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Abstract: Objective
programmed death — 1 (PD — 1) / programmed death — ligand 1 (PD - L1). Methods
inhibitors of PD — 1 / PD - L1 in the PubMed, Embase, Web of Science, ClinicalTrails. gov, CNKI and WanFang databases from

To provide a reference for the research and development (R & D) of novel small molecule inhibitors of

The studies related to small molecule

2010 to 2023 were searched to summarize and analyze the R & D status of these inhibitors. Results and Conclusion There are
20 small molecule inhibitors of PD = 1 / PD — L1 with the potential to develop into drugs,including CA = 170 (oral small molecule
inhibitor) ,INCB086550 (specific PD — L1 inhibitor),DPPA — 1 (peptide antagonists specifically inhibiting the interaction of PD — 1 /
PD - L1) and so on. The first two are already in clinical trial stage. The small molecule inhibitors of PD — 1 / PD - LI can
specifically inhibit immune checkpoints,and they can be taken orally,have good stability and high membrane permeability,but their
therapeutic effects still need to be verified through clinical trials.

Key words: programmed death — 1; programmed death - ligand 1;small molecule inhibitor; immune checkpoint; antitumor drug;

targeted therapy
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Deyang: A Cross — Sectional Survey
ZHAO Xiaolin,SU Huaiyu,GAO Yang,JIANG Yan,SONG Xiaoyan
(Deyang People's Hospital . Deyang . Sichuan . China 618000
Abstract: Objective To provide a reference for optimizing the management of pediatric asthma in outpatient department. Methods A
cross — sectional study was adopted. Ninety — one asthmatic children admitted to the outpatient department of pediatric asthma
management in hospital from October 2021 to March 2022 were selected. An online questionnaire survey was conducted among the
parents of the children from the children’s general data, medication information of asthma, awareness of asthma, medication

adherence evaluation by the Morisky Medication Adherence Scale — 8 (MMAS - 8),and demand for asthma management service
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in outpatient department. The influencing factors of medication adherence in children were analyzed. Results A total of 91 effective
questionnaires were collected,with an effective rate of 100%. Most of the children were male (57 cases,62.64%),with the majority
aged four to twelve years (67 cases,73.63%) and residing in cities (58 cases,63.74%). The allergic history (or history of allergic
diseases) of the children and their parents was mostly allergic rhinitis (54 cases, 59.34%; 45 cases, 49.45%). The duration of
treatment ,, medication in use and frequency of medication for the children was mostly < half a year (42 cases,46. 15%), Fluticasone
Propionate Aerosol (78 cases,85.71%),twice a day (56 cases,61.54%) respectively. Parents of children had a good knowledge of
asthma as a chronic disease (knowledge rate > 90%) , but not enough knowledge of the measures to deal with its acute attacks
(knowledge rate < 60%). There were 45 cases (49.45%) and 46 cases (50.55%) with good (score of six to eight points) and
poor (score < six points) medication adherence, respectively. The univariate analysis of objective influencing factors showed that the
place of residence (y*= 9.504,P < 0.01) and monthly family income (x> = 10.017,P < 0.01) were the main factors affecting
medication adherence in asthmatic children. The most common subjective influencing factor was that the parents thought there was
no need for the children to take medicine or occasionally forget to help the children with medication (27 cases,29.67%). The
most common reason for irregular follow — up was that the pecialized registration for pediatric asthma was difficult (65 cases,
71.43%). The family members of the children had the strongest demand for the popular science education on asthma (67 cases,
73.63%). Conclusion The medication adherence of asthmatic children in this hospital is generally poor,an effective,long — term
and collaborative management mode is needed urgently. A new disease management mode based on the collaboration among
physicians, pharmacists and nurses may improve the current problem.

Key words: Deyang; outpatient department in hospital; asthma; child; medication adherence; cross — sectional survey; disease

management
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Exploration and Practice of Performance Assessment Mode for Hospital Pharmacy
ZHOU Houfeng ,FAN Yuting , WANG Xueying , FENG Tao
(Chengdu Fifth People's Hospital ,Chengdu,Sichuan,China  611130)

Abstract: Objective To improve the quality and efficiency of hospital pharmacy — related work. Methods The performance
assessment mode for hospital pharmacy was explored. Through the talent team construction, hierarchical support of systems, grid -
based pharmacist staffing and goal — oriented project — based management, a hospital pharmaceutical performance assessment
system and a pharmacy department performance assessment system were constructed,the pharmacy - related work was regulated by
the information system, and the above two systems were revised in January 2022. The data related to extraordinary prescriptions,
rational drug use - related indicators and satisfaction rate of clinical departments with pharmaceutical care of clinical pharmacists
in hospital in 2021 (before revision) and 2022 (after revision) were compared to evaluate the application effect of the hospital
pharmaceutical performance assessment system. The waiting time for outpatient patients to get medicines from July to December
2021 (381 315 cases) and from July to December 2022 (387 105 cases) , the prescription dispensing errors of outpatient and
inpatient pharmacies in 2021 and 2022 were compared to evaluate the application effect of the pharmacy department performance
assessment system. Results After the application of the hospital pharmaceutical performance assessment system,the proportions of
extraordinary prescriptions, extraordinary prescriptions of antibiotics, extraordinary prescriptions of anaesthetic drugs and psychotropic
drugs to irrational prescriptions decreased from 5.83%,3.33%,0.83% to 0.55%,0.55%,0 respectively; the rational drug use —
related indicators (including the proportion of reviewed prescriptions,the antibiotics use density,the use rate of essential medicines
of inpatients) all improved; the total satisfaction rates of 599 medical staff (30 clinical departments) with various aspects of
pharmaceutical care of clinical pharmacists all increased. After the application of the pharmacy department performance assessment
system,the waiting time for outpatient patients to get medicines decreased from (10.27 + 0.49) min to (9.29 + 0.60) min (P < 0.05);
the prescription dispensing error rates in outpatient and inpatient pharmacies decreased from 0.32%, 0. 04%c to 0. 08%cw0, 0. 02%0
respectively; the proportion of dispensing errors in outpatient pharmacy prescriptions (with drug quality — related problems, quantity
errors, one product with multiple specifications, manufacturer errors) and inpatient pharmacy prescriptions (with quantity errors, one
product with multiple specifications, manufacturer errors, dosage — form errors) decreased. Conclusion This performance assessment
mode for hospital pharmacy is scientific and feasible, which can improve the work efficiency and quality of pharmacists, and
promote the rational drug use in clinical practice.

Key words:performance assessment;hospital pharmacy; pharmaceutical care;rational drug use

"EEWE . wI A ERDAEREEASTFERTALM B [YC2312];w ) K R AR T E FAFFRA R B [2022540],
FE—1EE R BR, &, KEAF, TEHF, AR T @ ARG FEHFFE (BF124)510823751@qq. com,

11



HEEIE-
Pharmaceutical Administration

¥ %

China Pharmaceuticals

2024 46 A 20 H 55 33 &4 12 )
Vol. 33,No. 12, June 20,2024

GURE XTSRRI KR B R R
B S it B30 75 1 AN BB R 5 B IR 55 K F- i
52 B0 = G 1 s b2 02019 4 & A 19 I 55 e
ST R N5E = N S R B S S % TAE R = W)Y,
2 =GN S B B BN SR SR A 52020 4F K A 19 (.
AR HEW WBEE AR S R R
AR 250 R T B & s B Y7 AR 24 =545 BRARE i
AHA R E WY 2R BT HLA BN
o A B 24558 B S GRS % M sh 2524 A A H 3
B F = N ST R B B85 R AG b b = g bRt
554, Hitp 10 5 252 A0 500l 5 5 2 24 T TN 1%
EECE PR R 2 RS M A F AR Tk
BLOUTAEAR , Bl = 24 T A AR e T R = 0 ) AN I )
WP , 2577 M55 B DU2A R o " i o) < DL B R
Hun -8B B S TAREEEY K, TAERE IS N, 5%
FEMEBE 3 K, B % A B Ok X 2y 24 45 1 i A T
PRUEALPEN S PR, S B2 A B UL = Bt 22
G AR R B E R LTI, AR P IS & R
KT R RB A E e S G0 AH 55
OB B B 25 4 G s R BT S Rk R &
TTHT (2021 4F) S51&1T 5 (2022 4F ) #H 6 F8 b 09 284k, 1
M R, LR B I PR A B 24, $2 T B8 B 5 7 o
K
1 SHEZEXEE . NBS5FEH
1.1 HMESNHA
1.1.1 AFTHREEL

HIBNA GG, sk B B AR R B, gl iy
mEARRE W E A A SRR R  HIT 5%
BF & FEARTE I () & IR, #0075 25 b AT TR %
TRE %, LG8 R 25 00 5 J7 250 3697 259 W I %
B 24 U L 24 41 R 56 A FR R Y e 5 25 U L e ik FH 24 1
BE H O & B 2 A 5 58 35 I A8 i R 24 0l g e AL, LA
“AEHRA ISR B RS A R i
TEVEFNER T I F5 2500 J= 25 I R 24 Wi
1.1.2 #ERERE

56 26 0l B 1, VT S A0, A — AR vE L RE , O
45 U TSR A A S s B s 5 3 A o 3 5 0 o
TR B AL AN TR) A48 B A 2021 4F K i 2% ([ % 1
A AR TN T 5 T BB e B I7 HLA 24524 T2 i 55 B3
855 TR A8 0 ) S SO BT TR A HE A
b AR i 2] HAHE HAE
V)55 R BE It R 24 27 T A B AR v SRR RV SRR o
1.1.3 24 )i i & WAL

A A DX XA A A LR I R 2 U X s Ak A
B B 2 i ) B DL 2 U R AR Ak 55 4 Bl
80 A2 i A BRI, 2 BT JR i [X 24 A B 5 ki

12

M AHE UK 42 B 30 ZA4N I RBHE #ie e o5 + A 7 =X
A3 T 45 45 WA (R R 25 0, A5 BRI 25 IBOR & 5T 3R
BRSPS 7 e E 2450 sl AL IR 55
1.1.4 DEFAFHNTE X EHE

DA IR)SRy SRR LT PDCA R - T - Koy -
AL ) B ) A B 24 5 e A B S R RS HE 24 1)
MR TSk A TRAL R EE, DLk ) ol A HE ] 25 48
bR R A B 2500 B A0 LLH B SRR R I H
Ao 2 FELS W BEN + BEE T 251 30 A B AR
3, B A5 B RE R 1T AN R B = AR ST, S [A] T B A 2
Mg E AR RS B 288 GE JHE W5
EZI 1B, e ALH, BeAT s AL B 25 W
WA R EST RS %5 R A B 2548 br
FZE G MG KRB E B AR R DB X B 5 45
TP VRAE BT RITT TAE T 8 e 5 A8 b S B 1 5
PR VR IR 0 2) 45 DR I R 245 Uil 4z X s A B 524
b AT 28 W I 43 A, S W g 25 4 A BT KA
FRoe G O, B H Gl AR AR s AT A5 A, R0 ko
JE BRI HECRE DL, Y5 SE SRS W, B I R b B
PERFL it 3) mWIT R T SIS SR, & H i
I A 245 U3 o 5 245 Ui 3081 351 24 U 3 [] F i 25 49 L 30 4%
VE, L PREs SR t  ERNE A U 25 00 51, L I
T B R Ve PER) A0 SCBA R HE i
PR J5 1) 25 A% A0 1 45 00 A7 AE [n) LAY £ 385 )11 359 Pl T3 ks
Il PR 25 0 67 5%, FL7F R8s i G800 o I R R 48 A
T IAAR 2T A B I R 25 M S % i
2
1.1.5 ER#FEZEHE R

1E B B A B 2598 15 2 =5 0 4 o A0 K BspL |
PREET , DL =N S R B B 5 o IT , o % e R
OISR A = o A LA 5 S T ELR LR ek A B
FHZG ELAR P 5 5 A br, T T BT i 5 R R
B 258 AR AR A5 A I HE 835 1 BE N 25 S Sl %5 B Ak
R NMAFIRGRE IR R

Be N 25 R BUE AR R AL BT R e 5 % e
PR B 4 R F B S 2y YRR R B A TR
B A B 25 2 8 BT 22, i 25500 B | B B i i 45 7l
B ESE L ERDNE GBS W SR 2 E R
GZTBITIA AT o DL H AR S ), B X 7 80 Bt
B 259 2595 % (DDDs ) | [ 58 41 21 245 i 48 wp oty 1R T
(EIZRAER) 25 ERKIEARZY) 5 X 25 5 E B 24
ANE Y (ADR) Waill | T 2017 4B 13T 7 H B R AR B B2
B 25 S G305 G b (RIBE N 25 R ERE AR R ) L I
T 2022 FAEIT AMNEE N ERL  BEHE B B AR 4l A T
T A FEFEFR AL, IR BRGSOl 54T B AL S A 45 A
19 75 2 52 o TF L3R 1 P 4 30 = BB S BRI, 45 10



