bove. Besides, NaHS could reverse ATP - induced
[ Ca’* i increase only when it was incubated with cells
for 30 min before ATP was added. These data suggest
that pretreatment with NaHS can inhibit P2X, receptor
activation in PC12 cells, providing experimental basis
for the clinical use of NaHS.

Based on YO — PRO -1 uptake test, it was found
that ATP could promote formation of membrane pores
in PC12 cells in a dose — and time — dependent man-
ner, which was consistent with previous reports'’'. Mo-
reover, this effect of ATP was related with P2X, recep-
tor activation due to inhibition of KN -62 on ATP pro-
moted membrane pores formation, and this was also
consistent with results in Auger’'s research''”, which
specifically indicated that P2X, receptor specific bloc-
ker o — ATP could inhibit ATP - promoted membrane
pores formatimocytes. All these data provide further ex-
perimental basis for clarifying the important role of
P2X, receptor in ATP — promoted membrane pores for-

mation.

Along with the formation of membrane pores pro-
moted by ATP, permeability of cell membrane has
changed and allowed free access of organic matters with
molecular weight less than 900D, resulting in the im-
balance in intracellular homeostasis and cell death fol-
lowed "™, Protections of H,S on cells from injury have
already been proved in many organs'''. Whether H,S
can protect cells from injury through regulating activa-
tion of membrane pores formation is still unclear. In
this paper, pretreatment of NaHS for 30 min could re-
duce ATP - induced YO - PRO -1 uptake in PC12
cells, suggesting that NaHS could reduce membrane
permeability to macromolecules and reduce injury of
PC12 cells. Data mentioned here provide primary proofs
for view of NaHS regulating activation of membrane
pores formation.

In summary, current study shows that NaHS can
reduce ATP - induced PC12 cells injury, and inhibit
ATP - mediated Ca’* influx and YO — PRO -1 uptake
in PC12 cells, thus playing a protective role in PC12

cells.
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Study on extraction process and antioxidant activity of total flavonoids in cardiocrinum cathayanum
QIN Jing-jing, QIAN Hui-qin, YAN Fu-lin
(Sanquan College of Xinxiang Medical University , Xinxiang ,453000)

Abstract

Objective To study the ethanol extraction technology and antioxidant activity of the total flavonoids in cardio-

crinum cathayanum. Methods Based on the single-factor experiment, ethanol concentration (A ), extraction temperature (B) ,
material-liquid ratio (C) ,and extraction time (D) were used as independent variables,and the total flavonoid extraction rate as
the dependent variable. Orthogonal experiments were used to explore optimum technological conditions for the extraction of total
flavonoids by ethanol reflux from cardiocrinum cathayanum. Meanwhile , the scavenging activity of total flavonoids of cardiocrinum
cathayanum on 1,1-diphenyl-2-trinitrophenylhydrazine free radical (DPPH) was determined. Results The results showed that
the optimum extraction conditions were as follows ; ethanol concentration was 70% , extraction temperature 60 °C ,ratio of raw ma-
terial to liquid 1 : 10 (g - mL™") and extracting time 30min. Under these conditions , the yield of total flavonoids was 10. 90 mg/
g. Repeated tests showed that this method was stable and reliable with high extraction rate. The half-clearance EC50 of total fla-
vonoids and VC pairs (DPPH) of cardiocrinum cathayanum were 4.439 and 18.746 pg / mL, respectively. Conclusion Etha-
nol reflux extraction of total flavonoids from cardiocrinum cathayanum was optimized with the high extraction rate, stability and re-

liability. The results of antioxidant test in vitro showed that the scavenging effect of total flavonoids extracted from cardiocrinum

cathayanum to DPPH -
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was better than that of vitamin C solution at the same concentration.
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Study on preparation process of Liuwei hypoglycemic granules

LI Chun-yan' ,XUE Jin-tao’ ,FAN Jiang-ping’ ,ZHANG Xue-ming', YUE Lu'

(1. Experimental Education Center of Biology and Basic Medical Science ,Sanquan College of Xinxiang Medical University , Xinx-
iang ,Henan 453002 ;2. School of Pharmacy,Xinxiang Medical University ,Xinxiang , Henan 453002 )

Abstract; Objective To study the extraction and preparation process of Liuwei hypoglycemic granules. Methods The
influencing factors and the index composition were analyzed on the extraction process of active ingredients in prescription. Taking
dry paste weight and total flavonoid content as indicators, L, (3*) orthogonal experiment was used to investigate the effects of wa-
ter addition, decoction frequency and the decoction time on water extraction,and the best water extraction process was selected ;
L,(3*) orthogonal experiment was also conducted to investigate the effects of drug-liquid ratio, alcohol precipitation concentra-
tion, and alcohol precipitation time on alcohol precipitation,and the optimum alcohol precipitation process was selected. The wet
granulation method was applied to observe the difficulty of making soft materials with different excipients. Results The optimum
water extraction technology was 3 times of decoction,each time for 1h,each time adding 10 times the amount of water. The best
process for alcohol precipitation was 50% for ethanol concentration, 12h for precipitation time,and 1 : 2 for liquid ratio. The best
excipient was B-cyclodextrin. Conclusion The water extraction and alcohol precipitation process is more feasible and scientific;
the granules prepared by the granulation process are with good medicinal properties.

Key words: Liuwei hypoglycemic granules;preparation process;orthogonal experiment
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Y 10 FF YK, R AR The 7ERA = H 25
JEFR 1 SEH A5 A5 O AR 7 R R I [ A B T OH
P, BUA IR BOh AR 2 (MM - 7.596) SRIA 3
U (HIME - 8.350) Z2 B A K, Hlen] LB 2 LAY

2.2

=7

IS4
W Z

s B2

2 ERMITR
ZYRA; T AN InoOK B2 5 8 A EEOR (B1H - 7.
2.1 &7k E 526) 15 10 {5 kK (BIMH - 7. 626) {925 AR/, BUE
by 8 AT K B A T S R AR
®1 KRIZEXZIHER
Ak R/ £5) BRI M [|]/h) CORIZARE /W) B (/M) THER(/M) g (o)
S 1 6 1.0 1 0.885 5.884 5.784
L 2 6 1.5 2 0.938 6.405 6.198
L3 6 2.0 3 1.140 7.242 7.314
S 4 8 1.0 2 1.346 8.079 8. 448
L5 8 1.5 3 1.485 8.638 9.212
S5 6 8 2.0 1 0.715 5.367 4.917
ST 10 1.0 3 1.408 7.667 8.525
Tk 8 10 1.5 1 0.960 6.230 6.211
L9 10 2.0 2 1.214 8.592 8.142
I 1 6.432 7.586 5.637
I 2 7.526 7.207 7.596
Mt 3 7.626 6.791 8.350
W2 1.194 0.795 2.713

2.3 ERMIZHMIE
Hi 2 2 AT, 45 PR SR /NPy C (L
[]) >B(EAUUHEE) > A (2G| B TTAY Fe (T

2. A3BA3CAL, Rl . BEVk & 50% , B UTRS[E] 12 h,
W1 2, R AR 2 LR,
5 KA = v i R B A AN RE TR TE AR, S BEHR B 40%
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ARG, A 7N R R B 19 57 A

.47 .

(¥ -7.361) 5 Mk & 50% (4(H - 7.392) %
AR ZIN 50T R B DT VR BE 22 o 40% DLT 2 LA )
SRS 25 1 LS (3 -7.259) 5

5L 1 2 (F(H —7.403) 1922 5 B0/ 0 R] K 2
WILEAT 1.5,

R2 BRAIZEXLIRER
A(ZHU L) B(FEUTH /% ) C(RETIEE]/h) SEETR i (/AT THE(/f) Zia (/1)
SIEy 1 1:1.5 30 12 1.480 6.489 7.391
L 2 1:1.5 40 24 1.240 7.182 6.890
3 1:1.5 50 36 1.472 6.818 7.497
SIHy 4 1:1 30 24 0.945 5.788 5.375
L S 1:1 40 36 1.374 7.467 7.438
L6 1:1 50 12 1.417 7.017 7.398
Sy 7 1:2 30 36 1.326 7.184 7.171
L 8 1:2 40 12 1.425 7.851 7.757
L0 1:2 50 24 1.291 7.746 7.281
Y 1 7.259 6.646 7.515
Il 2 6.737 7.361 6.515
Il 3 7.403 7.392 7.368
Wz 0.666 0.746 1.000

2.4 REWHMKGE

Oy B LARTIESEAS B — FRBIRS R RO R
TWRTREAVE O HRE 2 SRR L 0 LS BRI X5,
70 % FY RS MOTE R 50 A G ) RO 14 H G
TIOR8 s KT R4 (60 °C) T8, 2k 40
F i, 05 25 24045

S AF 5 S BRAR 2R SRR ) BB RCR AN UF, K
B 5 FLoR R BRSO BT

VA < $ v [ 24 4 (2015 ft ) A 50 3 J0) v o
MR AL BUBURE 1 g 2 20 mL B0k B0 FE S
min, 37 RIS o DL ] 0 B A 1 45 1 BORE AT B 19
DUTE | LA e R 00U 2R 2RO D ik A 45 119 JB0RE
AR, LB — FRMIRG A RORL I AL 1 R4

Wl 0 1« 45 53 2R B AR 2R SR A SRk vy R 4
TR AE — R, LSRR 0 TR B A R I R TR D R
WO BURLECAE 5 LA B — PRASARS Dhy Rk #) AB0RE G B 8 I
TP OB R4

Zi ERTIA B - FRMIRS RLSCR 4 DL B - 3
K D A 1l 550 9 el A
2.5 REMSENE

BOR AR LRI, 16 251 nm A0 W O 2
DALV 0 e B2 45 5% S W W 22 W o o fbl R AN 1T 2,
LR FWIAE 1,579 ~12.63 pg - mL ™ HE L E
SR/

N R R OB B AR T2 AF 6 TR 25 4K
F4 52 J7 1 R, AS SR HT LA T8 B B B Y A i
FEAR , 73901 2R I 52 5% 56 G 06 A A K 4 T 25 M UL

T I S AR B i o (0 UK 7R T 2R
A H AL AT PR R, A P R o

09 r
0.8 | y =0.0623x+ 0.0173
0.7 + R2=0.9999
Z 06 |
ﬁ 05 |
= 04 [
03 |+
0.2 |+
0.1 |
0 ! L ! " . , s
0 2 4 6 8 10 12 14
wE (pg/ml)
EF2 EBERENEBEmIREHZ
o

KAV, A UK SE L PSR R IO R4 1Y E S o

ST LI]. B 245 ,2019,50(15) :3598-3606.

B . 5 ML AR I B R A 2 RORE R 52 IR S

BilJ]. W PETFST ,2019,27(9) :132-133.

B, B SR, K T PR S 28 A A T O 0L A o 2 B

IEYERE T R (T ], WK 48 BE 245 ,2019,15(2) :190-192.

W Z i, G, 5 ¥R 45 TE 28 0 1 0 v 2 1 0K Y 7K 42

T[] E 250 ,2016,19(10) : 1849-1852.

Wz, B A VR, ARG R TRORY B I £ 7l D 1k AR IR

SKEME LM ] o 5K ,2018,14.:30-34.
(RERE:-"RRE)
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v-REDBREN =5 IROEN

RANED R, RBUE, FRE, BiTE
(137 5 2t = At Bk iRk R 2 B T 37 % 45300052, 37 & TSLAE W3 R AT RS 7 TR 3 % 453000)

WE: BE RINFO v - RSN E AT, 0y - RA R Z 0 T At b 0 24 a6 42 1 R R
Y. Fik CRAIXE - OH B i3k DPPH B i Ak (ABTS [ H 3 3 R 25 0 1% 20 BR B8 1) 00 161 8 PR AN y — SRAS IR 10 1A 51 56
s, Ry - BARRTEWE 12 mg - mL 7 W4 - OH [ f 55 BR R34 5] 92.7% (1C,, =3.928mg - mL™') 5y
- R F MW E 27 mg - mL ™ B, X DPPH [ i S5 35 BR 3K 5 93. 4% (1C,, =21.937 mg - mL™") 3y - AR MR it
W 40 mg - mL X ABTS [ ph G R %05 B 92. 4% (1G5, =24.303 mg » mL™") 5y — BAF BRItk JE 35 mg -
mL "' i B A0 ) %G5 5 93.9% (1C, =23.433 mg - mL™') o #HiE vy - RAERAA RIFI RS E 0%

REEW . v - RO KA RATRE; A

HESES Q819

Evaluation of whitening efficacy of y-PGA in vitro

SONG Xiao-feng'®> , YUAN Zeng-yan' ,ZANG Shu-feng’ , XU Ping-hui*, LU Deng-yun'

(1. School of Life Science and Technology ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453003 ;2. Xinxiang
Biocaro Co. ,Ltd ,Xinxiang , Henan 453000 )

Abstract; Objective To investigate the whitening efficacy of y-PGA (y-polyglutamic acid) in vitro, and provide a theo-
retical basis for its wider application in cosmetics and pharmaceuticals. Methods The efficacy was evaluated by - OH,DPPH
and ABTS methods. The inhibitory action of y-PGA in tyrosinase were studied by using L-tyrosinase and L-DOPA as the sub-
strates. Results The experiment showed that the highest eliminating ratio of hydroxyl radical was 92.7% when the mass con-
centration of y-PGA was 12 mg / mL (IC,, =3.928 mg / mL) ;the highest eliminating ratio of DPPH radical was 93.4% (IC,,
=21.937 mg - mL ") ;the highest eliminating ratio of ABTS radical was 92. 4% (IC5, =24.303 mg - mL ") ;and when the
mass concentration of y-PGA was 35 mg + mL ™' the tyrosinase inhibition rate reached 93.9% (ICs, =23.433 mg / mL). Con-
clusion It suggested that y-PGA was good in whitening efficacy in vitro and might be expected to be widely applied in medicine
and cosmetics.

Key words:

v-PGA ;whitening ; tyrosinase ; radicals

Bl A5 K P 08 s AR 1 25, AT
Aot ity AS-FE  TCOLE S fot i8 i B B B A A
AR EA LN AAEA PUEE K
(DAY, AT LKA i 36 Lk 1] At R Ot
FHEA LA ToE AT 26 B TR B 4
R TF AR ) — S VDS AT AT R AR ALRE S A R
Sa — haeng Kang'*' 7 & W 7T LA 3 3o 1% 42 8 ity 910 71
AR A B BR R AT HAN A 25 S B, B
A it A7 M 5 1 S0 AR 73 K 38 i 30 Il 3 5 i
Ly - BAER (poly — v — glutamic acid,y -
PGA) 2124 R B D BOUA wT LA R AR W kI8
MEIMRGAERZ —, A KB T2 EY
FHAE A=Y ) i 2 4 J0a S et . o 1l ik

K Fs B #7:2019 - 12 - 07

FAETE R - NH, F1 — COOH 27 f6 [ , 3 1 3%
LB RE AN AT D g A 3% T ) G AR ik ] DA
2K R R B A AR TS A [ T AR
F L IE— 3 y - PGA MR A4 Ay
- PGA HA B iy WK AR IR AE 2 Rl B A
B E RN . P AR BF 5 58 I A I R
fitg 40 ) R A1 - OH  DPPH F1 ABTS [ i 3 (1 15 [ R
IV vy - PGA IR A1 36 VT 8L, o LA ki
A2 ity v BT )y o B AR A

1 #REFE

1.1 REHBSMNE
vy - PGA (it & MBIl A P E R A BRZS W] Al AT

ESWMB :HEEETXEF R AR (Fh2017 -02) ;41 § E F B2 = 4 5 B2 4] #7 B A (STD201603) .
EE® N AR/NE, B % TR, /-1 , Email ; songxiaofengl09@ 163. com,
BWAESE B RS R TR, 1+, Email : pinghuixu@ 163. com,



13 RN G oy - R TR BT R0FEH <49 .
B Bacillus subtilis D7 K EEAF) 51,1, - 283 -2 ieEE R,

- LA B3 (DPPH, R3KES) ;2,2 - BEAR W (3 F1 ERREREFINS RN E b & B & AR

- CHERIFBEME — 6 — B iR ) 4 £k (ABTS, fif if i aif/pl b/l e Wi/pl  di/pl

i . . o . PBS 2 ik 50 50 50 50

T);L - ZE (fEE Sigma) ; i 2 2§ (1% [E Sig- L - Z 100 150 50 100

a) : HT7 a3 424 4 . 1Y . A9 FE y - PCA BEH - - 50 50
K #71% ( Thermo Fisher, %5 1510 = 01410) .
1.2 LB 2 HR

1.2.1 - OH BEHEFBREWNNE M4 CHk[7]
U7 B HOE M BB, RS % R EL9 mmol - L7 FeSO,
VW50 wL,9 mmol - L7 [ /K ¥ R — £ FE ¥ W 50
pL, AR5 B W 1 y - PGA B §h ¥ W 50 pl,8. 8
mmol - L") H,0, ¥ 50 L, 4R W43 51m A 96 1L
Mrrpr,37 CoK it 30 min J5 , P HAE 510 nm 4 i) 1
JERE (AL 5 I i 4l 7K AR A it IS 0 I O 2 (AO)
I e 2l K AR HL,0, VWA I RO E (A)) o JF 4%
TR v - PGA Xf - OH [ i B M1 BR 2R, [7] B 5
JH SPSS 25.0 # ki1 5 v - PGA Xt - OH H %1
ROE R (1C,,) o

B HEEER A (% ) = [1 - (Al - Aj)/A0] x100%

1.2.2 DPPH HHEFREMME RMHICHK
(815 ik #EAT I AE | [A] I 1 F SPSS 25. 0 #4348
- PGA X} DPPH [ i A& 1 F 80 Br Wk B (1C5,) o
1.2.3 ABTS BEHEFBREMNNE RHCH[8]
Ty ik AT E , [6) if 2 A SPSS 25. 0 85 y -
PGA Xt ABTS H iy &1 E0F R B (1C5,) -
1.2.4 BEBEETEMIHEE RABAREZ
B 40 A i 0 A o R R T A . R R L R
JRER A 2 R 7 T R A B A PBS 2%
W (pH =6.8,0.1 mol - L") A [ Joi 5 e B 11 y -
PGA BES W L - £ (0.5 mmol - L") F 96 FL.
M ,37 CoKify 10 min Ji5, £ /0 A 2 B2 B (100 U
»mL ") 57 B AR SO0 5 HEAE 475 nm 4b 9 %
JGHE, AR 2 A B 2 IR Wl R R (A
SPSS 25.0 # A H v — PGA X i 4 52 Bt 1) > 410 7h1
W (1C5,) o

B AR BN R (% ) =[1 - (A, - A)/(A, -
A,) ] x100%

A A, S IRY) L - 208 S 2 R A T
MG A, W ERY L - ZE MO A, &I
YL -2ZE v - PGA FE i S 2 IR B 5 W1 WO B
A, HEIRY L - 28 -y - PGA FERIIROGIE
1.2.5 itz E Bl H-FHE £ 2 (2«
s) RN o K SPSS 25. 0 B A AT G it o0 A, A 1]
KRR 200 i, L P <0.05 FRmEA 5

2.1 y-PGA Xf - OH B HERFRIR

B v - PGA U Y30, xF - OH A iy %
9375 BR fIE 7 2 & 1Y 98, 2 y — PGA JREE WK 12 mg -
mL LRS- OH [y B3 B R A H 92. 7% , 7E 5%
BB EWEVEE N o R RSO R Ty
- PGA Xf - OH H iy FE A1 2035 bR W 1C5, 3.
928 mg - mL~', L 1, FH] y - PGA BA RIFIY
RSN ER - OH A i 2L/

100+
.
80- ¥
60+ s
40 ke

20{ ¢

- OHE B EBM®RE % )
LY
oy

0 Al T L} Ll L} Al Al

1 2 4 6 8 9 12
Y ~PGARREKE (mg/mL)

1 y-PGA Xt - OH HREMBEREM(n=5)
2.2 y-PGA % DPPH B HER)BR R

W& vy - PGA Fig ik (3 fin, % DPPH [ H 2
M6 BR fE ) B 35 B 9B, 4 y - PGA it & %Kk ¥
27 mg - mL~'[5,DPPH [ B 34558 %3k 5 93.4% , 7
SRR EWEEN SRR ENOCR, TR y -
PGA X} DPPH [ 3% 1C,, Jy 21.937 mg « mL™", i,
2, £W]y-PCA BA RAFHIASMERR DPPH [ H
BAEM .

100-

80 .
60 y
40- T

20+

DPPHE FREERE (% )

o 1 A 1 1 1 ]
17 19 21 23 25 27

Y —PGAJRZ=REE (mg/mL)
2 y-PGA X DPPH EHEHFRIER (n=5)
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2.3 y-PGA 3t ABTS HHEMNBRIR

Wi v — PGA J5t & ik FZ A9 4% m, XF ABTS [H i
FER) TG BRAE ) W TR, 2 y - PGA i ¥k 40 mg
-~ mL™'HF ABTS [ i 3675 bR A F 92.4% , 7 5L 5
WEREEENZ2 MY B ERER,THHE v - PGA
X ABTS [ 5119 1C,, Hy 24.303 mg - mL ™", L&
3, W y-PGA B A5 R AF M KRSMEBR ABTS H i
AR

100
80- .
60 -

40-

20+

ABTSEHFREERRSE (% )

0 T Al 1 A} Al Al

15 20 25 30 35 40
Y —PCARR =REE (mg/mL)

B3 y-PGA X ABTS EHEMBFRIEA (n=5)
2.4 y-PGA %I F S BRES 4 51 R

W v — PGA J5T e B 0 14 I, % 1 4 R i
0 BE 1 B I L2 y — PGA JTu e Wk 3 3 51 35 mg
<L K G D R R K F) 93.9% |, 7E S
e Y P S B O R L1 E T y - PGA X
T S T2 O 14 2 41D ) e B IG5, O 23,433 mg - mL 7,
VLI 4, FW] y - PGA EA BLIF 10 1A 0 004 1% 2 12
VR

100~
80- -
60- .~
40 -

20+ ’
o f

18 20 22 25 30 35
Y —PGAJREREE (mg/mL)

B4 v-PGAXMEEAMREEEMNFM(n=5)
3 3tig

BEIRAE o N e S = B2, B 2R B T 3R
2 5 51 A IR 3 LSRR S B ik
TEHE F R IR Ot Ak LB I S R R
F AR R B EUR I T E &5 Z R 1T,
B RAE R O A SR ER R R K BREETE
A A 2 B O 58 R B, N L3 g i 48 A

ABTSEH R EHERRSE (% )