202446 H 20 H 55 33 #5512 4]
Vol. 33,No. 12, June 20,2024

¥ %

China Pharmaceuticals

HEEHE.
Pharmaceutical Administration

F1 BRANAEHREZER
Tab.1 Hospital pharmaceutical performance assessment system
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Tab.3 Extraordinary prescriptions
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BAF AT 7 5.83 1 0.55

RAHDAT LT 4 3.33 1 0.55
RS oot 2 s A K R 1 0.83 0 0
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Tab. 4 Rational drug use — related indicators
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x5 IWAMENIGKRGIDAZRSHHEZE (%, n =599)
Tab. 5 Satisfaction rate of clinical departments with pharmaceutical

care of clinical pharmacists (%,n = 599)

2021 4 2022 %

EFmE EHE EFHRE EHE
B3 1548 65.31  93.20  69.73  93.95
s 61.90  93.88  64.57  94.39
* B 59.18  89.12  64.57  92.60
AR 6 &L 65.31  92.52  67.49  93.27
ARG IAEMEG M 65.99  89.80 68.16  91.93
) 18 AR ) 2 9 A 7211 92,52 71.08  93.27
SRR R 25 65.99  90.48  69.06  92.38
o E B AL RN 1 3 B 65.31  92.52  68.83  93.50
BEAIF R EER 70.07  93.20  70.40  94.39
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Tab. 6 Types of prescription dispensing errors in outpatient pharmacy

fakn i 2?21$(n=39) i 2.’022#(”=14>
EHH0CK) SR EAHGR) (%)

B R ERA 3 7.69 1 7.14
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Tab.7 Types of prescription dispensing errors in inpatient pharmacy
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Construction and Application of an Intelligent Real — Time Monitoring System for PIVAS

XEHS:1006 — 4931(2024)12 - 0016 — 06

Environment in a Hospital
PU Jingwen,GENG Zhou,HAN Junping ,ZHANG Hui,PAN Jie
(The Second Affiliated Hospital of Suzhou University ,Suzhou, Jiangsu,China  215004)
Abstract: Objective To ensure the quality of infusion dispensing and patients’ medication safety at the Pharmacy Intravenous
Admixture Service (PIVAS). Methods

the hospital and a company jointly developed an intelligent real — time monitoring system for PIVAS environment. This system

Based on the safe production monitoring and early warning platform of PIVAS cleanroom,

could realize intelligent control for the purification air conditioning system and operation desk of clean room, as well as the
dynamic monitoring and early warning for the planktonic bacteria, dust particles, pressure difference, temperature, humidity and
purification unit operation status in the cleanroom. The monitoring data of relevant indicators before operation (July to December
2021) and after operation (January to June 2022) of the system were compared. Results Compared with those before operation of
the system,the frequency of abnormal monitoring detection per month and the days of normal pressure difference after operation of

the system significantly increased (P < 0.05) ;the average response time for abnormal monitoring,the detection and reporting time

for planktonic bacteria after operation of the system significantly shortened (P < 0.05) ; the real — time monitoring data of
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planktonic bacteria and dust particles at various monitoring positions (except for the level — 100 operation desk) after operation of

the system significantly decreased (P < 0.05). Conclusion The system realizes the real — time collection,dynamic monitoring and

early warning of key indicators of PIVAS cleanroom environment, effectively ensures the safety production of PIVAS infusion and

the full — process information traceability, promotes the construction of a smart PIVAS system, and further ensures the medication

safety of patients.

Key words: Pharmacy Intravenous Admixture Service;intelligent real — time monitoring system for environment; planktonic bacteria;

dust particle; quality of infusion dispensing;pharmaceutical care;medication safety
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Fig. 1 Architecture of safe production monitoring and early warning

platform of PIVAS cleanroom
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Fig.2 Monitoring interface of intelligent real — time monitoring

system for PIVAS environment
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Fig. 3 Intelligent control interface of purification air conditioning

system and operation desk
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Fig. 4 Interface of temperature and humidity monitoring and early

warning of purification air conditioning system
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Fig. 5 Interface of monitoring and early warning of purification

unit operation status
1.2.5 #HEFELBNFRFIHFEFHASEN G AR TE
2 GMP B3R, W W3t v 38 HEA T 2R OB LI TR Fl
T D T ) M, AT R o P 5 3 v 8 % 245 i DA T
1% G5 0 7 Ui P 0 3 o A R i SR AR — i IR R Y
25 AP SRR Y B E R 2 ~ 3 dIFHE T A



202446 H 20 H 55 33 #5512 4]
Vol. 33,No. 12, June 20,2024

¥ %

China Pharmaceuticals

HEEIE-
Pharmaceutical Administration

TR, AR R R R R ORGSR S A
T A 5 PEAG CHILL & UHGE 1 B0GE S 2O
FEAR TR 2 A 1) 4l B B Ho A A ks 7 R R G
Bz AR E T PIVAS H R R EE W I, 8 2 5 o
405 nm KOG RSERAER, S 2809 GE 53R
PE )L A AR B, 15 TR R 0 A% B 2 R T g i
W R R 4 i 1 2O, 8 A X RSO AP A AR
R, A5 2 IR 858 A ok 1 (RIDAE 16 Mok ) B 77 10 B
(BRI A= 9356 ) 18 v B2 o AR BF 5 11 BA 1) s 30 F 9
B 2K I 5 1 AR 4% 0 1 V2 D TR SR A 2 2 SR
PR IEER > 70% RSD < 35%, L J@ ik Ltk EE
PE TR R M A I UE 8 bR 2 AT A S5 [ 2 i (Y 4R O
Rl

FR G0 ] SR I A B A R gl A W, DA 5
X BEA PIVAS %2 42 A 7= 358 (1) SIS Wi 0 0 A8 2 (L T3
e R PR b B A K B T A A R e T
il , PR BB Y FH 2548 4 X A BB T B0 285 W I 5080
IR 3 o A W s A AR R SRR X
) S5 3R T (W) 5 e 1 UL ©) o A A3 B K
YA R A R T ) AR 24 0 AR AR T TR
T B PRARE I AT, b A} B N B A sh A 2, S 30
Z AL o AR 6 B SR 32 R DA AN B
ELARTEAR IR0 N HEAT 16 25 A% 0T, NG ] AR st
] 2 PR, R B AL, BUE 58 T T W,
1R S S W AT B A S 5 PIVAS H H TAE , ik
T E AR T R KA

z 3 _SPAN MRAN SEAT SpaN RN SERN MRS SESN SRAT NGST SRR SPA| GDAL SEST NRAD SDAR ERRA
El6 HAERRKRBENYIELEE LIRN T RKIF TR KR &N
SHERE
Fig. 6 Real — time monitoring and early warning interface for
dust particles and planktonic bacteria in the dispensing room of

antibiotics and hazardous drugs
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Tab.1 Operational effect of intelligent real — time monitoring

system for PIVAS environment (X +s)
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Tab.2 Results of planktonic bacteria and dust particles monitoring after clean management (X * s)
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Application Effect of Drug Traceability System in the Industry of Traditional Chinese

Medicine Formula Granules
LIN Xinwen',GUAN Bingyuan',ZHU Yi*,ZHANG Wanqing’

(1. Hunan Drug Inspection Center,Changsha ,Hunan,China 410000; 2. Hinye Pharmaceutical Co. ,Lid. ,Changsha,Hunan,China 410000)
Abstract: Objective To investigate the application effect of drug traceability system in the industry of traditional Chinese medicine
(TCM) formula granules. Methods A traceability code system developed by a company in Hunan Province was applied in the
industry of TCM formula granules. Through the functional modules such as medicinal herb cultivation and procurement, drug
production, drug inspection, drug warehousing, drug trading and circulation, market regulation departments and consumers, the
information traceability of the system for TCM formula granules was studied and analyzed with the Huangjing (Polygonatum
cyrtonema) Formula Granules as an example. Results and Conclusion The system can realize the information traceability in the
source , production and terminal links of TCM formula granules,display the full — lifecycle information of drugs from medicinal herb
cultivation to sales and circulation, promote the reduction of counterfeit and inferior drugs, standardize the enterprise management,
and provide assurance for the quality safety of TCM formula granules.

Key words: drug traceability system; traditional Chinese medicine formula granules; full lifecycle; drug quality; Huangjing

(Polygonatum cyrtonema) Formula Granules

TER BRI U SR P T R e R AR % Fﬂk A BB 1D IS o s ok A 7 Aolk MR TP
B A SO — P E A R ADE A 20214F 11 A, WU 2 B 2 O A D ~ 41l T2 Ml 2™ R
(ER4WR BRPELR EREDAMEER HEE FH%ETwE’MnMTXTﬁx ARTE AR AEY, FEL
R TAE R b 257 MRS TAER A )2 IIERL BRI IR AW B (6 52 24 ol M B A HUR)
S A T rb 25 E D7 WORL A R A A o P 2T A A C2h B RS T Bl A A R s M (RESR L

TEEWE WA FHERATAHES LA B [2022]]80006]
F—EF AL, B, AL, EFHIF, R T @ A e E AR ARG B, (B-F124)1829144878@qq. com.

IIIIIIIIIIIIIIFIIIIIIIIIIIIIIIIIIIIIIIIIIZIIZIIPIIIIIIIIIIIIIIIIIIZIIIIIIIIIIZIIZIIIIIIIIIIIIIIIIIIIIZIIIIIII>I>D

(9] & ZE,BER,Zwx,5. #RAGARTSELEEY [12] B o, 280k i M, 5F . A TmAeFS LB RRE

AT B A ﬁn?}éjf,s\—f (7], E % $R,2016, 89 f R 4 5 S B R 2 USP < 1223 > A7 /& T 89 4K 3
35(1)104_ 106. 'Lﬂ:-&;ﬂ:-/& PIVAS m@’ﬁ%ﬁlﬁﬁ%[]] ‘Pﬂl’ﬁ/ﬁfﬂ%’?,

2021,38(23):2992 — 3001.
[13] 288,244 ,% 2,5 . #WkA%GAR P SARIRSE
A F WM BRG] ZHES,2023,27(9)

[10] # &, Eizdh, &4 . #eh iR .o 4= HE K A
geadak s (] rl’llz***é 2020,17(5):221 - 223.
[11] HILL SC, PINNICK RG, NACHMAN P, et al. Aerosolfluores-

1886 — 1889.
cence spectrum analyzer: Real — time measurement of emission [14] B30 Bds = F sz, % . BBkl %R A %4
L5 ) )=
spectra of airborne biological particles[J]. Appl Opt, 1995, FEE[]]. P E L ,2022,31(10):32 - 34,
34(30):7149 - 7155. (ki H 3 :2023 - 08 - 02; [l H 1:2023 - 12 - 16)

21



HEEIE-
Pharmaceutical Administration

¥ %

China Pharmaceuticals

2024 46 A 20 H 55 33 &4 12 )
Vol. 33,No. 12, June 20,2024

Fia ) ) s 24 B B 2R g8 SO R T2 A WA A OC
AR T 5 RS TR 4%, A5 HC2Y it 38 W 3 R e A DG 2K
s ) B B, DT SIE 328 A 7 Lt 3 Al 4 AR WA
SRR AE AT AL 1 R G016 % R GEMFE B I M 5
AR PRALESE 224 AT AE B RE Sk A T BEXT 2
AP TR SCE L, TR R IR AT A s m AT A |
TR R -l AR I FR R T 25 B U R GoAe h 24 T
I R M R R AR  BRARE AR
1 RGN ARR

8 R 4 e E R JC G S iR i e R S — ks 4
AR A EW AT E T BORGE 1 R G, FEANIC SR T N2y
A 7 8 o) 0 A 6 2 ) g RN BE B W E R A BT
SR K AT RTIE W, B 0 A S HEE Y L STl
IS8 W PHA T 280, AP 24 i o 2 4 XIS o T 3 M
BB ITRNTH 2% 0] A kA Bl A i 4 7 A WA, A i)
NG oA 1 B A 1 A R B (R 2 M5 B
AR ARG R AEE R AT ZERE)
M7 52 30 v 24 Wy ORI i 22 4 B R W . R A Y fig
B WL 10 ZR S8 W0 5 ) A] 43 SR Sk B o A 7 A B
ZuiiB i

WA

REILGRAES

>

‘
T

1 AL T BRIE W68 2 G Th R AR LR

Fig.1 Functional modules of traceability code system for TCM

atbwi]

formula granules

Sk 30 9] < R H JC AR AL TR AR AR BN TS A 24544
AR R A Bl AE R AR R O AR 2 A
W5 3 2 e st w ARG 0 1 AR N B X 256 o i 23R ik
AT RS MM, TR S M Je A 5 38 5 X 26 Bl o A
A A, DRAIE 2R 4 1) o R 2 2