FIFEAE— € 1 B &I AE FT, 23 518 e bk 2o 5L T JIE 432
RSN Y 2 S e G C W ENE RZNGR G A
o HA 224 o R R R R AR SE B IIRURRL, 2
JSA T P R Bl A A A5 1 25 W0 i — S D SE eT AT
AR AR A ST AR T BR B R AR 40 i R o i A fk
SRR R S 5 A B I B ARl A BEL O 45 40
T i IR 3o 4P S B HE AT T A K
KH] - OH B i BE i Bk ¥4 \DPPH 35 F1 ABTS 153 fir
251 A T BRAE ), A PR RO L R B f
S, TE ARt ATl TSR BE K R AR Y R O
T S R y - PGA [R] X - OH DPPH,
ABTS [ iy 545 B A R4 A9 WG BRBOCR .y - PGA X 3
B ST BR AR ] LUK S 92% L) b, X - OH
A3y 1C, =3.928 mg - mL ™', DPPH [ fy 5L 1%
IC,, =21.937 mg - mL~', % ABTS A 1 51 1C, =
24.303 mg - mL~', FHIHEA RIFH A B R
W,

i o2 IR I AT K 22 4Rl Oy 2 LR, R 7 A —
RANGIRE RS E R O REY I, 2 NERARS
I3 i BT A SR R Al TR e 9 A R
A AR C R RE i OB A Bug s 1
LT G X i 2 R TG ) 490 ) 3 RN 1y i 435 R
FORFALTCIE (T IR, PR AR 5 45 R S Bl | B
it ARG, 38 3 0 38 3 P A 0 19 e e O
LHGEE R y - PGA X i 2 R Tl 7 1fi 2% ] 3k 3
93.9% , WA R HA B4 1956 2 3L

Lee NR'VHFZE 2 W v - PGA ELAT RAF 1 B2 Jik
PRACORIB AR, b R 4F R Ah 38 B Zh 3, [m] i
OGUNLEYE'" R X " BF 75 £ W v - PGA XJ J fik
HA Mm% e, B y - PCA TEbfk il 3025
A3l B A 58 v L AR (R Rl AR I 5 o

S k.
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Fys FRBEBRIY I, AN RATE I L BE B T AL S i 7 ORI R R B, TP RE LS, 1T
BRI TS 5 Beoh, — LU IR ST B3 I R RAEL . T BRI 2 P AF R Rl L AE SRR A
C AR B B 50 A LI I B T AT KT

HBARERTE FORFA, BRI AT & RS AN J s, (Hse BUSAL TR AT, 2% J5 i i & e b AR
AR T RS AT R AR B s, EAFERGR RTTAE, DOt E OR R A I Mk A AR
W I IFAT, AR — = AIERL, SCBm s A

2013 4E2 H, AESEFRLGWRIEM TAE. B Wi G ok A 5 A6 6 5 B AR N
A4 2% TR 55, i =5 DU Ay 5 R 24 i 800 PR 1 R

T 0 ) 2 A e e 40358 1 £ ol R 0 K — U ) — AR AR . AR N I N R AL ST
4 7.2 T 2015 ARARR) LT J7 S BN 1 B 2 I R R AS B IR S A R AR, X — B AOn 32 B R
KA H AT A A7 G BRAE BILAT A0 A0 B A5 5 55 9F 4™ 5 T ) 2 5 D0 3 o A B I — L 4 i A it B
Gk AR RS B RIT .

BRI S M AETE RETEAR 2 GUFGR KUK, 78 BRI ST R ARt o 44K, ST Mk ab7e
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EFR, TRAA, # B8, Em%
(1.3 2 E2 b = 2 B 2B T 5 % 453003 ;2. 3 {5 45 H 2 25 5 5 e W@ 1 52 T /g 459 450004 )

WE: BH IR Lol TR BB EA T O L sl T — I R R TR SR KRG, FE B
JHR R S5RAR — 85 20 BT BB T 4 R (UHPLC — TOF — MS) X 2z 07w 9 Ak 27 Jl o0 A7 BRE 70 A, LA iR 4, & i
Ve UL S A A Lo T T B =5 IR R 2,2 - TOREE - 1 - W SEUE (DPPH) S E S =W LA LRE . B8R 7 T
TR B4 2 TR B 7 OE 60 B TS, BERE WA R fE R T 5000 JLAG I Y 27 Rl AL &4, Kb 6 Rl A X s 5%
A b MO 3K 15.89% , FFEIUR IR 14.55% o il 4 19 40 01T 88 =5 218 93.33% WK BEAE 214.9 pg - mL7 B, X
DPPH (5 BR %N 94.65% , 544 C(VO) YNGR 96.78% 43K . Hik ML I THILAWRRE L, Wit — P4
BOBIONE o 8 RSP BUR BRI BE TR . SR B D0 5 20 0T 7 8 =il A e v, P ek E I 5 VC 3R .

R B R AOR BT s L ol 2 ) DPPH

HESES RI3L.6

Study on chemical constituents and antioxidant activities of Ligustrum lucidum
LI Yan-ling' , YE Tong-sheng’ ,SU Hui-hui' ,ZHAN Lu-lu'
(1. School of Pharmacy , Xinxiang Medical University , Xinviang , Henan 45300 ;2. Affiliated Hospital of Henan Institute of Tradi-
tional Chinese Medicine , Zhengzhou , Henan 450004 )
Abstract

Objective To study the chemical constituents and antioxidant activity of Ligustrum lucidum,and to provide

scientific basis for its further development and utilization. Methods The chemical constituents of Ligustrum lucidum were ana-
lyzed by ultra-high performance liquid chromatography-high resolution mass spectrometry (UHPLC-TOF-MS). The total triterpe-
noids of Ligustrum lucidum were purified by methanol and ethanol. The antioxidant activity of total triterpenoids was determined
by 2,2-diphenyl-1-picryl hydrazine (DPPH). Results 27 compounds were detected in the Ligustrum lucidum from Henan Prov-
ince under the positive and negative ion mode, with a set response value of more than 5000. Among them ,6 compounds had a rel-
ative content of more than 5% ,olivopicrin was 15.89% ,and oleanolic acid was 14.55% . The purity of total triterpenoids of Li-
gustrum lucidum was 93.33% . When the concentration was 214.9 wg + mL ™', the DPPH scavenging rate was 94. 65% , which
was close to that of vitamin C (VC) of 96.78% . Conclusion There are many kinds of compounds in Ligustrum lucidum , which
provides a basis for further extraction of olivopicrin and oleanolic acid. The purity of total triterpenoids from Ligustrum lucidum
prepared by ethanol hot-dissolution and cold-precipitation method is high,and its antioxidant activity is close to that of VC.
Key words: ultra-high performance liquid chromatography-high resolution mass spectrometry ( UHPLC-TOF-MS) ;Ligus-

trum lucidum ;chemical constituents ; DPPH

T R R BB 4 T Ligustrum lucidum
At B9 T RS2, — RN B G I SR AT H Y
HaZh ] T TR R Sk B EG Sk & R K H
B . =LA o H BB AL A, B
SR A SCERRE g R AR 6.08% Y, =
il 25 Ak & W H AT B IR L BT MR P R G 2 B
#E Xiao 27 Y N 2 44 P 0 AR =W KL A
YW EA B B (HIV) IG5V, HIRAM R L
ST R AL R AR, FE 3 0 R P L 0T R AT R S
()42 AP TS, 3 A H R B 43 8 15 31 1 8 4l JEE Y

K EE: 2019 -07 -30

E€WH: |. WS EER 2% OBE LU VW ENH (45 201811); 2.
STD201602) ; 3. i & BR2F g = 422 B A 2 o m BOCUR A (L FH B AR R e A5 A Wy B 2 %l SR AR B 5 A A R FR BT 5T, 200706) .

B, 5

S 38 P L v S =l Xk DPPH [ R Y
TEBRAE T, WEO AT S A I8 1, O ik — 28 1 R G5
BLE S

1 B HR

=5

FW — 100 7 553807 AE R B AL (b 50 24l AX
A PR F)) 5 & H SHIMADZU AUX320 J4p 2 —

HL - KF; KH - 600DE %5 42 88 75 I 35 Uk 4% 5 & 1t
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1.1
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FER,F AU TR A K bR AL PR S - 53

A (SCIEX 23 |, 7= Hby : 52 [F]) 5 T6 it 42 28 41 vl WL 43
Fe T (bt b A A PR A A .
1.2 #

FE G 2 0T F F 2017 4R 12 H 2R [0 75 4 5 BH
B R YIARAS Hh T B 24 B 2 2 B ) B R R A
256 %58 R AR FRBHE W 2 0T 0 T R L B AR AR
T & B2 BE — 422 Bt 2 2 Bt RIR A W Ak = 0 5%
%o REIRIER I A o 2 R E A B (A4S
110742 —=201622) ;2,2 — —# 3 — 1 — 33 B (DP-
PH) \VC % SR A &l 5 7 8 0K 2R H
TR S Ry oy Al o T @5 434 1 R Bk €335
afi (Fisher 22 w]) ;2liK Bl

2 XWHE

2.1 HZERSWE
2.1.1 #ikmil&AE KBRS 60 H i
MLl F /AR 0.2 ¢, B THEKXEN, WA S mL
50% WP - KW, FROE B A, IR IE 4 h,40 C
40 min, #p SRR AU E B R IE i 1300 r/min
250 10 min,0.22 pm LB U8 S, & T A
FAFHIAG A O B, B . TR RS LA 4 C UK
FEORATE  TE 53 DT RT IO (PRAF IS (B AN RE R T 24 h) o
2.1.2 wEEEG O BELC-30A, &
FEAE CI18(1.7 wm,2.1 x 100 mm) ;F: i 40 °C ;7 ¥
7 0.25 mL/min; BERERE S WL i SIAHR B - 0.
29 WERIK VS W AR 0 E R O, FLAR LR 1

®1 REEHERRERS

Time('min) A(0.2% HIRK) B(HIEE)

0.01 95 5
15 75 30
35 5 95
37 5 95

37.1 95 5
40 stop

2.1.3 [RiEEMEF Fi%{le N AB SCIEX Triple

TOF 5600 + . - fe i 2y FL T 557 1E 25 145 5,
T UL 5500V, 87 IR EE O 500 C, KR L
(DP) Jy 100V, flf f# i it (CE) 35V, flf 8 e 7 9 J&
(CES)15eV, ZEAb UM N & A, fih < 1 2 S0PSI,
FHBYA 2 9 SOPSL, A5 “U N 40PST, — 2R o3 B 5
THAMFEE Ny 50 ~ 1000, IDA B i 1 {H i 1 100
cps [ 6 > e WEEAT R B A, TR T
w50 ~ 1000, JF 5 s 2595 SR (DBS) o
A 0 H s 5 0 AR S, T R T
Gy - 4500V, & R O 500 °C, K HE Tk

(DP) 2k 100V, filf 4% fig f& (CE) &y — 35eV, filf 8 fE &
PR (CES) 43512 156V, AN A, Hilh<
1 2 50PSI, % B /X, 2 & 50PSI, 5 47 X, 40PSI, —
TS R BT EE 2 50 ~ 1000, IDA 35 F 0 i
{E R 3 100 cps 19 6 > d5e i W HEAT GBS 4,
B FE D 50 ~ 1000, F 5 3 & 50 BR
(DBS) .
2.2 B=TEHIE

UL o5 2544 30 kg, 100 L A EER 32 3 1, B4R
4 ~7 K, G H R L60 Cu ik HIE R 2R ER
PAZK 43 H0TR Ak, v Y ik A JC 8 G AN P, [l e
RZRF &M KM RO TRZER E B
ANSFFINER , [ 7], 15 2R L TR R ALIRF -