Az IR - SE SR AR 2RI T U SR 2 AR
P SRR A I TR /O A% A i 1 AR
Mol BN HE UK i B2 70 S AT PR I A% 2R 7 3R Y
B LI, A AR BB 22 A PR o LA A E O
il £ R GRS VRV AR SR A= A OGS B, A 3R
JAC TR (R 4% — A % — 4t ; B 4 A
A ME— P, BELRIE™ i A DG AR B A MER P s — 4R 8D I
16 2= LT T AR 8 BRI RO LR G, L
LA DAy 245 it A 7 e R A U ) S R il o 3 o A i

22

YR REA I A A AR OO, 1A DR AR o
A B ) AT R B Al 1 AR 7 AR AR = A
LUNT @

2 v 18 ]« 245 it 52 By 0 I A 4 S o 24k ) A R
AR B AT BRER , R II 25 2R A 3 SR AN B SR
S i (4 007 T P A S 24 i U T 1R L 38 3 e O 1D
FIRDHS T A0 A L il ) 2 i S LA 2 i ot ol LA R
BB I e T L BT SRS o N B 8

2 it A B W AR - T 3 WA AR TR 2 vl i
A B B 2 S A 7 38 B R AT B 2 4 fE R
AL [ 2R PR 2 7 R 2 e A N B A R 5 TR
I 8 5 T8 ) R gt m] AR U5 IR AR R
2 RERARG

BLLEORT (Z A SRS ) BC 7 0K 91, R 7R iZ &R 48
XF 2 AR R (R R — 258 — Tkl — T8
By — 7 WORL — 485 20 ) (9 15 506 )T R o e
74 A i A S DR €7, S B DK 24 Tl A 3]kt o T
Arid R BOAF B AT AR IR TR AT IE ) 5 3E 5 36 B9 A iR o0 A
VIR BIAT A2 T T 75 5K 77 1] A 8 48 HLE ) &R
ST

RS B + 5 ATl R i s 7 DR o 31 R Wi 45 i Bt
(BRED BEAL B 4 R e S R st RIS ) 24541 55
LA R IR ARG RIS (ILIE 2)

PEHER

HASR W (BTEW)

X BEHMMEERR Polygonatum
cyrtonema Hua

MNEERI HRRAZR

it ko]

HEEE v

B2 #HIF(SHER)EFBARGEHREE
Fig. 2 Display of source traceability of Huangjing (Polygonatum

cyrtonema) Formula Granules

AR T A A R BORE L AU
T R A A TR S5 R (W
P 3) , a it i Sz W R , SEAT— W) — i B U, R i
(C3% I EpiiBuEEE I RPN

S pERYI Y N e N LI Y SO DR Gl Y 1 14
T RS TR R S (WL 4)

TE WA JRE 7 AR R, < T8 A A R AT, SRR
A5 S CULIEL 5) 7= dh A5 B AL AR Al 4 K
LS A7 H PR AR AR SRS TR
MESE A5 LR i A2 bAoA 2t i T R
R RER



202446 H 20 H 55 33 #5512 4]
Vol. 33,No. 12, June 20,2024

¥ %

China Pharmaceuticals

HEEIE-
Pharmaceutical Administration

PHHNE v ‘ [ chE5tR 4 REY, ‘
BHER R (SEER) | FREHER HAA (BIERM) R
fxme - 230101 | i s
EFEW 2023-03-07
Feia) x
1
AEEE x | SR ~ |
1
EREn MR (SIEM) B2AMI
FERAMT ~ ‘ »
SEr~Em 2023-03-07
WHEH SR (SERM) EnmE || 2% Gemons
me 100275 MK S F R 2g
#He 210301-1
| IR 2009/KE"S4NL/Fl
Eam 2002.07-20 |
A i)
| AmEi 2023-03-07 | | pammaee ——

3 ER(SHERSEFRNESENTEE
Fig. 3 Display of production traceability of Huangjing (Polygona-

tum cyrtonema) Formula Granules

il EABH—REP BRI v
[ 100 MW (ETEMA) RAWE
ne czaoooz || FBER B (BEEM) EREL
BN 200g/KE B4 HE/HI e 230002
Wi

aumne 200/F8"B4HV/FE
WRER

B4 #FHRB(SHER)EFRNLRBEYHREE
Fig. 4 Display of terminal traceability of Huangjing (Polygonatum

cyrtonema) Formula Granules

B (=N ) iS5k

U Y. RE-2 . F ]

Es5 HF(sHEBRATRNENEBRERMEERER
Fig. 5 Information display of Huangjing (Polygonatum cyrtonema)

Formula Granules by traceability code system

3 MA®R®

T % 3 30 L 24 38 DO AT A 1) 24 A DG AR B 4R
T ARG 0T X A AF A  vT AR AL A E R
& 25 E T T, Al BB O | 5 RO A S5
ST A R 7 AR 7 A N T B
BANIIE R BEARA AE FAAS
4 RE

Ve G 25U AR 78, vh 25 e 7 Ok Th 2Y
AR AL 3 A v ) — A EE B ROR R TR o s 2
TR E B SAILL10 - 1 LA 7 W T A A i 4 ) A T R
IR R "™ R R4 A 72 A5 2021 4R, 1
2= 254k B2 15 R b 245 T D R A 7 3 R ) 1)
BRI s B A, 3 Sl FAR ST, @ 2

PAFIAE S5 58 R WO ™ #0125 4% R JeL il b 2y

T 7 R A 7 S AT 1 TP 24 T U A T A el R T A

BRI Sl AR B TR, R 2Ry

WL A 7 T iR R IR S % |

PR B, 3R e 25 5 A5 8 3B W AR R kit
R A TRT I 50 4 T A, a2 WA A X sl ok = 28—
Bl TCTE DR UEZ Sl 38 D EICHE 19 22 4 55 i WS V4 Tk
2 T A5 B AE IR R i, aRAkaE 45 B B g
LA R A R IE W), 2 S 2 o o A
BRI A TR
5% ik
(1] % &,64%,%58,%. vHERI B 0L KK
CBIRE R B R[] P E P& ,2022,47(8)
2008 - 2014.
RIS bEEEE2hn BRXRVYESHERE, BRELAMR
ZR4,¥. BRAGABRTES A BRI ARESR
REMRE X T4 P b B a8 TS A4 [A/OL].
(2021 - 02 - 10)[2023 - 08 — 08 ]. https: // www. nmpa. gov.
cn / xxgk / fgwj / xzhgfxwj /20210210145856159. html.
[3] #Ra&, Mm% X, 5. PHRTBEATILKE >
LFHE[T]. BFHR,2022,41(11):760 - 766.
[4] SRR, 2 K, & . 2T PSmIMELTEREY
BE[J]. E#IE,2023,44(13):8 - 11.
[5] k%= . LT aBRlsnlEEmninehED].
K. Kk EAKF,2017.
[6] BRHG®REEERE . BRAHUEHX T AR &k
FLYP RAHLTE (JER F AS))F 2 MR E L egi@sm[A/OL].
(2021 = 06 - 21)[2023 = 06 — 01 ]. https: // www. nmpa. gov.
cn / directory / web / nmpa / xxgk / zhqyj / zhqyjzh / 202106211
61500105. html.
[7] . P25 Gie” R b A4 w4 AR TEHN(N]. ¥
& 253%,2015 - 10 - 30(004).
(8] # A, F&F4 3 8. ATREBERGTHMRZEN
G A A )], IR ILAL,2018(32):67 - 72.
(91 % &, K #, % B,%. ATHERNOGRRETLAE
AR S EI[)]. AkAHE S A K ,2016(9):32 - 34.
[10] 3k 4, 3bvt 35, &40, 5 . FHRTBEMTIAKRS K
#]]. #3325 ,2022,53(22):7221 - 7233.

(111 % &,% B . oy M7k s 20 3R
Sppaess[J]. P 2022,53(4):1277 - 1284.

[12] T/SHPPA 008 — 2020, ¥ 25 8.7 B4 & = 38 A MLTE[S].

[13] skanst, il 52 . X7 P 2 By Uk & % 2 e 4% 4]
Faa[]]. RARTE,2022(9):16 - 19.

[14] F A5 A5 4. PHRFIEIKMA)]. FPHEIERK,
2021,12(4):85 - 89.

[15] siskak, AR 2 . PR EHBAFENERLZAHEH[]]
Fi¥5W4,2020(13) .82 - 84.

(ki H 1 :2023 - 08 — 185 & [l H 111 :2024 - 01 - 13)

23



HEEHE- ¢ 4 lﬂ 3% 2024 4£ 6 J1 20 H 45 33 5 12 14)

Pharmaceutical Administration China Pharmaceuticals Vol. 33, No. 12, June 20,2024
FESES RIS MHERFRERD A XEHS 1006 — 4931(2024)12 - 0024 — 05

d0i:10.3969 / j.issn.1006 — 4931.2024.12.006 o)

£ ol

F=RB%ER 2020 £% 2022 £ERA TS ABEEAGYERBRSHT
' OML,BRE,.E R

(ZBEMAFE -WREERAAM - BXFTEHEERFHNF=ZRELRE, ZH 4/ 230022)
WE:HHN 542020 F 22022 FE=ZBFFERBANTHSEARASHOEAIAKR FE BLERBEZAPRLT EFEA
PR 2020 45 £ 2022 F0G25 114 20 AR A HE AT S o ER 350, ER G 142 52 A AR 4 Al
2% A 354 # 365 A+ 362 A, KA At b LRSS EA(39.64%,41. 15%,41.37%) , AR Be & F 55 4 51.68%,53. 28%,
52.85%; £ PALF 2 B de A MR S KA KRGO LA FE 5 A A 70.74%,72. 66%,T1. 94% , it & F F & 25 £ 89 22.01%,23. 13%,
23.13% .3 418, A A 5418 A3 bk 2 T B4 (554 39.06%,36. T4%,34. 96%) .3 45 18], AR 25 8 A AR AL T (394 H
67%); %7 ZH 4 5 — gL F honAe Al e R RAMB AT E AR ER , PR AT A E AR 115 7 FRA
MAELE G RELEREKRLG YT BEIL ZIREEE 1525 5K % (P 2540 5h) oy Bk Be & A iy KA AR, B 4K 4R
Hhon B REM, AL R b i R ERGY AR, —FTRBFERSGH S,
XER-BRARSGY, ZAFTFER; NS5 H 5 0E&H, B5FER
Analysis of Essential Drug Use in Outpatient Pharmacy of Western Medicines in a Grade

A - Tertiary Hospital from 2020 to 2022
CAO Can,DAl Genmiao,XIA Quan
(Department of Pharmacy,The First Affiliated Hospital of Anhui Medical University - Third — Grade Pharmaceutical Chemisiry Laboratory of National
Administration of Traditional Chinese Medicine ,Hefei,Anhui,China 230022)

Abstract: Objective To analyze the current status of the use of essential drugs in outpatient pharmacy of western medicines in a
grade A — tertiary hospital from 2020 to 2022. Methods The data related to the use of essential drugs in outpatient pharmacy of
western medicines from 2020 to 2022 in the hospital information system and prescription review system were collected and
analyzed. Results There were 354,365 and 362 kinds of essential drugs in use in the outpatient pharmacy of western medicines
in the hospital from 2020 to 2022 respectively. The proportion of essential drug varieties in 2020 was 39. 64%, which increased to
41.15% in 2021 and 41.37% in 2022. The supply rate of essential drugs from 2020 to 2022 was 51.68%, 53.28%, 52.85%
respectively, in  which the supply rate of essential chemical drugs and biological products was 70.74%, 72.66%, 71.94%
respectively, which was far higher than 22.01%,23. 13%,23. 13% of Chinese patent medicines. The proportion of consumption costs
of essential drugs in 2020 was 39.06%, which decreased to 36.74% in 2021 and 34.96% in 2022. The usage rate of essential
drugs remained stable from 2020 to 2022 (around 67%). The top one essential chemical drug and biological product with the
largest prescription quantity in the three years was the Aspirin Enteric — Coated Tablets,and the Chinese patent medicine was the
Bailing Capsules. No prescription for not selecting national essential drugs firstly without justifiable reasons was found in the
randomly selected outpatient prescriptions. Conclusion The overall supply rate of essential drugs (except for traditional Chinese
medicine decoction pieces) in the outpatient pharmacy of western medicines in the hospital dose not reach the standard. Therefore,
the hospital should continue to adjust the drug catalogue structure, especially increase the varieties of essential Chinese patent
medicines,and increase the proportion of essential drugs.

Key words:national essential drug;grade A - tertiary hospital;;outpatient pharmacy;supply rate;pharmaceutical care
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Tab.1 Top 10 essential drugs in terms of prescription quantity in outpatient pharmacy of western medicines of the hospital from 2020

to 2022 (chemical drugs and biological products)
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Note:The drugs marked with G or GL refers to the drugs selected in the national — centralized drug procurement.
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Tab.2 Top 10 essential drugs in terms of prescription quantity in outpatient pharmacy of western medicines of the hospital from 2020

to 2022 (Chinese patent medicines)
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Pharmaceutical Care of Nirmatrelvir Tablets / Ritonavir Tablets in a Medical Alliance
QIU Yao' . XU Rong',ZHAO Xincai' ,JIANG Jingzhou’,LIU Ling’,DAI Yang’,YAO Shun’,YANG Qi*,QU Long’,ZHANG Jianping' ,GUO Cheng'
(1. Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine ,Shanghai.China 200233; 2. Kangjian Street
Community Health Service Center of Xuhui District,Shanghai,China  200235; 3. Tianlin Street Community Health Service Center of Xuhui District,
Shanghai, China 200233 ; 4. Lingyun Street Community Health Service Center of Xuhui District ,Shanghai,China  200237)
Abstract: Objective To promote the rational use of small — molecule drugs against Corona Virus Disease 2019 (COVID - 19) in
clinical practice. Methods A medical alliance was set up by the Shanghai Sixth People’s Hospital Affiliated to Shanghai Jiao Tong
University School of Medicine, community health service centers of Kangjian Street, Lingyun Street and Tianlin Street in Xuhui
District, Shanghai. The pharmaceutical care mode for small — molecule drugs against COVID - 19 was constructed, including the

links such as community pharmacist training, carring out pharmaceutical care, providing guidance and evaluation by pharmacists in

tertiary hospitals. The data of outpatients with COVID - 19 using Nirmatrelvir Tablets / Ritonavir Tablets (NMV / RTV) from
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January to February 2023 in above three community health service centers were collected, the medication information and
A total of 79 patients were included,of which 78 (98. 73%)
were or over 60 years. Each patient had (3.04 + 1.71) types of comorbidities on average,mainly cardiovascular diseases (64 case
times, 81. 01%) , diabetes mellitus (35 case times, 44.30%) , hyperlipidemia (16 case times,20.25%). Each patient used (6.00 +
3.66) kinds of drugs on average,and 36 patients (45.57%) used Chinese patent medicines. A total of 150 follow — up visits were

occurrence of drug — related problem (DRP) was analyzed. Results

conducted by community pharmacists,and 87 cases of DRPs were identified and intervened,among which 77 were involved in NMV /
RTV, mainly DDIs (70 cases),and the top three drugs involved were calcium channel blockers (31 cases, 44.29%) , antianxiety
drugs (12 cases, 17. 14%) ,hydroxy methylglutaryl coenzyme A reductase inhibitor (11 cases,15.71%). Based on the current DRPs,
pharmacists in medical alliance proposed medication recommendations such as decreasing dosage, suspending medication and closely
monitoring relevant indicators (such as efficacy, adverse drug reactions, blood pressure and thrombotic risk). Conclusion The
proportion of elderly patients with COVID - 19 in the community is high, the medication is complex, and there are more DRPs
when using NMV / RTV. The pharmaceutical care mode for small — molecule drugs against COVID - 19 based on medical
alliance can help community pharmacists carry out pharmaceutical care work normatively,timely discover and intervene DRPs,which
is conducive to promoting the homogenization of pharmaceutical care in the medical alliance, and can provide a basis for the
subsequent management of small — molecule drugs against COVID - 19.

Key words: Corona Virus Disease 2019; small — molecule drug; Nirmatrelvir Tablets / Ritonavir Tablets; medical alliance;

pharmaceutical care;tertiary hospital ;community health service center
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Fig.1 Pharmaceutical care mode for small — molecule drugs

against COVID - 19 in the medical alliance
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Tab.1 Basic information of the patients [case (%),n = 79]
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Tab.2 Comorbidities of patients [case (%),n = 79]
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Tab.4 Types of drugs involved in NMV / RTV - related DDIs
[case (%),n = 70]
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&5 NMV/RTVHEXAYEEERNAZEZNIH(%),
n=70]
Tab.5 Medication recommendations for NMV / RTV - related
DDIs [case (%),n = 70]

BE RS B BAAA A () LR
BETRERAN  AARFOR).EERF(), EENS AP ADE LEHATI2AHH
BRLH() BREE() RS
REES e (1) BLKR
A b(1) RELENTRALLR %

APRRZREEA FEANTO) BERRIT(Q) FHEH,ZLARR, TREAZ 0mg/d
ERHHAN

aERKE] 542(6) Fakiak LEHES
ZtRA

O AERA Siok(4) N aE bEHES

RaMRES  AMBEW RRLRINREOR AN A AR SRARE
MEEAER ARNEERERR ZAAEH
SREER AR L b A RAARENS
P EREATRERA, PR A

RAHERS $5E() BRER,FLRER A6

AT A PN B A, A A R B T PR B T DR R
PR, /0 L A, B Be R S T3 o) Gt
TR RRYSYT 7 R GRATEE T MO T8 S > 65 %,
02 A 4 2 Tl T e o 28 1 L A I I AR
(7 IR ), W P Al s 1590, PR , 1 P AU e
I IR A LA M R B AT AR Y O E Y fE
TR fa B RIS BRI 3 At X DA g5
DTSR F NMV / RTV B3, B2 Ky 248 A JF50F
Z PRI, Sy EE A/ AE R R S = A B A
A NMV / RTV 3 N iF o #5834 1 H NMV / RTV (1) [6] i)
G 2T 251 CYP3A AR5 25 4 54 FH I il A 410 i)
F /75 nT fE B2 A AR S A I R 5
R, 2R 25 IR 55 B IMARIE T NMV / RTV )% 4 |
AR AP ARG T R B, NMV / RTV 7E i
P AEAE 25 WA B AR R RIS B 250K
2555 22T DRP 3l 28 44 3 = B A4 PN s /N o) 7 245 9 24
2P AR X 2GR e = g R B 2y Ui 48 5 P 2
2P R BT T 15 DRP, AR & 1 X 2400 1Y
2i2E RSB TT, HAT F TR R 3 1 25 XU , 75 8K
5 ) 7 e B AR L T R 1 [R) BT 340 8 R TF il 5 5 1)
TBIT ORI 22 ke

M ]y i 2 BE T HLAE #1104 R 45 e fdE 69 v
AR 2000 (B H ETH B 2555 0 e R 1)
BITROR, DL NMV / RTV 5 i 25 (1 25 9 4 B4 AT,
T 2B 5T Gl 28 S PR 25 i 28 S 4 vp i 245 1
2 2 R (A0 YU B el s 7 ik e S+ i ep
B2 R i IO 2 U0 W, 5 G 25 K I, a0 2 4 B S
HR R B 0 25 0 A VR, — B 22 2 [T B 30 min

Y25 AR 9T AT 45. 57% W R E R T 2, 5 NMV /
RTV 1) 25 Y F B.AE RN B8 , 76 25 24 W 3 v 75 O g
S A il 1 Ol S = A AETE ADE

AHFgE BELEA I NMV / RTV JG e R 544 , &

B I R A TR A BE R O, LRI 15 8 B

ADE.ZHONG ZE ST 7R | 78 H0 R 1 76 B 2% o

RS ERRAYZAE B F T NMV / RTV 7] i 25 46 505 25 5

TS 1] o — TR ZE AL A HT g H B e/ N7 254 vl A R

i e DRUS: A e 1 0 e i Bk g S B R i i e, HLoR

I BRIX BE 258 T LA ADE B XUSS: o [EL B 2 7t 9 7

TG N 3 22 AR ORI B0 S R i R A

DX B [ AT S AR i el 7 ek g

B O RYUR 258 NMV / RTV J5 A 5 e IR H B

sHile) PR, A7 WA BN R R R

AWFFEAFAE— 2 R R OB 2, il T2 ] 4%

JE R AT i 2522 W B XS G A i NMV / RTV 1Y

B e R R BB, ARG A B e N T 25 W R

FIFR 2y Wy, B R0 0 o B i kL

TAR W 2y 22 W4 S B Rl B 7 3 A4 X A Al 45 ot 7%

Ji |, A5 At IX 24 0 24 27 Al 55 28 06 S T e FH 24 W 4 B e )

Wi 1 B BE VT R BOAE A — i 25 SR e 2= W4 TAE

Bt — DY R B YR 2

AHEFE PR T R AL AT N> T 25 24

WP, JFRE T NMV / RTV B A9 2420

PS5 EHHZ RS G BT TR DRP, &

BT Z AP AE G XU Clnrh s 20 AR i 245 ), e

R84+ X 25 U T F () Y, iE— AR AL FH 25 254, f b

B 25 4 R SRR & T R Z 2 MG 242

WEAr e ) AR T BRI P 2524 R 55 [ Ak , i ELIA A 2

TERPE /N 25 B A BRSSO e SR O

TAERTF RIS 5 SR Sl AW e o8 3 M 40y, 3

e WP L s =g R B 54k X DA RS 0

56)), N 2 BRI N R FR AL [R] AR 2522 R 55 o

5% ik

(1] FPERBERAGHER TS . 2EBHAERBFRLERAE
H JL[EB/ OL]. (2023 - 04 - 29)[2023 - 05 — 27]. htips: //
www. chinacde. en/ jkzt/ erb/ zl/ szkb_11803 / jszl_13141/
202304 / 120230429_265709. html.

[2] % R, EF#,BA #,%5. IRFHIBDERBFEREL ST
FRE GRS P E % ,2023,32(20) :41 - 46.

(3] R¥A , HxE,H W, 5. HPRERBEEAL ERGF
IAEFRF5 B Rk E R ER )] PEG R E,2020,55(4)
268 - 277.

[4] L5 4 . aRRHF IR FRE DT B0 06K
%54 F [ EB/OL]. (2023 - 01 - 08)[2023 - 05 - 27 .
http: // www. shpha. org. cn / web / content / 756 / 9.

[5] Pfizer Inc. 2345 3% ) [ F)3e78 % H 4603 H[EB/OL].

31



HEEIE-
Pharmaceutical Administration

¥ %

China Pharmaceuticals

2024 46 A 20 H 55 33 &4 12 )
Vol. 33,No. 12, June 20,2024

FE 52K S RIS MRS A
d0i:10.3969 / j.issn.1006 — 4931.2024.12.008

E R mEESIEIT IR EE RS

WA D s AR RS

(1. ERTHBHAF TR T, ER 401120; 2. ERTHEREERERARLE—F,EKX  401120;
3ERWHRBEEEERRE R, ER  401120)

WE.BN RIREBALABSAETIEETRRE.FiE LERGEBEEAETRIEER(PIC/S)F itk £ 45T g SR 3%, @it LAk
Mk BRAAERGRGEEEEE S N3E, LE SR E A b B AL E % BT e BRI R IT o X e R
RRAZFTENEL £35, R AL ER AW, RESARA RN TR IMEESLEEF AT RERAZRF A% —0 ik
TR 25 LT B BEFXFTHF X T AR NERRRALERNANER— FHF X RAAF R EIE EU§ b
MR RELIFINER G BB EIMTER R, S EIRZFEIR, HRERREIMES R EFSL—F 14— LTk
FAEEFRH TS K AEE TN EFREAR  BELA NS R Asia gt h X -6, e E QA5 R e,

K@ DRSS RAS; FiHE L B St BENHM; B Sk

Enlightenment of the Pharmaceutical Inspection Co — Operation Scheme to Provincial Drug

XEHS:1006 — 4931(2024)12 - 0032 — 04

EEAETE

AR ERETR

2, s &
m?}:'m.ﬁ

Inspection in China
YOU Xiaojie' ,FAN Wei' ,FU Wenliang' ,MOU Chengcheng’ , WU Sai’
(1. Chongqing Center for Drug Evaluation and Inspection,Chongging ,China 401120; 2. The First Inspection Bureau of Chongging Medical Product
Administration, Chongqing ,China  401120;

Abstract: Objective

3. The Second Inspection Bureau of Chongqing Medical Product Administration ,Chongqing,China 401120)
To improve the management quality of provincial drug inspection in China. Methods With the audit
checklist of the Pharmaceutical Inspection Co — Operation Scheme (PIC / S) as a reference, the organization structuring of

provincial drug regulatory and inspection in China, formulation method of regulatory plan for post — market drugs, training

F—1EE HIA, L, KFAH, TRIF AR TOAGRBE TS BB TR RER, (BFEH )xyoud7@qq. com,
CEFEE D L R IR A A B FEE, (BT 154 )754343941@qq. com,

BIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIZIIIIIIIIIIIIIIIIIIIIIIZIIIIIIIIIIZIIIIIIIIIIZIIIIIII>I> D

(2022 - 11 = 18)[2023 - 05 — 27]. https: // labeling. pfizer.
com / ShowLabeling. aspx?id = 16825.
[6] WANG Y, ZHAO D, LIU X, et al. Early administration of
Paxlovid reduces the viral elimination time in patients infected
with SARS = CoV = 2 Omicron variants[J ]. ] Med Virol, 2023,
95(1) :e28443.
(T BREZARELEAAT BRVTESHELE . AR
%&ﬁ%¢ﬁﬁﬂﬁﬁ%+mﬂMOU%mB—m—%)
[2023 — 05 — 27]. https: // www. gov. cn/ zhengce / zhengceku /
2023 - 01/ 06/ 5735343 / files / 5844ce04246h431dbd322d8b
alOafb48. pdf.
(8] £ 4\, M, 4= . AE4FF R/ FIRFE R BHHMEL
YR E RG] R G HEsT % E,2023,21(1):21 - 26.
(9] #AmE A ,3F BL, 2 AR . GRHIFAL 1 ##H A TREF
MR EEAE R RDAEE R AR ERGS 2RSS
" E 25 4,2023,32(19) : 146 — 150.
[10] 228 . FRHAAR EREFET TS5 P ok
AE] FEHETRLEE,2023,31(7):226 - 228.