B 50 g LR LBRFRALIRTY ,65 CF R T
500 mL JooK S, BRI R R, B s =il
VL, =R R A IOK QR . IR SRR A
I GG B 60 °C 8 R R 4 2 B W, FF IR B
sV, [ SRS HE = = .
2.2.1 #RAMZHOHE KEKRR3.3 mg BBRR
FE S 25 mL 20 0 R A A A ST RIAS
JEo4 0.132 mg - mL ™"l XF B LA TR PR HL AR SRR
X 0.0.2.0.4.0.6.0.8.1.0 mL & T4
H1,100 COK B ZET B EE, in AT L 1 5% & R
- VK BRYEW 0.2 mL Fl 1.00 mL /& & B W, %
FE 18 60 CRKB M 15 min J5, 8 A VKK, TN
A 5.00 mL 7K ZFR¥E5] 4 545 nm 20 E OB .
2.2.2 EEEMIRW K BRI —H 5 10.0 mg,
5y Fe 2. 27 TN ] A5 R S VR, R A BCHE
AR 1.0 mL, AR fE i 2RI B AR 7E 545 nm b
T R A1
2.2.3 BEMKE RHREE —H M 10.0 mg,
FEU2. 27 IR i AR R, R R IR o i TR
1.0 mL, $ bR ol il 350K #4E , 43 51 4E 0.30 .60 .90
120 min 545 nm A0 2 H WG EEE .
2.2.4 mERKEIRE B —F 5 10,0 mg, 2k
6 1 K B PR AE , 43 AR B A B 3.0 mg, #5272,
27 TG {fil £ B SR A R AL S A R 1. 0 mLL, 4
P o i 2T BRAE DU 25 A ol 7 WO B B
2.2.5 BREWEEEMNNE K% FREUR &I =
TERE S 10.0 mg, & 100 mL 25 56, 0 B s v it ,
RRZERH . %A SR 1.0 mL £l
3 B I A R S
2.3 mELIH

2.3.1 DPPH A&AIEH DPPH L} K % R



+ 54 - RAEREHH S5

2020 456 H

14.40 mg DPPH % 50 mL 5. £ BV, €25 o

DPPH 7 B W : A% % W X 20mL DPPH £} i %
100 mL 78 5, S BEE 4% o
2.3.2 HRBABROES KK 30.7 mg &1
T ZWERE AL, 2 100 mL 5, oK 2 BER R
BREINE, %,
2.3.3 mEMARAEMEZHELS H11.3 mg VC &
100 mL 75500, JH C BEE 25,15 Ve # B 0.113 mg -
mL ™' EBIRE AR VC % 0.1.0.2.0.6.0.8,
1.6.2.0.4.0.6.0.10.0.16.0.20.0 mL & F 25 mL
AEMT, CBEE R AR E R A [F e EE Ve
W 1.0 mL 28 AR A 2. 0 mL DPPH
B, 5 5) 86 R 30 min J57E 517 nm 4 I W S
JE D, o TR AW E R R e B VC %3 1.0 mL
SR H AN 2.0 mL 2, AT, G R
30 min 5 7E 517 nm AW OSGRE D, B 1 SO,
BIA 2.0 mL DPPH 1 1.0 mL £, ¥%5) , % i
30 min J5 7€ 517 nm PG EE Do FBRLLTR 2450
P18 VC %F DPPH 15 BR 2% .

D, -D,

DPPH (% ) = (1 - ) x100%

0

2.3.4 B=FEMELEABNE  SHIREO0.1,
0.5.1.0.2.0.3.0.3.5.4.0,4.5.5.0.6.0.7.0.8.0
mL B SR A P R TR AR A b — (0B
A 2.0 mL DPPH #i B A [R] A B 11 £ et v i A
FLE R 10,0 mL, $857 , % B 30 min J5 FIEK 2,
FEAE S L, 78 517 nm L0058 90 2 W 6% Do 55—
Gy FE S I 20 B Y AR RS Oy 10,0 mL, #2747,
eGSR 30 min J5 DL IJGOK S EBEAE S L, 7E 517 nm

1.7e7 4
1.6e7 4
1.5e7
1.4e7
1.3e7 4
1.2e7 4
1.1e7 4
1.0e7 4
9.0e6 |
8.0e6 |
7.0e6
6.0e6 A
5.0e6 A
4.0e6 { ||

3.0e6 A | 13594,5‘18 5.650

2.0e6 |

l.Oe(ﬂ
0.0e0 I

1.005

Intensity

10.071
|

oo 13.353
10.518 | 1 g4
‘ 16.092

L0 -t
8.451 :‘.“

| A\ |
VN M AT

117.996
,‘

A3 I RE WG D, o B 2.0 mL DPPH % i % 1%
LA 8.0 mL ZEEVA W, $R 4T, B RN 30 min
Ja FTE/K CBEAES L, 76 517 nm L0300 2 I 2 W% S 3
Dy THAMEME W DPPH IR A, DL VO JFE L ik
B (g » mL™") R RE AL bR, DPPH 3 [k 53R S 9 A bR 2
il %, WL IE 4

3 XWHER

TRAFUFRS T
M VT AR SCHR IR T, A 4R T 57 Fb L 0TI
JRT , 3 S O P B B P SR AT I ]
3 B T3 X AR 2 e 0 3 M R A3 DR, E R A BT e
P PSS o AL TE H R R IS
o 4% 2 o 7 E B S 500 (19 A 43 3 7961 B s 3 i B HiE
PR GG PR sy F AR W18 R, Lo ol 7 AR I IE
AL A I 2 32 Fif e 24 3 143, G e Rz
KT 5000 93 PERL o> 34 27 B SETIR 1A WL
LRI 2, 2 ot P Al o i o0 19 DS e 45 2R 0 40 A5
B2,
3.2 RASHEMHIE

LT 2545 30 kg, JLA A B =W HLAR 950 g
2. 27 kA B A AL B =, A 3 TLIE Y, 18
EL=0E 25.61 g,
3.2.1 fREEZK DI IROG IR A HE (mg
mL ") Sy BEAR R, WO (A) Sy A AR 2 1 A o
2, MIHFE K Y =42.28X - 0.003,r=0.999 9,
F W B SRR AE & BN 0.00 ~0.0213 mg 5 B P 5 1%
TORE R RIFRMEL R

3.1

[31.190

30.096
ol

30.178

31.644 34 151

34.466

26.951 |
| 29.311] |||
264648" il 1lf |
| | \
il \[
‘ | “ ““ AN
[ I, Wl 11 34.682
27.390/1 IR ERNT
[ I 38.529

VI
‘wfl 35.774

|

|

I
\ | 35.4
26.477 || Il | 35-435

|
[
| HIY

25.552 | f| ||| | W

|}

21.971 23319 | | | | \| “
20.400 ] 4 ‘
W LTI

Wy |
Wy Y

5 4 6 8 10 12 14 16

&1

18 20 22 24 26 28 30 32 34 36 38

Time, min

TR FREMEZAEETFEXTEEFRE



1 BER A TTA RN B AL TR - 55
LaeTy [ o 9.863 31.166
1.3¢7
1.2¢7
1.1e7 29.302 29.830
1.0e7 | |
9.0e6 1 | “ 13.‘176 30.114 \‘. ‘ .
2 8.0e6 5.713 iz, || WJ“' ‘
£ 7006 | 1673 N Tl I |
= 6.0e61 | 3_561““ \“ 2,568 13733 26.708 3‘ ‘ \ “30‘568 38.526
5.0e6 | \ 218 | “‘ || B ] TR 32.700\‘ il
. | : 25510 i L O T saaen )
W 17.9192212'9741(;3 805 1 L . 38,906
e ;“‘ ' RN W A b ;3.912 ‘w
s " ‘ 34.702
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
Time. min
B2 ZnFREMEZEABFEXTEABFRE
x2 ZOFUERS FREREXNESE
Number Name Formula Adduct Found Mass Error RT Instensity % Relative content
1 A i C25H32013 -H 539.17723 0.4 13.18 2448227 15.89%
2 F R R C30H4803 -H 455.35352 1 31.17 2242290 14.55%
3 AE YL C30H4803 -H 455.35352 1 31.17 2242290 10.95%
4 Z Tt RE R R C32H5004 -H 497.36393 0.6 34.19 1664551 10.80%
5 19 —a- B4 -3 - 2B RiR C32H5005 -H 513.35898 0.8 30.13 1598729 10.38%
6 3-0-Fwlt - BHEER C39H5407 -H 633.38044 1.2 28.62 1316328 8.54%
7 e Ed N C30H4805 -H 487.34308 0.4 23.26 576714 3.74%
8 3.4 - TRHEECHE - -WABEY C14H2008 -H 315.10873 0.6 3.49 498546 3.24%
9 et gAY C31H42017 -H 685.23557 0.9 11.29 408339 2.65%
10 Wit Bz 1 C21H20011 +H 449.10814 0.7 10.09 392668 2.55%
11 KRBEEZ -7 -0-B-D - H#WH C21H20011 +H 449.10814 0.7 10.09 392668 2.55%
12 7 i C25H32012 -H 523.18172 -0.7 15.05 313373 2.03%
13 BT C27H30016 -H 609. 14558 -0.9 9.27 309931 2.01%
14 FHE-7-0-p-D-MME#EEE C21H20010 -H 431.09795 -1 11.52 246461 1.60%
15 FHE-T-0-B-D-HAMH  C21H20010 -H 431.09795 -1 11.52 246461 1.60%
16 KRR CI5H1005 -H 269. 04609 2 16.83 188648 1.22%
17 4 i F iR C17H24014 -H 451.10868 -1.4 3.82 72196 0.47%
18 MFRIEE LI - B -D - WA C14H2007 -H 299.11392 1 4.44 40887 0.27%
19 A5 K C14H2007 -H 299.11392 1 4.44 40887 0.27%
20 kL C6H1206 -H 179. 05699 4.9 1.02 38749 0.25%
21 i i 1R C18H3602 -H 283.26501 2.7 36.26 30341 0.20%
22 + b o R H CI18H3602 -H 283.26501 2.7 36.26 30341 0.20%
23 % A T AL C42H80NOSP +H 758.56912 -0.4 34.86 19233 0.12%
24 P 3 C6H1205 -H 163.0619 4.3 0.97 14381 0.09%
25 2T T i g C12H2002 -H 195. 13999 4.8 22.69 5954 0.04%
26 i pz 2% C15H1409 -H 337.05662 0.3 6.41 5815 0.04%
27 [GENRIEE C5H1005 -H 149. 04596 2.7 1.05 5514 0.04%
28 e - LA & C15H1207 +H 305. 06584 0.9 7.25 4778 0.03%
29 POREEZE S gy = C8H1002 +H 139.07551 1.1 4.27 2993 0.02%
30 B¢ C35H6006 +H 577.44625 0 34.4 2945 0.02%
31 (B33 C16H1406 +H 303. 08635 0.1 23.61 1922 0.01%
32 | e R P T CI5H3002 -H 241.21818 3.6 32.9 1142 0.01%
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;zg: 3.2.2 ESMHIRE WLuirHEmRS TR =
0.8 - il 2 e, A PSR RSD Ry 3.08% , K WX Iy
0.7 1 REEM R

500 3.2.3 MEMRE BTG 5

= 04 0,30,60,90, 120 min W 5 & =% & &, 45 WoR
3;‘ 1 RSD 2 1.41% , 3 BIFE S 76 120 min R 2 R AT
o1 | 3.2.4 MEEKRIRE L IUT R 3 bR
0.3.000 0.0'05 0.0.10 0.(;15 0.('.;20 0.('.;25 %Iﬁ‘Fﬁt,ﬁz {D-IJ %i’ﬂ]ﬂﬁ[ﬁ]%{ijﬂ 99.51% ﬁtg{\

. RSD {4 1.28% . W3 3.
B3 “AF=EENERESHLE
#3 KOAFSHAENEMEEKEARER
g R BE b N i = f T H b R
(mg) &tk (mg) SR (mg) &t (mg) W (% ) I (% )

1 10.3 9.61 3.0 0.856 12.60 99.83 99.51 1.28

2 10.2 9.52 3.0 0.841 12.38 98.50

3 10.0 9.33 3.0 0.832 12.24 99.05

4 10.3 9.61 3.0 0.843 12.41 97.85

5 10.1 9.43 3.0 0.849 12.49 100.72

6 10.2 9.52 3.0 0.858 12.63 101.12

3.2.5 BEWEEWNE WLyl M S O, bR R 3.12% . Wik4,
Y fR £ IR 7 vk, AR S =05 S B 93.33% ,RSD
*4 KATFSHSBENEER

K HURE H (mg) W JE S (g - mL ) S AR (%) THH(% ) RSD(% )

1 10.2 0.675 16.04 97.47 93.33 3.12

2 10.1 0.642 15.26 93.65

3 10.3 0.637 15.14 91.12

4 10.0 0. 644 15.30 94,88

5 10.3 0.626 14.88 89.55

3.3 mE4xE s
4 BT, VC S B F 3 10 A ) 22 66. 64 RS
pg « mL 7B IEBRFIAH) 97.05% |, L vl =i i ER LUl FREE WA M IR IR R R, Hrp

DPPH i 7 i 45 v I3 10 48 K T 48k , 24 v I 0 2 24
107.45 pg - mL™" W BR 3K H] 92.59% , 2 J5 B %
YR B 14 R B A AR K

120.00 -
——Ve——HE M

100.00 A

DPPHIE & 2 (%)
=y (=2} o]
o o o
o o o
o o o

1

20.00 -

0.00 T T T T T |

0 50 100 150 200 250 300
WPE (ng/ml)

B4 VC i%koiF&E=15 DPPH 5K AEE

TR FFHORRR (L RS BA R 8T B R
VR R, R A0 I8 R G A R 4F i PR 7 4F
FP M TR e X R 2 A L 0T TR T R R OR
I FE T FH 2 0T SR Al T R R i BH B B R B 0%
FI T 3 BB, 78 E 7B AR T e I K
T 5000 SEAGI 27 FpALE ), KA 6 Mk AW
AN B ik 5% L b, s =4 5k 15. 89% |, L
BRI 14.55% o & 43 B 0035 45 0 10 kG i oy o015
B8 TSR L 1 RRIE I R R R R
SRS L 0T i W R R R R Y R R
Tl AL T A DR A =

DPPH 7E 47 AL 7] v DL — Fp AR & 19 B i % 77
1, H OV W R 2 40, 76 517 nm [ AT S R W0,
4 DPPH ¥#53H m A B B 353 BRI (40 Ve) , DPPH
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FER,F AU TR A K bR AL PR S -+ 57 -

F B B IC XS, 78 517 nm Kb B IO BE 22 /)N, BT
AR, HL K 1) A v AR S C X L T BUSE [
FFR I R, AT S A IR b W B I
P i = TR N S S <= A I N TR A R I S T UK
AALTE

2T R =R B W e K R 2
—, HE A . AL Aot 7 =i e &
PV A LT v I A B 22 S R ) R P ) 4 e 0T T
SO TR B R AR, R = Al Gk 93.33%
1E DPPH JHERSEH L ol =i B 1 R4 1
B SRR T FEMRE D 3.07 ~245.6 pg - mL7
T, AT A A TG PR $E5 Ve 8 I 5E 2 ol 8
=X DPPH B3 BR 36, 45 R 3= W H B A B A L s
P BRSO AE 214.9 pg - mL7' B, X DPPH (17
BN 94.65% ,5 VC TER R 96. 78% FEiF . &
AT R A AR AR T R = AT W ST & B A AR AR R
=i B —E W IER A R AR EE ), W BR A 50% RI
1C50 Jir % 1 1 B 43 51 4 26. 1 mg - mL ™' Fl 18.8 mg
- mL 7 L B AE 0 I A = A o A 52
B BT R0 B IO 56 R o X 5 Wk S an Y x4
SUAERDFFE S RAHRARL . WP A Ll 7 &S
TFEF RS %

Y
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REXEEHNEFENUFTIRHAFIRERE

IR, HaeT, KR, HRE
(BT & B2 2 B = 2% B S il B2 2 B TR BT £ 453000)

FE: BEEAYLFEIRAHE SR DA BVE S I (S & 5, 1500 25 1 45 R, HL 3R AL 92 00 = i i
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Practice and reflection on the teaching of medical biochemistry experiment combining virtual and real-
ity approach

WANG Ya-juan, YANG Quan-zhong,ZHANG Le-jing, YANG Bao-sheng

(School of Basic Medicine ,Sanquan College of Xinxiang Medical University ,Xinxiang , Henan 453000 )

Abstract: In the teaching process of medical biochemistry experiments,there exist some problems including time-consu-
ming procedures, complicated operations , expensive instruments and toxic reagents. Moreover, the laboratory turnover of our school
is tight,and students cannot learn medical biochemistry experiments systematically. Consequently, our school introduced virtual
simulation experiments and carried out the teaching model combining virtual and reality approach. According to majors, different
experimental modules were selected for online and offline learning. This model of teaching achieved good effect by solving practi-
cal problems of biochemistry experiment teaching in our school and improving students’ active learning and interest. In the virtual

simulation experiment teaching, however, virtual approach needs to be combined and complemented with real ones,and the latter

needs to be highlighted.
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Construction of biomedical cluster curriculum and talent cultivation in application-oriented universi-
ties

YAN Fu-lin,LI Yin-sheng,MA Jin-shuo,SU Hui-hui, LI Yan-ling, WEI Jing

(School of Pharmacy ,Sanquan College of Xinxiang Medical University ,Xinxiang , Henan 453000 )

Abstract: According to the cluster trend of biomedical market, the idea of biomedical cluster curriculum construction and
talent cultivation is discussed in this paper. First,the original curriculum system has been reformed and multiple disciplines have
been integrated. By properly integrating and planning the courses from different disciplines,the training model of compound tal-
ents that meets biomedical market demands has been explored. Additionally, teaching and examination are changed,and enterpri-
ses are included largely in the education and teaching,which improve the comprehensive quality and competence of students,and

ensure that students are closely connected with society and market, thus meeting the needs of biomedical cluster in large scale in

China.
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Application study of OBE-oriented scenario simulation teaching method in Fundamental Nursing Care
HU Xiao-yun, QIAO Mei-qi
( Nursing Experimental Teaching Center ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453000 )

Abstract: Objective To study the effect of OBE-oriented scenario simulation teaching method on the learning of under-
graduate nursing students in the practical training of Fundamental Nursing Care and its significance of training and cultivating un-
dergraduate nursing talents. Methods 83 nursing students were selected from undergraduates in 2017 to adopt the scenario sim-
ulation teaching method for some practical training courses. At the end of the course,the teaching effect was evaluated by ques-
tionnaire survey. Results 83.13% of nursing students were interested in this teaching method;91. 57% thought it could be
used for pre-class preparation more effectively;92.77% thought that it could improve their learning enthusiasm;79.52% showed
their preference toward this method;90.36% thought that it facilitated mastering the learning content;93.98% thought it would
be more helpful for clinical practice in the future. Conclusion The application of OBE-oriented scenario simulation teaching
method in the practical training of Fundamental Nursing Care can better stimulate the learning enthusiasm and guide active learn-
ing of nursing students,which is helpful for their understanding, mastering and application of the knowledge learned in this course.
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Identity crisis and elimination of higher vocational education from the perspective of differential se-
quence pattern

WU Ze-jie,CAO Bian-li,LI Heng,ZHANG Jun-li,HE Zhi-an

(School of Medical Laboratory Sciences ,Sanquan College of Xinxiang Medical Univercity ,Xinxiang ,Henan 453000 )

Abstract: Higher vocational education in China is facing crisis of low identity and low recognition,which is related to the
projection of the traditional pattern of social disparity in China to some extent. This differential pattern is a cultural force shaping
the identity of higher vocational education,which also brings corresponding negative effects. Therefore , the identity crisis of higher
vocational education should be eliminated and resolved by establishing stable identities , optimizing competition-stratification rela-

tions and enhancing the adaptability of higher vocational education.

Key words:

AP AT R E AR ST RRNEE
SR oy, AL A BH R AL KR 2
B EAA R R S F RS A T
LI AR H I T 0 e AR A R B IR A
HRACARBRERI AW il aiy , BAT JlRe 19 SCAE By 5
FAAEMTE . 1985 4 3t g 56 T 207 MR il B0 Y
PesE ) WA , 2 5 22 BRI LR Bl i A
HEEE® BORZm N GRS Hh B L. H
e WO T IR A R AL S A AR B Z 3, R
REARAT SCAL A2 1T 1 o BE A TR T I 2 7™ B 014 B
fEle ARGy, B Oy &2 ) SO 45 A
K75 KA ALERE, BEH8 B 03 19 AR B 305 3
PR (5 HE™ B 1] L) |, i 5 35 19 ¢ &R 5E
(7 FE G LS VL B At BN m] ) o T TG
L IR — B RE 1Y B 003 10 28 ARG B 10 9K B, DL RO
PAFAS S ZE AR 1 B S AR RS & B R T —
1 Sy fe bl X T SO SE T =, B e — Bl S0 f
(1 A, DR R T R 2 3 ) IS A 3 1 U5 U A P R
RS o B O fE L S A R SO R
AR IR T S R P Y S S AR DRI, R S R R
SO FEHLEY B, A A5 A M A St 4 5 4

Y #5 B #9:2019 - 12 - 16

differential pattern;higher vocational education ;identity crisis;group pattern

REEM P R TR R R G R Z

1 EZF#E:RESFRUHLFTIMHHIIN
hE

1.1 ZFEEHE

1947 48 32 AE( & L D) —F5 o E R &
ZEIP A% Sy AR R AT W Af ™A% Y 22 R S T
A B K B BRI 2 A AR SR fildk , S B
— IR SIS EMIE  JE R AE S L T 2E P R 2
QENR, WA AR TR A E] . 2h
N TR AT AR S A B —sfkE
TETRTAT b T A A2 ) — Bl Pl 4 i 25 10 e 80, B> AR
Je AL 23 52 e P A K A B DT O T
T8 M 23 v [ AL 25 IO 5 A, B S 0d R T B AT
FEIE , APY 7+t 22 S5 —— P AR Jmy (V8 3 1+ 22
A7 SE AR FATTAE T HLAR 5, JUARAS B U — 48, JLAE R
J— A, JLAN SRS — B - - , X L LAV R A Ao
FAMTAWIFR Z g BR K SR ) o B 8, 0L v [ )
SBGE K 22 A% SR I ML LT TR UG O X B A HE 2R
Z AT X o o T LA, 25 PR RS SR 2 At A [
FEREEMRA L AL 2 el kR, 5 O [

E&TE A EXHT ORI (4% WILX2018121) , 37 £ 5 2 = 4> 2 b #3290 (4 %5 1200708 )
EF B A 2, 2, B AR, WFFE 5 16) : I PR AE K 2 K 36, E-mail :466723774 @ qq. com,



EARE]