(1] X, #mE,F K, F . 4AFRFHEZRBEMN K
(COVID - 19) 4y el R JA 5 A7 [T, F B ils R 2532 5
2 &,2022,38(12):1392 - 1397.

[12] kX FPEHFLAGRESENGFNELERS, GHREAH

32

KR b 2235 B TR e AR A28 ) 25 A dh 4 AR 2T
MATELERE . AT RRBEN LT F KRG TR
# 23R e ) [J] PEERS & E,2020,40(8):
837 - 846.

[13] ZHONG WJ, JIANG XF, YANG XS, et al. The efficacy of
Paxlovid in elderly patients infected with SARS - CoV - 2
omicron variants:Results of a non — randomized clinical trial[ J].
Frontiers in Medicine,2022,9:980002.

[14] LAI CC, WANG YH, CHEN KH, et al. The Clinical Efficacy
and Safety of Anti — Viral Agents for Non — Hospitalized
Patients with COVID — 19: A Systematic Review and Network
Meta — Analysis of Randomized Controlled Trials[J]. Viruses,
2022,14(8) : 1706.

[15] & 4. HRBHRBER PR
BRID]. 0 20 K 5,2023.

[16] Bostonglobe.
rebound of COVID — 19 symptoms after taking the antiviral
Paxlovid [EB/ OL]. (2022 - 04 — 21)[2023 - 05 - 27].
https: //www. bostonglobe. com/2022/04/21/metro/ puzzling—

WG R %A NG

A puzzling phenomenon: Patients report a

phenomenon — patients — report — rebound — covid - 19 -
symptoms — after — taking — antiviral — paxlovid / .

(s H 197 :2023 - 06 — 25 ;& 71 H 1. 2023 - 09 - 30)



202446 H 20 H 55 33 #5512 4]
Vol. 33,No. 12, June 20,2024

¥ %

China Pharmaceuticals

HEEIE-
Pharmaceutical Administration

management systems of inspectors and their gaps were summarized and analyzed based on relevant literature and the official

websites of various provincial medical product administrations,and the suggestions for improvement were proposed. Results Currently,

there are some differences in the structuring of provincial drug regulatory and inspection organizations in China,and the inspection

quality is uneven. There is no unified method for formulating regulatory plan for post — market drugs based on risk. The inspector

training management system has problems such as inconsistent training content and unclear assessment methods. Conclusion It is

suggested that we should incorporate the system evaluation of drug inspection organizations into the quality system of provincial

drug regulatory organizations, and establish a regular system evaluation mechanism to ensure that the inspection quality of different

inspection organizations meets the unified standards;establish a unified method for formulating regulatory plan for post — market

drugs;improve the inspector training management system,provide a unified basic knowledge training and ability assessment platform,

and implement hierarchical management for inspectors.

Key words: Pharmaceutical Inspection Co - Operation Scheme; audit checklist; provincial; inspection organization; regulatory

organization ;drug inspection
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B FHHE B BRLE Fr #E PR IR B m AL B B 48 25 T S
R, ME, RB G

(LEPEHAFMBELEER, L 200032)
WE: B T KA B8 7 48 k0% B 9% (DN) 9 VE R Auk] . F7i% i1 TCMSP F= HERB 2 9 2 3K BUK JH 48 B 34 69 £ %%,
%, AR SwissTargetPrediction 2 78 B 3 13 &, /F 45 B B A2 69 7 A ¥e & i@ i3 OMIM, GeneCards, TTD 2 4% B 3£ 13 % 5% 7E A ¥ 5, R A
Venny 2. 1 #4415 2| 2h i A T de b A sk R AE R e B SR Se b 48 R Cytoscape 3. 9. 1 B EEY - oy - el - R %
J STRING #¥5 B 57 32 47 $2 5. 347 % & 48 Z4F A (PP 947, 3+4£ ) Cytoscape 3449 Network Analyzer 27 58 547 &, FH 48 B 58Uk 8 77
DN 894705 iR 55 Aok $e 5 A DAVID 2038 F 2 2677 3o 8 AT R B AR (GO) b § £ A KA A W 5 A WA 8 4 $ (KEGG) i
G T A H G I I GE DN A K A PIBK/ Akt 3 5 BHRAX RGN EALH L ER EhEEAMEITRS 1214,5
HAE R Bk 909 A, sk R AR A Fe b 997 A, A e 5 107 A, B4 5 AT 3 254098 57 DN 69400 4 17 A G0 ik s B oA mxsh
B4 B 825 AN, eLds A it AR 646 AN, MRy 81 A, T Ak 98 A, E O3 A W Rk a9 ERIE BRI R G 4 4% KEGG i@
I F E AT EIFE B 147 4, 22 A JREE % AGE - RAGE 12 5@ % HIF - 1 12518 % PI3K/ Akt 2 5@ %% 1A
TLDN A KR EAR G R P p-PIBK/PI3K & p - Akt / Akt & & A X R-FH R EFBEIK(P<0.05) 4518 EABEHETLE S
AMMER e b An % 45 5 B3 DN, il it i 42 PI3K / Akt 42 5 i 3% 2 & B 545 7T 462 HAE R Auhl 2 —.
SCEEIA K IR B MU B R B P4 2 2R S MR AL s B 52 3 PIBK / Akt 42 5 i@ 2%
Mechanism of Qidan Tangshen Granules in the Treatment of Diabetes Nephropathy Based on

Network Pharmacology
XIA Shisi,CONG Yilei,WU Tengfei, YANG Hua
(Longhua Hospital Affiliated to Shanghai University of Traditional Chinese Medicine ,Shanghai,China 200032)

Abstract: Objective To investigate the mechanism of Qidan Tangshen Granules in the treatment of diabetes nephropathy (DN).
Methods The main components of Qidan Tangshen Granules were obtained by the TCMSP and HERB databases, and the relevant
targets were obtained by the SwissTargetPrediction database. The targets of disease were obtained by the OMIM, GeneCards and
TTD databases. The common targets of drug and disease targets were obtained by the Venny 2.1 sofiware. A "drug — component —
target — disease” network was constructed by the Cytoscape 3.9.1 software. Protein — protein interaction (PPI) analysis of common
targets was performed by the STRING database. The core components and core targets of Qidan Tangshen Granules in the treatment
of DN were analyzed by the Network Analyzer function of the Cytoscape software. The gene ontology (GO) functional enrichment
and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis on common targets were performed by the
DAVID database. The expression levels of PI3K / Akt signaling pathway - related proteins in DN model rats were verified by the
pharmacological experiments. Results A total of 121 main drug components, 909 drug targets, 997 disease targets and 107 common
targets were searched. Topological analysis showed there were 17 core components of Qidan Tangshen Granules in the treatment of
DN. GO functional enrichment analysis showed 825 relevant functional entries, including 646 biological processes, 81 cellular
components, and 98 molecular functions, mainly involving positive regulation of gene expression, cytoplasmic membrane, protein
binding and so on. KEGG pathway enrichment analysis showed 147 pathways, mainly involving the cancer pathway, AGE — RAGE
signaling pathway, HIF - 1 signaling pathway, PI3K / Akt signaling pathway and so on. The expression levels of p — PI3K / PI3K
and p — Akt / Akt proteins in kidney tissue homogenate of DN model rats significantly decreased under the drug (P < 0.05).
Conclusion Qidan Tangshen Granules can intervene in DN through multiple targets and signaling pathways, and the improvement
of kidney injury through the regulation of PI3K / Akt signaling pathway may be one of its mechanisms.

Key words: Qidan Tangshen Granules; diabetes nephropathy; network pharmacology; mechanism; animal experiment; PI3K / Akt

signaling pathway

*EEWE: BT ARGERIA B [20Y21902500 ],
B EE AT, o, BRI A R F G T B R o sk R R R, (B T15 45 )15601864905@163. com.
CBIEEE A L LA A FAEET AL @A F ESE AL SRR A, (£ F15 4 ) yanghua@longhua. net.
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R1 KAREBBRETHANS SRABE)
Tab.1 Quantity of components and targets of TCMs in Qidan

Tangshen Granules (component / target)
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Tab.2 Core components of Qidan Tangshen Granules in the
treatment of DN
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Fig.1 Venn diagram of Qidan Tangshen Granules and DN targets
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g5 LR AR g bz 2 25 B4 7 AR i T
FEFHHE B URLIA YT DN BIAZ O o B FHSEEA
FIZBEEB ARRBEER RRER LA MRS AEH
40 5 3 9 STATS3, PIK3R1, PIK3CA, EGFR, MAPK1
4 nl@ 1t AGE — RAGE, HIF - 1,PI3K / Akt %515 538
BEHLEITE DN A6 7 e F 24 O REAE A OC T )P HiE
B FURL A I PRI 25 30E 52 T % 257697 DN I BT I PR3
AL B SR R SE T iZ 2 Al s ) PI3K / Akt i i
R A I AN L AS YR I 4% 2 T RIE 5T 4 SR 6 R )
Degree (HHEA SETT (PFES1E A JFSEEB S5 ) B R4 H 7Y
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Rt — PR R BRSBTS 2 AR 45 RAK L T B

WS ORL Y 2 21 53 2 A 2R 0 A R AR

PI3K / Akt {5538 i he 36 1 ot 007 ] e AL A 2 — o3
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WE: BN 28 LHBHFFEREAGEEY ROES Tk TiE BRSPF R DR 40 2, ALs A S4,4 8 2, H40 8%
T AT B R AR BRI RS, 2 F B 5 A A 4600,4 370,4 152,3 944,3 747 mg / kg, 4256 72 h WL KoL it E ¥ &
H T (LDy) BH 95% FAZRK R (CI), AR 95%CI F Ity 1 /4 ) FHATFH kb s REBR | R, RHIKIES 40,20,10 mg/ kg
AR RARA, VA 0.1 wg/ kg LA AT B 98 4 B AT UG I 09 FN B Ik e B 3F T AR, R 2 S T R ST A B TR SRR
R AR H ARG LD, A 4 182.8 mg / kg,95%CI 1 3 988. 1 ~4409. 4 mg/kg;1 000 mg/ kg #1 & TF,3 A (&5 %)48h 13
AT EEH R ERAL A 10 mg/ kg, F IR 2 7] 8 F o JE T BALY KA it 28 8 AT B JE T A48 50%;3 A St & 45 %
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Methodological Research on Abnormal Toxicity and Depressor Substance Tests of

Sugammadex Sodium
LI Zhikun',LIU Rui',ZHAO Yanxia',LI Shuixian',ZHU Qingfen',GUO Yi*,LYU Zhitao®
(1. Shandong Institute for Food and Drug Control - NMPA Key Laboratory for Research and Evaluation of Generic Drugs,Jinan,Shandong,China
250101; 2. Xi'an Libang Chengchuang Pharmaceutical Technology Co. .Lid. ,Xi'an,Shaanxi,China 710075; 3. Shandong Chengchuang Blue Sea
Pharmaceutical Technology Co. .Ltd. . Jinan ,Shandong.China 250013 )
Abstract:Objective To establish methods for abnormal toxicity and depressor substance tests of sugammadex sodium. Methods Forty
SPF mice were selected and randomly divided into five groups, with eight mice in each group. The mice in each group were
injected 4 600,4 370,4 152,3 944,3 747 mg / kg sugammadex sodium via tail vein,and the mortality of the mice was observed
within 72 h after administration. The median lethal dose (LDy,) and its 95% confidence interval (CI) were calculated,the quarter
dosage of the lower limit of 95%CI was selected for the abnormal toxicity test. One experimental cat was taken and injected 40,20,
10 mg / kg sugammadex sodium via femoral vein,with 0.1 pg / kg histamine as the control. The carotid blood pressure of the
experimental cat before and after administration was recorded, the reduction value was calculated, the limit of depressor substance

test for sugammadex sodium was determined and verified. Results The LD, of sugammadex sodium was 4 182.8 mg / kg,and the

TESTE:ERHEL T ARA2018Y007],

F—EE FEN, B ML A, T EHIF, AT 6 A 2 Se kil e g A MR, (543 48) 1izhikun19880617@163. com.,
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95%CI was in the range of 3 988.1 to 4 409.4 mg / kg. All mice in three groups (five in each group) did not die within 48 h
at the dosage of 1 000 mg / kg. The limit of depressor substance test was 10 mg / kg, the reduction value of blood pressure in
experimental cat was not over 50% of that induced by histamine at this dosage, and the results of tests in three batches of

samples were all in compliance with regulations. Conclusion The established methods can be used for the abnormal toxicity and

depressor substance tests of sugammadex sodium.

Key words:sugammadex sodium;abnormal toxicity ; depressor substance;quality standard

T O AN Ry 2 B 5 S UL PR P 24 R e s
I, TP A B H S BAS [R)FE R A 2 UL PR BEL 3,
IR T 2 Tk JIE A e 0 ) R0 L% 2 [ 2017 4F- 4 H
FEFRE LT LUk, 2 TG R 2 30 {H i Je AR ¢
Jo det A o o A PR IR LI PR 2e A {di R L 7 7R 4 o DRk
2 1 T 1 o AR 2020 4F R L 245 8 (YR ) ) (TR 2y
ML) )T DU 1140 SR RE PR A T BGE ) 1145 [ )
G T T I LR A A Hp G T A R Y SR R L
R 0 IO RS A ik tHE AT 7 iAW 5T, O AR P Ak T
DA 42 ol B v S A B MLAR A T IR 44225, I A
& AN 0 I R 2 Al BRREE N T .

1 NERAG5IY
1.1 {8

XS205DU %I i1, 7 KAF- (%fi -+ Mettler Toledo 23 7], ¥
FE 4 0. 01 mg) ; BSA4202S AU i, - K- (58 & F| W Bl
s <dbmt > AIRA R KSR 0. 06 mg) ; BL - 420N
RIAEWIHLRE L E R G0 (AR AR A IRAF) .

1.2 X%

FP AN [ L A RGE 250 A BR 2 FD L 34t 4t
SR 020211101 (JK4Y2.77%, 2. 1. 3%, oK TG
W) & & S A BEEN 98. 9%) ,020211102(JK 43 2. 63%,
CBEL. 4%, Jo K TG & e & & B 5 M 40 96. 2%)
020211201(7K432. 66%, LB 1. 4%, /K ITC LIS S EF
HIHEEN 97, 4%) | s W RR ZE ek BE S (e [ £ 24 S G E F
FEbE, M54 150510 - 201313, LHHETE R BN 0. 342).
1.3 ¥

SPF ¢ ICR/NERL 55 H, Horp it 20 H e 35 H,
R 18 ~22 ¢, W A BF R A DL SE 50 h W B B A B
A LIRS AR 7V AT S SCXK () 20190003 4
i, 2 e TJC2E IR 5k 2. 8,3, 5 ke, SR
W E 4 AT 5 1 R SYXK (£8) 20210037, /)8 B S
A3 SR S T e B A EE 3t PR R L YR 20 ~ 26 °C L AH
XHR N 40% ~ 70% ,12 h BIRE 22 8s R LI 2 I R
B i 2 K 50 T 5T B sh ) 10 B 2 B 4 o A ad (L o
5 :N202202)

2 HAEEER
2.1 BRESHRE
2.1.1 MREMHFMEEE
BUNEL 40 B BEHLAY M 5 24, 4% 8 H, MR AS2F LB

AT HE AHEAN (L5 4 020211101) 1 &, 45 B E A
0. 9% A AL AN T S T ) BT o K B2 R 230 mg / mL Y
A A W, AU B 2 B i VR BE O 218. 50, 207. 58,
197.20,187. 34 mg/ mL.5 41/ F#IK 5452 4 600,
4370,4 152,3 944,3 747 mg / kg, TFHFHE K 0. 1 mL/ s,
WML 2 )5 72 h IN/NER I FE T 16 B0, IR H Bliss i1
R BRAE i (LDyy) B 95% BAS K] (CI) , 45 R W3 1.
DL 245500 0 SR (g ) EL (X0 X6 S B0 MO S5 By (LR A T A R
FAAE (Probit) [A1H, 75 8] 4 75 72 ¥ (Probit) = 24. 852 X -
85.001, LDy, M 4 182. 8 mg/ kg, LDs, (Feiller £ 1F ) Y
95%CI}1 3 988. 1 ~ 4 409. 4 mg / kg
®1 HEEBRHNRASSUEIRER (n=8)
Tab.1 Results of acute toxicity test of sugammadex sodium to

mice (n = 8)

sHNE N RT#H RTER FREE @A

IS &l . -
(mg/kg) (X +s,g) ) (%) # k25
4600  3.6628 19.65+0.81 7 87.50 6.1504 6.0256
4370 3.6405 19.70+1.14 5 62.50 5.3182 5.4725
4152 3.6183 19.48+0.62 4 5000 5.0000 4.9207
3944 3.5959 19.77+0.69 2 25.00 4.3258 4.3665
3746 3.5736 20.20+0.93 1 12,50 3.8496  3.8111

2.1.2 REEURERMEHHE KK

FR A (25 3 )38 D) 1141 55 s PR R Ak M ) 9301
T 3R 2 A P A A v IO I i e S DU L4 s 10 - 520 o A i
BIIG REER FH 25 30 2 0 4 mg / kg (B AR T 5 4% 60 kg
) LDsy 5l PR 4R it &2 7] i 22t ol 1 045.7
(>20) AHFFE 57 5 R MEAG A FRAE R LD 5o 19 95%CI
TR 1/74,B0997. 02 mg / kgo AARIE T 2424 HAH T
A AR A S B A A ISR B MR R 40 mg / mLL
B AR AT, A /N BRUR e kB 45 25 0. 5 mL, /N
PR 20 g THE, R EAH T 1000 mg / ke, Rl PRAA T
Y 2505

R 2 )3 ) 1141 58 BRE R AT A 477 - 178 i
3 A I L 2 BN A 0. 9% S AL AR T S R I )
[ R B Ok 40 mg / mL A AR T U BOINER 15 1 B
LA R 340, 45 5 H o R bk S Al W 0. 5 mL,
4 ~5s NAJHITESTE 5 4G 25 5 48 h NWEE/ NERBE T 1%
B 25 3 /N 48 h INEAARBET .
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2.2 BEYMRKRE
2.2.1 BEYFAEEREHHE

FRALTHO)E N 1145 R A BTk L 82, o 1 205
H R BRI  BCET 0 Al (5 020211101)
T R FRE L A 0. 9% S A4 v 55 I e i A i
e 5543 51124 200, 100, 50 mg / mL R AR S AU L R Ik
0.2 mL / kg, 25 25754391 4 40,20, 10 mg / kg 5
FRDKIE ST 0. 1 g / kg ZH AR IR 043 A0 SR 25 245 i e At
B F B BRI , AT 2 UK, 03I B A o 235 SR 1
T BEAE 4> ) 2. 20, 2. 07 kPa(1 mmHg = 0. 133 kPa) ;
1.28,1.06 kPa;0.61,0. 57 kPa; 3. 13 kPa. 45 24 F] 4
10 mg / kg FH 5 R A0 A I HE A2 03T 6 S0 R A 5
JE 4 J5 A A FRAE R FH 10 mg / kg, A0 25 T I R 20k 25
i (4 mg / kg) B9 2. 545
2.2.2 BEEAFRERENRIE

BT 2 28 Jiig of Rt 18 et RS R, A 0. 9%
AEERTE S, R 0. 5 g / mlL 46T JR S 95 ¥k o B 3 St
il A5 T R, R PR E A 0. 9% S Ak Al v S, 435
i) 5 2 9 3 44 50 myg / miLL R T TR BBRORT AR
A VRV, 5 SN Y B AR BT B B 1 kg VRS IE 0. 1 pg
B (ds) HER IR TR 10 mg / kg B9F 5 (dy) , BUA
— FUR S AR P45 2. 2. 1 300 7 i B 4 v 4 4 4571
o dgy s dyy, dpy s dso s 85 HEER dgy 5 oy Rl oy 5 de FIPEIUR
WA o 253 dp BB &R BEE AR 1 ds T 3n 50% ,
e 3 A A A ) B R A I A A I TR L 2,

F2 FEEBPRENRREER

Tab.2 Results of depressor substance test of sugammadex sodium

to mice
oA & T A (kPa)
5 &R
dy dy dyy ds,
020211101 5.46  0.33 0.13 5.68 HFEIE
020211102 5.77 0.64 0.89 5.90 A
020211201 4.73 0.35 0.64 5.28 FEHE

3 itig

EP TR AN I R B Tzl FURR IR T £
Wi, G B2 ME R R, o A TSR R S
& =y — ORG240 2 22 R i R T T
BEEN I R T 245 22 Ak 3T L Rt 25 1Y) 22 A VA A
Tt R JoT d A i U Ry EE R L3 - 1 R 2 il 1 A A 2 AR
FREEBRIE O, A BRI DT S B E RN R R R A FRAE
E— 25 8 A T2 I i i o BT
AP, DRUESF B AHE BN 0 1k R P 242 42

AWEGE o ST T AT TE RN S R R R
J RS A 7 v o 3 LR i H ST (R bR A DU, 25 SR AF

44

G ME LDy 4 182.8 mg / kg, 95%CI 1 3 988. 1 ~

4 409. 4 mg / kg, 5 BEHERA P EE 1000 mg / kg,

SRl R AR J5T 5 90 2 1Y) 250 8 o S5 B A A vk BT s b R

FEUCHITT g A 5, 0. 9% AL AR SR A 1 mLL

rf2A) S BT R R AN 40 mg A A TR, AR (2 i) 3 )

14D Kt , WA & FUE A FE L 257 5 10 mg / kg

A5 | RS SR 14 00 R AT 3, s o e P 40 Tk £ )

FRAE A 10 mg / kg, A S FIG AR FRR 2570 5 (4 mg / kg) 1)

2. 5 1% o 8 He 0y O A 12 o o s o UL TR < BRUAR

M (25 3 )30 D) 1145 ) K2, 5] ok 92 52 6 0% 1 I 1

1 kg 7 GHET AN 10 mg i, BT A HLE

5% Uk
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(M AFEFEER -WIKFETEKREFRK, M KM 610041)
WEBHN AHBRCERBCVD)EF AN EBFRBEAL FHik LELERRFHMNETELR R FMHRSE R % (FAERS)
2004 4 £ 2021 F K 5 84 o F K TR E L AR sk AR BE 3 4 A (ARNID) | ofe % B 5k 2 3540 B 47 ) 7] (ACED A=t Bk & 11 &4k 3 32 A
(ARB) A8 % B #4525 & R B F 4 (ADE) 4R, K A RS WAL L (ROR) ik Ao 3 Bk 2 (1C) 32428 - 247 ADE 455 458 ACEIL, ARB,
ARNI %948 % B4 6 2 50 A 13 155 480 (12 623 4] .2 411 1,3 K 250344548 8 T 20 B4 45 (AKD) V2K B REs% (CKD) a4z 5,
5 ACEI A ARB #4836, ARNI 48% AKI #= CKD #) [ /12 % # 3% , B ARNI 48 % AKI 341 89 7% = # R e (18. 31% ¥ 13. 05%,P < 0. 05;
18.31% ¥ 10.53%, P < 0.05) F= CKD %41 69 76 1= #3 % 16 (23. 50% & 19. 78%, P < 0. 05523.50% ¥ 11.41%,P < 0.05) ¥4 2% F &,
Zi® 5 ACEL#= ARB #836 , ARNI #8% AKI A= CKD #9 & 4 W T 58 £ 3
R : o B IR A Z AR AR B AP ) A e B R IR F AR R A R RF T 2R RA BRG SR R R £ B R R
HE BT RER R FHRE A% A A 55 15k
Kidney Safety of Three Types of Drugs for Cardiovascular Disease:A Pharmacovigilance Study
FANG Zhenwei,BAl Yang ,WANG Qi,Ll Yuwen

West China Clinical Medical College ,Sichuan University ,Chengdu,
Sichuan ,China  610041)

XEHS 1006 — 4931(2024)12 - 0045 — 05

(West China Hospital ,Sichuan University +

Abstract: Objective
Methods

To provide a reference for the selection of drugs for cardiovascular disease (CVD) in clinical practice.
The kidney injury — related adverse drug events (ADEs) induced by angiotensin receptor — neprilysin inhibitors
(ARNIs) , angiotensin — converting enzyme inhibitors (ACEIs) and angiotensin I receptor blockers (ARBs) in the FDA Adverse
Event Reporting System (FAERS) from 2004 to 2021 were searched,the reporting odds ratio (ROR) and information component
(IC) methods were used to mine and analyze ADE signals. Results There were 13 155,12 623 and 2 411 cases of kidney injury
induced by ACEIs, ARBs and ARNIs respectively. Positive signals for acute kidney injury (AKI) and chronic kidney disease
(CKD) were detected in all the three drugs. Compared with those induced by ACEIs and ARBs,the positive signals of AKI and
CKD induced by ARNIs were stronger, the mortality composition ratios of patients with AKI (18.31% wvs. 13.05%, P < 0.05;
18.31% ws. 10.53%,P < 0.05) and CKD (23.50% wvs. 19.78%,P < 0.05;23.50% vs. 11.41%,P < 0.05) induced by ARNIs
were significantly higher. Conclusion Compared with ACEls and ARBs,ARNIs may have a higher risk of AKI and CKD.