PR A T B 2 E AR A T B B 0 - 69 -

PRtk g BNz 3% . WAL, Z PR R R — MK
WATAE A AL S 2540 AR B O 2 2 0%, A b SR K
RS )5 o

ZEFE BN R KB AR R B 487, domt & — M A7
ZEFWIRIT o 22 P48 R & A SL R S5 4, BB 35
T (1 AR L 3 O i 22T A Gk
RIS AR < T o T, 227 AR R A L
ML m AL s RS T R,
“OA M AR R AR AR O AR A A SR R i
PR 5 RGO E, B M A RS R S
Bl s =R F B AL, R R E
1.2 ZF#EXNEFRLHETHIHLEER
1.2.1 BEEXHTH BESFRULHEEFNFH I
W ZEP AR R R AL T E GRS WSO B A A 2
gty e — M EAT B KA A A Stk AT e
Dl (LR O B A0 1 22 I M JR B A L R ) B fry
Rtk B0y RGO E T AL 2 22 P RS R 2 PR
— MRS, B E S A GEE SRS R E AR
# o S TALGE A A S AR AR Ak 2 1 B
F4 e S BRI 20 TR R 32 30 7 7% KAk 1 52 0 4
TS B REE . BA, B e DU R B AR
(1 2 A SO R g A 1 ek 23 DA TR A 23 8 A%
RN SeRilNEI R IV R (3 B A
MR o R, 28 P A% Jm 5 SR L 0B B 1 1 JE
A A BRI SRR, o AR Ge Ak 25 1 22 9 A% JR
T2 28 v S PO 20T By Y S
1.2.2 HEEXHAFE,.ZESFRIHEENERS
7 S Ol R T S B ) U 4 2
FUBRFE KT ok 1 s B fiy o 1902 - 1904 4F 1 “ T
25007 Al ML T B b e T Y e A R
M Be 1 —— i A Sl o A, I e A o R TR )
PATAFAE . dr it A5 O Hom MBI AU A
ZoA L AERE EARARIES B o (H & HOE K &
(T8 B A OLRR T 8L, 152 52 3 LT 4F K A9 #E 2 30
PR FE i, JG S v [ AL At 2 1 22 P A R AR A
AL HCREHE ARAT AN B Y B 7y 3l 42 F0 L
2ok, 28t AR PR A% R A0 i 25 BR800 19 S T B
173 38 BR 2 52 0
1.2.3 ASXUHE BESERLHEENZNHE
WiBRE ZERFEHKREELC S hho, A ETH
FEAE e R A R R A 2R BB %
B ER T I SR By LA K iy [ 58 A B2 T 5 119
PRAEAL B 1 2 5h, B B E AL TE T X A B By 19
FATHE SR O — D B R R e

Vi, 0 A5 Ol O EAE AR g o A 3 5 1y OF
RS A e B 3, DL A2 3l R/ 4 B2 F
HS i S8 TR, 5 22 77 4 R 1) 4 2 B o) A
7], 2 Ol A e  H B B Oy i A R AR
SN I SO e e BN 7 M= DR R VRS FAP NN
[ B, o5 A B T A B R O s A 3 TR A o

2 Bl

o S5 HRO 20FT B O TR BT 5 35 R A [ 1Y 22
Jy A% SR AR . FESCAR AR G2 B 1A i A5 3R R R
R G 2 M R — T T 5 A e AR R
W HF A S B Oy, 55— O T B E ) B
TR FEHL o 22 77 M Jay I 3 T ASURI A 5% 5 C B T A1)
SRS IEAR R R RS SO B B B
1 A, X 2R i A PO O AR 25T A A
W BRI B L. B Oy fE AL AL AE P AR LR B 45 16
— 2 HENTERM N AY], — o dh 2 8 SRR
PR A
2.1 “E"R—EEEINSGHHERL

CBUAC U 207 MR A&l 3 M &I (2014 - 2020
AE) )R Ol HOE B9 UCES AL I ) S RO
7R SR HF M EEPL T ML T
JEAE I PR T BHZ U g 45 I 2 At b, K
JE& LB JE R R 452, 5 1A % i AR ) 2 £ LA
SFHINL ALEE B, R AR HE S5 A A
F o 357 0 8l w45 #0F T8 T B 1 28 B Y R
g, “EIA A B ROA AR R R IEE AN R B R 1l
o SRR B (9 70 J2 5% A T B0 T XA 1 23 2 1 1
L A A U 2 R O AR O S O I A 2
AR Z A B 1 2 R, D 9 5 B
ARIURIAE A7 RETT , HA% 5 3 1 1w 45 20 RAE At &
Mo s 55 INFT BE e A RO 2O RS W R AT A KR
B DT - TR SR M
e —J7 TR BT B2 AR, 53— T T OOk
A — 1k KU, B T 72 EA BT AR 5L,
SO ZT RN A B A B SRR A T T
SR ERFAF B TR i, 2800550
b e AR T TR ™ D R BRI T Y ) 2
B0y (5 S AR XS ) o (H i T 20T 0% A [
SO R B, LB A @R IBORT 19 52 4+ iz, 5
BN O] |l 38 R ] 2 — 46 0% 5 A7 7E
F Tl L, A A5 oo 25 BRI B0 B9 A i ) S L 5
eI A T T o e S B O R A O TR
1) S5 By b R Ak, B HE e O 1R AR A B 003 19



£ 70 - KR T3

2020 456 H

D, IR S L O TR A R S O i R
IR B O TR
2.2 “FUR—HEELSHHERE L
WETFTIE, B BR TS F R ARE L Z
Sh LRGSR WAL FNE, XS aE X
AR PP DA ) X A OC , AL 2 SR LB 3 T i 45 TR
WHE Sk, ERARAAEL T T, —J7
T, S TR 3 I H) A5 R B O B [ . Z ARG
s, AR 2R & — IR B AR, AT
T R T A5 B 3 AR I B — Bl i 45 —— S 0 1
o BB EMEFKEAT T REFEPH TR
WL 3, JL AR, “ SR A E R AR
AR A P O I B R BT IR
MBHE " G B bR 4, AL 2 LA B 32 Bz 451
I, SO DR TR by B2 A% S8 i 2 et o A8 OE 20 19
FERICAL 7= L T & (stereotype ) , AEIRJZ R Y
SRR MAFAE . 3 — 5 T, A HZ T _E A4 R A
[ T AFRZ AR5y o Bl S PO O A
SEIRE N AR v o S R T W S e (e S o 9
FIaEHLUC, X AL — E R JE L R Ak 22 2 AR 78 3
SFH BB R SRR AL AL, AR, S RUZ IR
P8 I 73 1 2% A 1 2 80 R B IR 24 SRS it R AR
SR X — i RS D R {E L Bl A T
SEGUR U o3, 0 B R JE A A O B A
3 0 Sy e A RO 2 N R A G R o B E T
fiff o

3 HERE

Ly 1y S e A AL 3] — 5 REBE, 2 th BL DS — b
WA, RO 3 G L, B 13 FE HILAY Hh BRAR (o e A — 4>
BB B, O R — B0 A G ECRES
THif e S A2 22 P A% R AR L, P9 5 AR 2 i A
PRA% R R SO TE L iz D 2l TR AL |
T2 X 14 22 55 03 ) o 78 R Q] 3 g v 45 L HoR
Ly 3 f& HLAE R RN, AN 307 5 LA D7 LIS Jas 1) R AR
3.1 BABRENSH

o S PO 2O B B E 7, R IR T R R AE &
KA BJZN, B A R B T, 8 RE 8 E AR
(INTE N2 3 DR E A N A N S G A
FE By, AUA #2115 &R R AR XA 22 K
PEERA RIE R o 22 74 R T T T 1) 85 4 L 2
T B 0y B DR 1) TR W L 5 BT I A TR Y B
157 LITH R, RO 52 T e, A TBUJZ A 0T 5 B3
RPN AT ERFRRP LS ER . RAR

FE R SR 20 A RE Bk B R #UE S R, 1R H A
MR BT, 2019 48 1 H, CHE GO 20F K 52
i YR G, o R B H AL F &
R A R WO BOR ) AE SR, R T AR
Fio ZICMIAA RAR KA TR, PRI &
SHERE RO —IOCE S LR B, A8
T WEEATSEHEPHAEHE LR, B 3%
ENGESUENPN IS = e w i S aW N P s~
WK Z 47 o Rt , B RLR 15 A T 1 8 37 2 1 A
B, —JrE N EST EREIT B ERLS R B
HE AUE U B 75 HR A0 B AT 55, o 58
PR [ = 45 HUE R A A 1) R Ak g U Y R AR
Ao B WA E A5 5 i 037 ik AT RE g B2 DT, 24 1 #
B 5 Bl A% TE AR AT R R AL S T R Y
SR O RIS S H AR, 55— 5
N7t B B4 R N AR Bl 2 A F 5%
AT RSB B E R R, R SR B F W E
7, WA 2 04 7 T
3.2 k=S -HEXER

Yl mEAET S RSP T Z 0, S REN
O3 V2 2 ARG v IR A 2E R S S U RS
O R I N i s R I e 1 A v L A
TR 2R (1 Ay sl 45 7 A i KA R ) g, ) 2 o [ Ak
R g, TS SR T m S
P R SR D 2O AN T B AR R 46 F T B
YR SRR I RS T ) A R R R 2
M ERRES . X — RS TEE ARG KRS N A%
B4 3% bR 00 55 05 T ARRE HIOR A SRR [l 3
SERCE IR R R S IR 2 R 2 e ) B
G A 35 AR K . T H R e A
PG o T B o 5 2 A A S K S8 B T A 2 A
FA, K K R RRSE R R IR OR F, A S
HEZ R EH AT 4 - 2 2RO R A
WHBM R RAAGERE L, ML s -
NERR MK KERM N EFEREPEAET
FTHCER T, PR AT A 2 8 55 0 A% Jm AR e 2
SERMENE, teswd - 2R ATFELIED
NI 2 R B 1k S 2SS A (R s R [ 2 5
G | T T 43 A A DG B 5 R DR IE R 2 e
fRBEA P IE 1T, B T @ B M R IR R .
3.3 #EEESRULEEMNENYE

SCARTE B A b S —Fh R 25 0 2, R 45 0 2 E
P THRED BWSW, S TR T
SCARIE Bl B 0 RE A T AR U 45 SO R 2R AR



EARE]

SLRAS S E UL HH 2 A R T S B T <71 -

B, OMRYEE AT, PR B S T
By G fe L, T A% 15 WL 1 H 303 YT HG T 2 i JEL 4% SC
AL F 2 AR B B B T B I R
AR AL B 2 7 Bk AR AL G IS I 3R B bR E
037, L LAY Sy S 167, S BB L 5 2 A 0 2 T i A A
TR, AR YR T IRUAS B I e 6 B B X, 3 33 1
PR A0S = 05 92 5 eply R 50 A3 % FUEE A4 350 119
PEFRR R RS TR LB B ik B R TG 5
NRE T Al G s # i H T o
i o 2 WP R B T S0, 6 v S T R IS
Rtk EEAR AR IS S B R RS
JE& ARFLES ST R YT 51 k5 5 5 SE I 5 e
BB R S 207 W A W B R E L
K 1 TR T R 6 Bk S 8, S 0 K
JIN B 35 RO I 4 7 SR 1 Bl B R H RE TN A

AL AR T7 0l 8 B A 2 0 (45 BN TR

B30k

(1] WoC. SR HE R R EA KRR SHER (R 1] %
BT ,2005(5) :26-29.

[2] C. Barker. The SAGE Dictionary of Cultural Studies[ M ]. SAGE
Publications,2004 :93.

(3] #h2@. 2+ E[M]. Rl RilgEWEEsL,1947:24 23,

(4] BEMY%. 2 FH R W& b = R i g [J]. JF ot
1£,2010(7) :46-57.

(5] [&]mWEME e XRS5 ekt I M]. §s5
E 4545 ,2004 :356.

(6] WA, DRk SO R w5 T8 8 5 - & [ 8 00 58 F Bk
H 22 A R R (D). LR B 20,2017 (3) :10-14.