Key words: angiotensin receptor — neprilysin inhibitor; angiotensin — converting enzyme inhibitor; angiotensin I receptor blocker;

kidney injury;adverse drug event;FDA Adverse Event Reporting System ;medication safety;signal mining
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(FDA) A B S 4-445 2 48 (FAERS)H0- e |3k 32524
YA B A R F VAl 328258 5 B i s =2 8] 1Y
KBk, DL ARNIAEXT T ACELFI ARB (195 lF2e 41, Ry
CVD B F 2GRS IHE T .
1 #REFE
1.1 HERRESE

FLHLFAERS 2004 4F % 2021 4E 19 ASCIT U SC
Hr ¥4 &4 A5 Bl % (DEMO) A B 3412 5%
(REAC) . 259 fifi FH i % (DRUG) .3 )7 45 1 id 5%
(OUTC) #ft &5 K (RPSR) i Y7 B [E] (THER) DL K212
Wr (INDI) 1120, A B 58 H % £5 DEMO, REAC, DRUG Al
OUTC #4743 7 . 5 CASEID (iR %1l FAERS 5 191 114 4
) — 30, T B AT Y FDA_DT (FDA 21809 191 114 %
P )45 5 24 CASEID F1 FDA_DT —F i, W B4 K 1)
PRIMARYID (i %Il FAERS % 45 A9 ME — 4% 5 ) . 51 B&
DEMO & i i 8 &2 it 5, IF 5 A e ks A 7 B 55, 5]
H MedEx_UIMA_1. 3.7 24X DRUG & H 24 i 24 FR it
TIARUEAL AL B #1225 WA R i R ) R (Ol A
1% 3l B 2% 6] L) (MedDRA 24. 0) 19 & 1618 (PT) %
ADEAf5 54T IR0 Hr 4,
1.2 #HRI&IT

M 5 T A= 2H 4189 WHO — ATC Zm s 72 49 A BT
519 ARNI, ACEL Fl ARB 2254 (L3R 1) AR 4lg SMQ R
A (24,1 O E BB R F AR SN & Stk
B4 (AKT) \CKD & IR | B 1048790 728 1 /N 1a) o
PEB (TIN) o ADR He 4 (14 25 5 M BE R BE 40 R 8 B S
2501 (PS) , BN EE25 W) (SS) , A IF 24 (C) K 25
HAEF (D) 4459 A0 A 25 7 58 B 3 R FE PS,
SS, C, T UHRIA T 329 Horp — 28 i 5 A\ 51 2L
A A3 R A B OC T 58 (BRIl 24 il HL Al i e % 50) Al
fRFRAE L RO T E RINAE) , 5 8B R A OCE K
FE R AH G & SN A TR AR 25 57, AR i 52 rh AR
TEHUEE AR OC L KB o B R 3 s 2 A4 R
45 LAY M N B ™ 45 ey o
1.3 HESH

K HE T L0 26 467 6 18 ADR 23107 ¥4 3 2624

£1 WMAWEAYACEL ARB,ARNI %254
Tab.1 ACEIs,ARBs,ARNIs included in study

ATCHE P4 | ATCHE PLLA |ATCHS w4k | ATCHS P44

CO9AAOL F36EA] | C09AADS  BAEA] | COOAATS AEAFEA) | CO9CAOG Hbifse
C09AA02 fRAFEA] | CO9AADY A | COOAAIG skik44] | C09CAOT Hkifiz
CO0AAD3  #3EE4) | COOAAID B 5-E4) | CO9CAOL &3 | CO9CA0S D
C09AAO4 B4 | CO9AALL &A1 | C09CA02 fREWIE | COODX04 HEEH
C00AADS % REA) | CO0AALL fa2dA) | CO9CA03 #ii)im Hipe
C09AAO6 5754

C09AA0T A

A | C09AAI3 REEA | CO9CAG4 M2
A C09ANI4 BEEA | C090A0S fudi)ie

Y15 B 4505 22 180 B A S oK R B R AR LA L
(ROR )72 1 V0 D1 i Hip 5435 DX 1] 328 a2 ot 25 P 28 (BCPNIN )
AR B (TC) 3 o TR 21 () BH AR 5 e SO B 4
15 ADE A5 5 AR PT X R 119 42 45 51 B0 T 38 s 4 Rz 1)
RORE IC {ELFN & AV 18 95% B A5 X [al (CT) , 3 L
P2 MR 3 G AT A EER S B BAPEAF 54k, HO R Y
RORH F ICE R RAF 5 i, BV HAr 259 5 Hw
ADE [A] A SRR D7) b H 45 24 i A9 B A5 ADE &
A LA 55 A T A 24 5 B AR ADE & AR Ee YR
SPSS 24. 0 G T 2# 33 M o THECEE AL LB (9% ) e AT
F IR BT B ARG AT RIS 56, K56 K HE o = 0. 05,
P<0.05 hESAZIFE L.
2 LBIkEENER

Tab.2 Fourfold table of disproportionality measurement

Hmksl BEAXARREAH  FRERXARREAHK At
ARNI a b ath
ACEI/ ARB ¢ d c+d
At ate b+d atb+c+d

&3 RORZESICENAXNRESEREH
Tab.3 Calculation formulas and signal generation conditions of
the ROR and IC methods

7k o 55 EREMN
ROR#* pop-od a>3; LROR95%CI
ROR 95(7:(11 - eln(R(}R)z 196V 1/ a+ 1/b+ 1/c+1/d ’FFEL g 1’ EF;}}%{:
ERTINMEH
10k IC:logza(d+b+c+d) 1C#5 95%CI'F 1R >
(a+b)((l+(?) O,EF’]L»%TY:EE)?&LT
1C95%CT = ") = 196V 1/ a+ 1/b+1/c+ 1/d e

2 #£R
2.1 WEEXRER

% K ACET, ARB, ARNIAHSC B 45 91 13 155631 |
12 623 5 \2 411 ], = %3 )37 5 Fh ADE, HoH AKT 55 CKD
AR 5 AR TR 4[5 SR R L3 5.
32525 AKI AT CKD & A= Bl PRAFAE 43 B 0L 2% 6 (L
B4 1k 01 A 5 I 20 2 DL ARNT B9 AKT % 2= 191 80 % I HE
-, HAVE H 45 R HERT S B9 50 , ¥ LB Ui 45 9
i A% 5 3 ACET A5G AKIT, CKD, DA K2 ARNIAH ¢ AKIL &
ERBU LT L, HEARR I AR L TR
P 5 AKTHTCKD 9 (9113 2 W T4 (> 65 %) [ .

%4 ACEI,ARB ,ARNIFREHK & ER ()

Tab.4 Incidence of ADEs induced by ACEIs,ARBs and ARNIs

( case )

25 5u £ 3 AKI CKD %&éak %Hh#EmE TIN
ACEI(n=13155) 9359 2684 397 154 561
ARB(n=12623) 8714 2832 399 124 554
ARNI(n=2411) 1715 651 18 14 13
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Tab.5 Results of signal detection of kidney injury induced by ACEIs,ARBs and ARNIs
RRFE RAFE REWE O ADREA  ROR(9S%CI) 16(95%C1) RRER R&F%  REHE ADRWZ  ROR(9S%CI) 10095%C1)
AKI ACEI 9359 168741 2.20(2.15,2.25) 1.02(0.95,1.09) ARNI 15, ACEI 18 2383 0.3000.19,0.48) - 1.59(-3.07,-0.02)
ARB §T14 14738 2.36(2.30,2.41) 1 11(1.04,1.18) ARNIus. ARB 18 23839 0.26(0.16,0.42) - 1.77(-3.25,-0.20)
ARNI 1705 05654 2.58(2.45,0.71) HL12,14) | FagRT  ACH 15416874 22101.92,0.67) 102004 )
ARNL ACEL 1715 2593%  1.22(1.15,1.28) 0.23(0.05,0.40) ARB 4 14738 2.0801.73,2.49)  0.90(0.2
ARNI 5. ARB 170505536 113(1.07,1.20) 0.14(-0.03,0.31) ARNI 14 565 13100.77,2.21)  0.28(-1.43,1.95)
CKD ACEI 268 168741 1.76(1.69,1.83) 0.70(0.57,0.83) ARNIus. ACEI 14 B85 0.6000.35,1.04)  -0.65(-2.38,1.13)
ARB 2830 14738 2.16((2.08,2.25)  0.97(0.84,1.10) ARNIus. ARB 14 23835 065(0 L1 -0.54(-2.29,1.25)
ARNI 651 2565 279(2 58,3.00) F(L1L,L63) || TIN ACEI 56 168741 L24(L14,1.35)  0.20(-0.08,0.49)
ARNLus. ACEI 651 U4 1.61(1.48,1.76) 0.56(0.28,0.84) ARB 554 147358 L41(130,1.54)  0.38(0.10,0.66)
ARNIus. ARB 651 U4 1L3(121,1.44) 0.33(0.05,0.61) ARNI 13 2565 0.19(0.11,0.32)  -2.51(-4.16,-0.68)
Bak  ACH 37 1688741 151(1.36,1.67) 0.48(0.14,0.81) ARNIus. ACEI 13 23834  0.15(0.09,0.27)  -2.53(-4.20,-0.68)
ARB 399 14738 176(1.99,1.95) 0.68(0.34,1.01) ARNIus. ARB 13 23834 4(003,0.23) -2.69(-4.36, - 0.84)
ARNI 1§ 2565 044(0 8,070 -1L2(-272,027)
%6 ARNI,ACEI,ARB EFZ AKI X CKD % F4E [ 51(%) ]
Tab. 6 Characteristics of AKI and CKD cases induced by ARNIs,ACEIs and ARBs [case (%) ]
. ACEI ARB ARNI
%L DS
AKI(n=9359) CKD(n=2684) AKI(n=8714) CKD(n=2832) AKI(n=1715) CKD(n=651)
£3) 3 4819(51.49) 1228(45.75) 3470(39. 82) 1043(36. 83) 1039(60. 58) 153(23.50)
=3 3527(37.69) 953(35.51) 3546(40. 69) 1057(37.32) 436(25.42) 402(61.75)
K gm 1013(10. 82) 503(18.74) 1698(19. 49) 732(25. 85) 240(13.99) 96(14.75)
k2 <18% 125(1.34) 44(1.64) 71(0. 81) 36(1.27) 2(0.12) 1(0. 15)
18~<65% 2442(26.09) 667(24. 85) 1618(18.57) 574(20.27) 270(15.74) 87(13.36)
>65% 5368(57.36) 1191(44.37) 4 843(55.58) 1209(42. 69) 755(44.02) 243(37.33)
K 1424(15.22) 782(29. 14) 2182(25.04) 1013(35.77) 688(40. 12) 320(49. 16)
EXS A 2261(24.16) 1208(45.01) 2089(23.97) 1 151(40. 64) 720(41.98) 338(51.92)
BE *E 1927(20.59) 307(11. 44) 1699(19. 50) 368(12.99) 217(12. 65) 45(6.91)
e 776(8.29) 196(7.30) 855(9. 81) 253(8.93) 182(10. 61) 62(9.52)
*E 1375(14.69) 152(5. 66) 617(7.08) 19(0. 67) 100(5. 83) 13(2.00)
B A 154(1. 65) 38(1.42) 970(11. 13) 273(9. 64) 51(2.97) 15(2.30)
REH E Jf 3701(39. 54) 1018(37.93) 4450(51.07) 1574(55.58) 1022(59.59) 425(65.28)
BN &S 2615(27.94) 951(35.43) 2012(23.09) 700(24.72) 422(24.61) 162(24. 88)
ERMXER  1252(13.38) 497(18.52) 992(11.38) 342(12.08) 185(10.79) 56(8.60)
25 ) 1791(19. 14) 218(8.12) 1260(14. 46) 216(7.63) 86(5.01) 8(1.23)
2.2 5SKE % BET KRR (%)
3**’3%@?‘*%& T AKIFICKD FHPER 5, HARNI A T
RA AR FRR B I 22 A TIN B BH A4 45 5, ACET /\— ' 20 WEE
3 B TIN 55 L AKL 5 CKD 15 5 H1 38 2 55 £ 4 51 % B S ¥ 2 Ve I 3E
ARNIL, ARB, ACEL 5 ARB / ACELAf H , ARNI T3 AKI TN B N
I CKD {553 H 3 07 5 n
2.3 FUEHH 1E [
45 B UL 1, 5 ACEI 8% ARB A . , ARNIAH ¢ AKI 0 LA TR 0
7 191 58T 9 W L K 5 T 5 (18.31% I 13.05%, P < @“&\@vd@v &
0.000 1;18.31% k. 10.53%, P < 0.000 1) ; ARNI #H 3¢ §§ @v @ wigb §g’
CKD #5591 /9 € 7= #4 A% L Bt 3% 7+ &5 (23.50% L E1 FETHIR LS4

19.78%,P < 0.05;23.50% L. 11. 41%,P < 0. 000 1) .