(7] AW - Fodiso %, ARG S RIF. BEUTHE—Z %8
B BFSE [ M. BT« HT VL0 RRE 1998 :183.

(8] EBE. MW HE M ™ HHE" 2R R SRR LT]. 4

DI 27 2 4l (T B i) ,2020,38 (1) £ 12-22.
(9] IRTHEC. g 8 AR MR [ M. AR ik, 2002 :24.
[10] ZEFEEs VTIEA, B W R A K 00 B R Ll A A e 3R B
RABIFTHRE )], 1AL 7 ,2016,34(2) :8-10.
(RERB:RSE)

Ipof AR, ELREHE Sl b Ty 28 BF f R T 35 2 1 A g
AREMRBVEUN AT A2 FHHE A AR R
A CRE A REFT T e A RO 207 09 AR T 7 Rl
Yy, A et S WO B L e ) R K
SR R 22 4% S A0 AF ROl R A SR 1A
BET 7 AR R AR N A B IR R A B R I R

2020 FAREEF W ARFKE R

N IR A TR 5 TR ] 2 T Sl N T B AR RS, BB R I A U A AR R R . L H, ERMA T
(e EA780 (2019—2030 4F) ) SFAHSRICHE, B SEHH 1B A e A P R AZ L, 2 HRE T 8 15 A
REWATS), ALt LI HoG 1) LU R R o A8, 85 T R AR AN A g D A o

BOR ST, A R e i RS ) R, R R B G By R 55 . D2 OR G A B TR IR
di PR R R AR S5 . PR PRIOR G 55 | (B 00 B A 2 A S N S B KA O 1 A ) A IR 55 . R
i B AN R TR GE By 7l A e, R — Bl — RO B ) B —ih— R — IR

2019 AERE R - R G RREORBE A AR, SR BN A0 AR R T AR AR R o 1 R AR
TR EIE 23% , JETRE GBI T RN 86% o i 4R, P IR AR AR MO B T 2 A% O R A
AR IR BRI T A o MR L SRR B b P R R A R, 70 JR L 80 JA B 4
DIEARE T BRBIXT G T o —TORBL AT ML O B s, E KRB S R AR W 42 % 0 Mk 5 A I BH RN
FAETE R PEIE . 1 55 SR AR R C ik 20% , SET-RE 5 BAE TR0 83% .

FUAT, Rk & AL TR B Be, RAB RN, REFELZFARRY - BUREY
K HoFR gk 1T p=0b Z Je iy 4Bk WA RS0 T, alxt o R UG, HAr P E” okt — 22 3171
TORAERE ML B L, R SR Rt R Ml SO T  BEE fel BE S HRS A A E I AR IR de
DUZ BT AR B AL R, 0O 5 05 BEAS S MR 2 B ) BH ol

e BEHE
HEA: BEE



ER ]
72 - 2020 4E 6 H

KA E 505 No.

Comprehensive Health Education and Research

Jun. 2020

RERESRBFEZ THHERERFATEAR—UFIEF
Bt =25

FRANAF
Cfr & BE2f B =B /ME &R T E B 2 453000)

PR e S B AT BRSO R BT B BT & N BHTE R B ER BT I 2y SO AT B
BB 1 4 e A 45 2 B AR S A R I 0 1h 2 B o RS SR O TR o B AR O N B L R R S — PR
THECE K i — 2B F T2 LR X S ih 24 o) BB MR A RO L BT & B2 2 B = 22 2% B AME R BURIR R IR 51 A B K2 5
BRI TEIAT I A A G A BT B IR e o B R R A B U RO R R R SR TR o R
R T WA AT M, A8 B2 AR TR AN BT 52 T 33 2 > RE 7 ) S il b B 47 3 o7 A BB A2 T Ak 2 R oK o

REEW . R P RHCF s M PR o7

hE %S :6642.0

Research on the feasibility of flipped classroom teaching under the background of level-based College
English teaching—Taking Sanquan College of Xinxiang Medical University as an example

ZHANG Song-zhu

(Foreign Language Faculty,Sanqan College of Xinxiang Medical University ,Xinxiang , Henan 453000 )

Abstract: In the context of the continuous implementation of teaching reform and innovation in various colleges and uni-
versities across the country,adapting to the trend of innovation, exploring new teaching methods and implementing teaching re-
forms have become the only way for the disciplines of higher education to continue to advance and develop. College English teach-
ing has never stopped exploring in terms of teaching reform and innovation. In order to further improve students’ enthusiasm and
effectiveness in English learning, the Foreign Language Faculty of Sanquan College of Xinxiang Medical University actively ex-
plores new methods of college English teaching, and introduces the “Flipped Classroom Teaching” under the background of level-
based English teaching. Through exploring the feasibility and effectiveness of this teaching model in the context of college English
teaching in private colleges,the project aims to help students better adapt to the evolving social needs on the basis of continuous
improvement of English learning ability.

Key words: college English;level-based teaching;flipped classroom teaching
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Application of PBL in clinical biochemical laboratory teaching
JIA Ke-li' ,WANG Wei-fang' , YOU Ya-sui’,LI Jia-lei' ,HU Miao'
(1. School of Medical Laboratory Sciences ,Sanquan College of Xinxiang Medical Univercity , Xinxiang , Henan 453000 ;2. School of
Medical Imaging ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453000 )

Abstract: Objective To study the effects of PBL teaching in clinical biochemical laboratory experiments. Methods
100 students from Sanxiang College of Xinxiang Medical University were randomly selected and divided into the control group and
experimental group evenly. They were then given classes with the traditional teaching approach and the PBL method respectively.

Finally, each group member was tested and assessed. Results The evaluation showed that the average score of students in the

experimental group was higher than that in the control group. Conclusion PBL teaching method has application value in the ex-

perimental teaching process of this course.
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Exploration on experimental course of Clinical Biochemistry Testing Technology based on “curricu-
lum ideology and politics”

CAO Bian-li, WU Ze-jie,LI Heng,XU Jia,HU Miao

(School of Medical Laboratory Sciences ,Sanquan College of Xinxiang Medical Univercity ,Xinxiang ,Henan 453000 )

Abstract; “Curriculum ideology and politics” ,a major innovation in the development of ideological and political educa-
tion in colleges and universities in the new era,integrates ideology and politics into professional and general courses to solve the
“island dilemma” of ideological and political education for college students. In order to achieve the educational goal of “morality
education” in the laboratory major and give full play to the strength of professional classroom ,this article starts from the teaching
status of the medical laboratory sciences,combines the difficulties faced by the ideological and political teaching,and discusses a

new teaching model of the integration of ideological and political education into the experimental course of Clinical Biochemical

Testing Technology.
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Application and progress of lable-free G-quadruplex nucleic acid molecular probes in sensors
HU Ya-ping, DANG Shan,GUO Ya-ping,ZHANG Jin, WANG Xiu-ju,Li Jing
(School of Basic Medicine ,Sanquan College of Xinxiang Medical University,Xinxiang ,Henan ,453000 )

Abstract: The nucleic acid molecular probe is characterized by high-efficiency hybridization, which makes good use of the
structure and recognition ability of nucleic acid, converting related vital information into signals that are easy to detect. G-quadru-
plex is a section of DNAzyme with a G-rich sequence,and combined with heme chloride, it will be equipped with horseradish per-
oxidase ( HRP)-mimicking catalytic DNAzyme. It has the advantages of high stability, low cost, simple synthesis, visualization
and easy modification. In recent years,biosensors based on G-quadruplex nucleic acid molecular probes have become a hot spot.

This article reviews the research progress of G-quadruplex nucleic acid sensors in recent years and looks forward to its develop-

ment prospects.
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DNAzyme S i i 1R b e 481 4 B9 Ok (9 B A R 9
HEALIE PRI TR, G - DU R — BB % G 751
i DNAzyme, G B B A0 H 22 [8] B &0 #EAH 5 AE F B W%
4 - G - TR Z5 M, i i 45 A A AR B ) 3 7 A AR T
S3 ) B — B 7 e F- T 45 b TR A A bk K 4
np ot 5y T E AR E G - o A B 45 b TR R
G — VU S IR 52 & W HL AT 2R 1 AR 0L 1) 2 0 A L 35
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nucleic acid molecular probe, G-quadruplex, catalytic activity, review
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Mo SEEEA L, XA A AT 5 DNAzyme
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5 DNA £ A 3 B & 07 20 48 A B Gl B ) 22 18] |
VAR ZE A AN B e ARG A B R B R R
YRS A S Y IR L E R
—, HAR R bk R A B B T b ek B A S Y
T 325 1 IO P AT o ) I bk B LAY A ) R A Y
SRANY A R B AR S AE B o B A T A
e S5 A A TN 1 4 TR T bk £ 2R AR T I R A 6, 3 5
4 J WIS AR AR R - I A A R 5 S R A 5 R il
S TR HEAT X 43, BV AT AR A PR b ) e o %
L8, e m K

1979 4, Fiel 22" £ KL% B meso — Y (N — H
BE —4 - mp e L) nhukk (TMPyP) Al DLk A /N 28 i i
DNA (ct = DNA) , stk 5 DNA (%40 5. 4F ] # ik — 25
WABIE ., 1996 4F  Li %" 43 g ok — 2L 5 G JF
FI 0 B 1R 16 A, 3+ H X N — methylmesoporphyrin IX
(NMM) EA BB AH R, Z 5 & I3 S0 A% R 3 1A
AT AESS DNAzyme fiE L4 J@ nh ik, BEBS ik A G -
DO 2R A A% R AR BT 445 1 v A 9 e 22 14 B 5 - I bl ofe
LR EHTE5,10,15,20, - PY(1 - HI KL -4 nipng
) -=21,23, - & - IFBE(TMPyP4) 1200

Wang'™' 8 T — 4> F FA 2 Rk i) DNA [ 41
R G — DU RARAE Sy 2K K BA B - nh otk TMPyP4
AN A0 PN, HEAT R E BOYR YT o AR AT
REAL ) DNA,DNA 44 Sge8 ' TDOS #% Wi 14 Fi Al LA
B4R G - MU RIKM W B E G ¥ 31, Sge8, TDOS
L RE PR g 0w, ] DURE S M TR0 8 40 i, P B
GIPH AT G - R AME N LR TMPyP4
A, PRI REfL 1) DNA [R 77 7E , i Be s G
JP A AT 3 2 AT TR G - PSR, 2 A
FIBH B FIRmk 5,10,15,20, - PO (1 - B 5L -4 kg
) -21,23, - 4 - 0F#k ( TMPyP4) , TMPyP4 #]
HAF] G - WRIKHFATE A . BT Sge8,TDOS %
PR 3 R AT Ry St S A I 45 A, (i AT BHE b
R G — DU SR AR PR 78 41 i 3% 1w 4 I 2 A 2195 2
LN FE 22 ARG IR R, BH B8 - R bk Al 5 4 SR AT,
P B A AR, R AR S SRR B o O R S8 e
Mg H . XA AR G - URIK - BRRiE KT &
AR A R0E B, I B R S 1 4 G e A i Y
B o %O AR Ty A B, R S AR
0, TE 20 ML PN A Sk S0 A% B2 T Y i, BA 2 vk R
G S IS R) S B A A R, AT A RO
Bl 12097 B EIE T

Smirnov'*’ Kotch * 28 % %t T G - P H K 11y
A R R e A . X g T — A A

G - IR e Exo I A% R M UI G, FH T 46 00 Pb* " &
THE N6 M Y A W) L g . P AT A B U )
DNAzyme 5 JEWIHREN 4569 IR 1) RNA Bk
FeL MR Y MB R W 2, AT RS it DNAzyme,
DNAzyme ] {§ 355 i W) 45 45 359 Pb” " V51, IS PR
PR 2B ) Y B ARE, ] 5 MB 25 54T H &
Je 5K A O T  ILES M T AE Exo MR AM I
AR, DN 3" F 1f 6 A 5 5T JF 1) MB (S5 AR £ 5,
JEIRET BRI, IR R/ 5 T — 4> MB 41455 1
L IE9EOEE S IR O, T SE B Pb? T
REPRW . SAFERMNEA EMEFREn G
— PUSRAA, 0 Thakur 25 Fi G — P 58 A [R] 16 34
YR AE BRI T Fe' T M Ca® " B AR K A i
A POK BER oy FAR R 8 pH 45 58 2 2%
25 ) B 2 A< B 8] B e BRI o
1.1.2 luminol L& F&EM b2 KOG ETEIL
SN W 5 A W T A s ek R OB Y Ak
BE T B 8 4 2 e M B 42 1% A 4 Ak 25 v B e
Z WAk 2 &G R & B K luminol (3 — S 4P 2R
W) MR R R IERMEE R,
Kt 45 oy il 2 A R AR & s N H i
e, Horh H202 5 i 0 FE AL R AL T, WL
AR5 Hy0 F1 0, W T I 4088 3 A i ik
PR Rk, AT il H202 ik & oK fb 2 & ok, Br
DA Tuminol Ak 2% & 5t a] FH e A6z i i 21 2 1 H %) 4% i
LR R, YRS - G IR 5 T gk
M£LZ hemin 454, & - G HRIF IS G -
VU SRAR L, TE R X Fl G — DU R 4K/ hemin & & 1)
(1) 45 48 EL A S i %) 2B ) A A0S M 7E o AR AL S A TE
T &AL luminol , 7= A= A= W) {b 24 % 56, b PAJH Y hemin
f) f A 355 PR 250 15177

G- MRKEE—BE S GIFH 1 DNAzyme, G
Tk FE A0 B 22 8] () & B AH B AE T A 4 - G - T &5
Fa X PP 8 A AT AR S A fE AR VE O, 9F H— S8 05
T ST T 455 TR JC AR v B 3R ek A 4 S b bk & T HE R
E| WO B N O YT o B RS> o 7 N T T
hemin Fe’ " NNk £ £8 ML (4, hemin A LA G - YR
PRI IS g & B AR E g h " %
X B E S GBI ) 4% R BE 0T LAY hemin — bind-
ing aptamers (HBAs) . JEHE G - UK/ hemin &
GV EA W E A B TS R TR AL S AR T E A
luminol, = A=A WAL F K. X B G — PO R AR/ he-
min & &) H I & —F A9 DNAzyme, & )12
MHAE DNAEHE. /M T EEEE MK
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Pavlov"™ il Xiao™" 25 FI4R i I G — P 3 & %
PR PR T R R I DNA T v A7 1l 95 14 o ity KL [ Te-
lomerase Jg& H A% (1) 4% 2K [ 395 5% SR, 7T °KE i KL DNA
TN A A% A0 i G R A i, 2 A A0 L S R AR
KSR N R A i VAN O 1 N -l e ]|
TTAGGG FiZs A E A4, BA EEMAEY F 6,
AR e R I D RE , B Ok Y 5 A DNA F i | K it
FlA AR Y o A 45 #g 3  DNA L 895 1E 40 i 2
P SR T R SR MY 3 S 7 1) A R i L
AT I 5 5 DNA 4 il o 7EAR £ 0 1
R 20 v i i S R0, b B R A A G Y A
K, R 0 v A G T AR A 9 400 I 1) TR AR C ) o

Pavlov' ™ 1 J5 45 57 3 4510 9 DNA 5| ¥ [ <& 3
4 IR 35 I BERSAR b, S AT IR RS L 5 519
MAWE G JFH MG 5 RIXEE AT 2458, A
hemin, {55 HEHE B G - PUSRRLE K, JBK A 4L lu-
minol fk2% % 5t , AT KA I H AR DNA 5 22 46 0 st
T 3% 1 5, Pavlov 7 s 55 52 P 91 1 AR OC B2 Y
DNA 415 5| ¥y [ 2 51 4 I3 55 i B B AR 1, 24 A
ANTP J ki B s, 51 90 76 3/ I WA i BRI
GGGTTAG J& 4] & th )7 5 5 Z A& G ¥4
FERHAHE 2832, 2 hemin I A AJJE RAR Z 4 G
— VU PR 25 4, BUER il K Ak Tuminol b2 % %

Freeman %5 Ui F hemin/G - U 5 {4 4% B2 15
BEAL 2 ROG, I FRAL 55/ AL S T 2 ) R A Ak
6 LR B R 55 F% CRET SR KGN DNA | 4 )8 %
TN T IR IZSCK AL E G - YRR S
DNAzyme Fl = BER Jf 1 (9 AZ TR IE AR 8 4 & & T
FE 0] LAY B0 OR B T B [ S [ RS G
b Y R MR B R AR B AT B AL R
hemin/G — PUEBL{K DNAzyme 2544, 24 H202 {771,
hemin/G — PYE & DNAzyme ¥ f#: 4 luminol fk 2% %
I AL AR B 2 O BE G IR B B B AL A B
fRBE T o5 NN & 7 s e . TR K &
& G T & Je 25 46 18] 200 Ak 55/ B A6 BF 1 1 A
AT R SR A H AR DNA 24 H 4R DNA 72 4E 0, % R
Je 45 K AT JF, B B A B A9 hemin/G - Y X {k
DNAzyme 2544, PN Fl & F & 77 AR LR BB B 0 B
T AT AR FH K INAS [ 4 85 i B AS T ) A2 BRI
Yy, 38 12 CRET S A6 I AS [5] 9 43 B 490

B o B 1k R T LA PR A U it 7 AT LG
- RAMER L ERERER, 59 R )E sLB
R M R,

1.2 ARkt El

RS T 32 S A6 0 % Ak 2 2 A I, b £ A6 ) 5
UL, )P B0 B Al A AR B T O

G — DU {A/hemin fif AL I ¥ L 24 i) hemin 3
250 15 ,G — U E {A/hemin DNAzyme A A LA 1k
AL Tuminol fb2% %t , i 1T LUK TG 1) ABTS 4 fL
LRl ABTS? + il FF €048 1k Al e KA I —
I 5B . Kolpashchikov'™ F H] G - Py 3
{A/ hemin 28 5 48 A0 1 4 48 A0 T A, W0 B4R R G
) 4 B 2 4 R S 1) E A DNA f9 AR R 20 &
(SNP) , JLJ7 i 2 - 24 [ bR ¥ & 4F i A 4% H A% DNA
FEAERT 2.2 BE IR 2E 9 5 G B # DNAzyme SR 3
FEE fif 6 4 B R B AT S 4 RS AR R B H bR
DNA H #h54 i hemin/G — PUE{& DNAzyme 4%
M4k ABTS (45 % 2, 24 H #k DNA A A7 7ER,
ABTS RE (A, BITEf5 S . %055 on KR, FIG N
ARG I SNP A o, S B8 4, EL X IR
FLR HBFIF 9 DNAzyme A9 G - 10 R A1k i
P45 58 4 1) DNAzyme W55 , 46 I R HL A 35 . 254 G
— DU AR EB 43 Y B 5 P41 B K e S5 R 1 2L, 24 H
br DNA f7 1€ B & J& 25 #4947 FF , hemin/G - 4 5 {&
DNAzyme %5 T i, fi 4k ABTS &5 5 & — 4
on fRZ K FR AT ik 200 nM . 4% HFR DNA
Tl — Y, 2 s A G - P RS i 5
B A% R DNA H b i B 75 — &, K I BR AT 3k 1
aM ! .

WK G — o 5 A 0 5 A I T, AR 4
B0 Weizmann* G545 i AL B2 R AR 4 B
I R SR AG I M13 W & DNA, M13 I & DNA f2&
FROR BAE DNA, % 3 254 1 35 30 A LA %) M13 gk
{A DNA B MK % e 5540 5T I, — 3 2530 e 51 7] 45 7
—KHE (machine ) #53 2% 58, I AF o B & | L 1Y 51
Y, 5] & B & 4k )2 b, machine 4% F X i N.
BbvC 1A 4] %1 it 119 9 %0 17 45, 24 A N. BbvC 1A 1)
0T T 3 A 7 A 1 WU YD 20T, T 51 % 3 1
WA RS L, AT E M W B E S 5 B G A
KA A A, SRS G — DU B A DNAzyme , 16 9 B
A5 0. 01pM, %4k R IE WA I REAL I % T 454
A B AR 9 51 % [ 4% % K hemin/G — PU 3 I£
DNAzyme Z5H 49K £k , £ T K K0 H 4% DNA, 6
Wk F] 0.01 pM, %4k R K5 2K (8, K (]
G, R AR A AR R

Tao 25" FI| Fi] 42 b5 45 #4 XU DNAzyme Lt £ 46 1
TR T BT — A LS = 3843 1 B4y
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FH%F: 1 :DNA ¥)Z] DNAzyme (D - DNAzyme) , {1
i DNA 5 DNAzyme 1 K #; I1: G - 4 R {K
DNAzyme (G — DNAzyme) ; Il : 57543 G — DNAzyme,
ALK D - DNAzyme, Y4 HF5 & & B T AN AFTER,
BT AR AR, T - TP A&
SFIIETE ) G - MU RARSSH, HARETE W v] 9 42 )@
B FYIZI) D - DNAzyme, 4 H b5 4 )8 & F #7176
B, B IR 43 VR 094 R B 1 D) %1 DNA
JEPIBE IR, 48 B 5 28 i G — DNAzyme 4544, 7] fi 1k
TMB 8, i% 77 4% S b B DNAzyme XY 5 5 IR
FHAE— M RE 7 N, R0+ PR g e 1 4R
R 2258 AT A R A8, AT hemin/G — YR
& DNAzyme [ £k 35 24, S0 T AR Ak R SRS DU
Cu2 + . [m] 34, At 4 J@ 25 F o nT 3 2 X R
DNAzyme 1 G — DNAzyme I ] , 52 B il A0 Ak 5 K A6

VA EZRIAR 73T G - PURMAZ IR 73 1 4R 51 1 ]
THRLI 2 MO AR K R BAR . G — U 2R A% R ¢
BHAE BB 9T S A SR I H AR DNA /oy 5 R
Jot LA BCRHAR R ) R, 575 PR 85 35 Ye R I 5 T, T AR
PRI R B T A —E RN . G - TR
T 5 D RE AL AR BRAT AL , & O IRTH € L o) B4
AR T A B I, S B T M SR 51 g, T 1
Hf 2 Kt G - TR AR IR 41 75 240 1 L% 35 4% B
A B R BT T1 S5 15 B AT LT G - UK
AR 2 114 L P TS R T 7 I 5 R 8 22 1) o M A
PR “ERIT ST B TR T, R ORA A R 8 2 1R T 1%
B LA SR Y A JEE
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The relationship between cell pyroptosis and related diseases

ZHANG Ke,HU Liang, MENG Yan-Chen,ZHANG Ting,XU Nan,Cui Chang

(School of Basic Medicine ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453000)
Abstract: According to current research, pyroptosis is believed as a kind of programmed cell death,accompanied by in-

flammatory reaction,which is widely involved in the occurrence and development of a variety of diseases through different activa-

tion pathways. It is of great significance to the whole life process of the organism. This article discusses the internal relationship

between cell pyroptosis and sepsis, diabetes mellitus and alcoholic gastritis, reviews related research progress,and provides a new

direction for further study on the pathogenesis of diseases to obtain more effective prevention and treatment measures.
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