Fig. 1 Analysis of mortality composition ratio
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HWE-BHH MAdAmaiyeiFss ik SEF B PubChem FHIE & ok i #0F fo 5 25 LS R A 8948 % ik, 1 5
5 P8 o HAE B o R A A 3 2R AR 3% — wARAT [ # % HLE B & 2 P % (UPLC - Q Exactive Focus MS / MS) 3 547 % 7 7 49 B 4%
e, I VA Xealibur 4. 0 BAF ST X, 5 B EHIEERZ LT TR, A7 0 5 F X428, 5T 2 &4 X5 R0 3B f Lk 15 6
St B AR FE R HATE T AR ER SRR B 66 MUF RS, BAEEE R 20 A, BIRE 10 A, SR REGE R 8 A BRIk
RTBERABES AN AR E KRBT E AL T EELE 2N KRR EAL AWML FIRE FRKRE RBRE HBEEL LA,
KA IR PTELM T BT ARG E #OR oy PG F R o B AT R AT,
KRR G RCRAN G - WA [ FH B B G 5 PR E E ROR T AT R AT AR R B
Chemical Constituent Analysis of Qingre Liangxue Formula Based on UPLC - Q Exactive

Focus MS / MS
LIU Jiayi' ,LIU Jing’ ,WU Doudou',CAI Rui',BAI Yanping’
(1. China — Japan Friendship Clinical Medical College ,Beijing University of Chinese Medicine ,Beijing,China 100029; 2. Shaanxi Academy of
Traditional Chinese Medicine,Xi'an,Shaanxi,China 710003; 3. China — Japan Friendship Hospital , Beijing ,China  100029)
Abstract: Objective To study the chemical constituents of Qingre Liangxue Formula. Methods Studies on the chemical
constituents of relevant medicinal herbs of Qingre Liangxue Formula in the CNKI, PubChem and other databases were searched to
establish a chemical constituent database. The spectral data of the formula were analyzed by the ultra - high — performance liquid
chromatography quadrupole / electrostatic field orbitrap high — resolution mass spectrometry (UPLC - ) Exactive Focus MS / MS)
method, the molecular formulas were fitted by the Xcalibur 4.0 software and matched with the information of the self — built

database to preliminarily infer the molecular formula information. On this basis, the target chemical constituents were identified and
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of randomized controlled trials[J]. J Clin Pharm Ther, 2020, [26] A= . ATREZAKEZBIARG G S Y%L
45(6):1235 - 1243. WAFFLID]. FR:EREAKF,2019.
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confirmed according to relevant chemical constituent data and study information. Results

Sixty — six chemical constituents were

identified, including twenty monoterpenoid glycosides,ten phenolic acids, eight iridoid glycosides, four glycosides, four galloylglucoses,

two organic acids, two phenylethanoid glycosides, two coumarins, one phenylpropanoid, one alkaloid, one flavone, one cyclic peptide,

one naphthoquinone, one furfural and eight other constituents. Conclusion

The established method can systematically and

qualitatively analyze the chemical constituents in the Qingre Liangxue Formula.

Key words: UPLC - Q Exactive Focus MS / MS; Qingre Liangxue Formula;chemical constituent analysis; structural identification;

cleavage pattern
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Tab.1 Identification of chemical constituents in Qingre Liangxue Formula extract samples
52 Wik o e (Xfm “HAEE3 Bibh A
| ERAAFRAMEARET CH0,  [M-H] L1089 ML1089 107 01014 119.0330,113.0229,89.0229,71.0136 AEEAY AR, B
M+ Na* 3650054 3651052 109 0.6371  365.1054,310.1934,203. 0526 EYEASNE
LT CaO0,  DIsNal® 3991262 3991260 170 0.4209 237.0736 #4 RT3
3ORRTREABILASFHL' CHO, -1 BLOGTI  3BL067I 18 -0.6950 169.0142 LR Fatad
Bkt
4 BER" CHNO, [+ 182.0812 1820811 199 0.3833 1360609 #AR LS
5 5-pPAEESY CHO,  [M-H] 15.044  125.045 220 -0.6615  124.0167,123.0087,97.02953,95.0139, A R hE
79.0190,69.034 6
6 AR 00, [M-H] 3801089 3891087 251 0.6029 200,045 5,183.0657,165.0557,147. 045 1 IS SR
T kAFRUC CHO,  [M-HI 169.0142  169.0144 2.5 -0.9076 125024 6,124,016 5,107.013 8, 97.0295,81.0346, EE £
79.0189,69. 034 6
& CHNO, MeHT* 280040 2681041 258 -0.2596  136.0618,119.0353 LEN:30 4 it
9 AatRHHEY CH0, M-H BLOGTI  3L06T3 279 -0.6950  213.9121,169.0143,124.0164 HEK fATHA
A%
10 #F8-1-0-p-D-FH#H CH0,  [M+COOH]™ 4051391 4051404 304 -3.1150  359.1344,197.0819,179.0713,122. 0372 LLIET S i
SFHAS
Il LBABABERISTEY CH0,  [M-H] 403,146 403148 346 -0.5341 195.0659,179.05 1 (2 MEREEA
0 FughEtEgg™ €0, [M-H] 3801089 389.1087 378 0.6029  227.0571,200.045 5,191, 0356,183. 0663, 165.055 6, @£ E kgL
147.0453
13 6-0- galloylsucmse™ CH0,  [M-HI 991199 4931205 381 -1.2305  331.0667,313.0567,169.014 2,125,024 4 HEK FATHA
Hi%
4 TARERATELE" CHO, -1 1970455 197.0456 383 -0.2705  123.0452 LREARR Y ARG
15 wEHD™ CH0,  [M+COOH]™ 731240  7L261  3.87  -2.8047 685220 1,505 154,343 1023,341. 1100,323.0983, %3k THREFA
263.0771,221. 066 6,181. 050 6,179. 0560, 161. 0456,
89,044
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Continued Tab.1 Identification of chemical constituents in Qingre Liangxue Formula extract samples

- ‘ o mlz Iy ) _ R o
F% (T ML BTEL EFTVEETT (me) 10 ZBERAT Bk A £
16 Kless-0-§58%° CHO,  [M-H 3A5.0M2 35024 389 -0.7770 152.0115,108.0217 EY A E Hoi
1T #hk¥p” CH0,  [M-H 4631093 4631098 3,92 - LOIST  403.0879,373.0779,343.067 1,301,056 6,41.035 4, A BE5x
169.0142,125. 024 4
1§ ARFRERALFHASE CH0,  M-H] 43,1199 4931205 404 -1.2305  331.0672,313.0567,169.014 2,125,044 5 M RATHA
q8%
19 RLRE CHO,  [M-HI 153,093 153.0195 413 -1.0979 109.0297,108.0217,91.0189 Apoaisdd, pRi
4 BHE
2 mudamoside A CH0,  N-H] 09.0878  0.0881 445 -0.8955 1670349 #E EEEE
A EeRLELARAAEEEYY U0,  M-H) 4611664 4611666 492 -0.363  461.1703,315. 1088, 135. 0452,85.029 5 A B ALBER
S YA B CHO,  N-H] 137.044  137.044 496 01270 137.0249,119.0138 EEXT 0 4 EEE
23 alloyl desbenzoy paconiflorinorisomer™ G, 1,0, [M-H]" 5071406 5271408 507 -0.3252 507.1407,497.1302,451.1270 4 MR LE2S S
U 8- epiloganic acid” b0, [-H] 5097 350299 5.3 -0.6129  213.0770,169.0869,151.0765,119.0348, 113,044, %% THREFE
89,0244
A T CHO, [M-H 491195 49.198 567 -0.7175  4011078,357.1222,239.055 8,220, 145 7,195.066 2, &EEL
177,055 6
DeNal® 43071 430159 568 26945 263.0529,208.0527,185. 0424
% REAEEERSD CHO,  [M-H] 63,0401 163.0401 575 -0.2000  119.0502,93.0345 pEokEEE  Ratk
L T C0,  [M-H] BL19S  BLIYS 577 -0.6975 431.1232,251.0550,225.0760,165. 055 8 YR ThEREEE
2810 - acetyl scandoside CHO,  [MaNal* 4551071 45501058 580 28482 275.0524,240.0730,185. 0424 fint Bt
9 ARAHFY CH0,  [M#Nal™ 5191473 5191472 596 01874 519,1473,381.1159,357.093 8,323,073 2,200.0625, 4% AAK BiEER
185.0420
0 RRABERAKY CH0,  [M4COOH]™ 411563 S4LIS64 5.9 -0.2241 495151 1,477.1395,465.1383,335.098 7 #4 Bt
31 ke G0, [M-H 56,1406 G138 600 5.029 5631617 hiikEd
R ATRITEAM C0, -1 330878 353.0882 604 11079 191.0561,135.0452 LR £k
Bo3-#EFLE CHO, DM+ 163,090 163.089 616 0.4330  117.0333, 1070490, 89.038 5 AR kitk
o BRRYY Clt0,  IMeH] 30004 3550021 6.4 0.7282 1910562 #% EEES
¥ thARRY CHO,  [DM-HI-  2L046 21050 654 -1.2357  47.047 5% B
¥ AE G0, DM+H) 4831408 430471 661 -0.609 4831468 (2 THREEE
3 ARERALBA® CH0,  [M+COOH]" 5251614 5251614 6,60 -0.0684 167035 #% Bt
KT R CHO,  DMeNal* SB1524 50311 665 0.5619 031519 #H A Bins
+H]) 11704 4811702 6.6 0.4948 197.0810,179.0703, 121,064 7,105,033 5
[N+COOH]™ 5251614 5251614 915 -0.0684  449.1443,327.1087,165.055 6,121 094
D-HeCl- 550326 510325 919 0.1213 49,1433
3 FREEE G0,  [M+COOH]™ 5051552 5051567 6,97 -3.0052 293,088,233, 066 6,165.055 6,150, 0324 A #EE
o FEBRET G0,  DieNal* 4830473 4830471 698 0.4084  483.1452,317.0843 BAR BH
4l HUREAEFS C 0, [M-H] L0984 37TL098S 720 -0.3503  249.0613,231.0506,121.0295 Ey R AR THEREEE
0 6-0-p-HHBaRFLLE RO, (M+COOH]"  687.2142  687.252 708 - 14135 611.1968,593.1880,519, 1724,489. 161 7,479.1532, % Afr it ¥
B 121,095
T LA 10 Cl0,  DMeH] 9,003 19.002 T34 0.3948  161.0595,133.0648,105.0699,79.054 1 AR Ak
TS Y S G0, N-H] W19 41556 T4 0.5%4 120094 #H A LR 2SS
5 FHREF CHO, [Nl S0B1535  SO3.05201 749 24T 503.1519,341.1000,219.0630 w4 Bt
o HTAAERR CH0,  [MeH] 119.003  19.002 750 0.3948  133.0649,77.0384 E) R AREE
0 RREHE CH0,  [M-H 50614 350614 7.5 -0.0684 449, 1455,327. 108 5,177,055 3,165.055 6,121,095, %% Ak 245
123.0452
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Continued Tab.1 Identification of chemical constituents in Qingre Liangxue Formula extract samples
- ) o mlz t b R o
i (0 M ATEA PRPR . (mli‘n) 1) ZBRRET HHBA A £
@8 g CHO, — [N+H]* 181095 I8LO94 170 07473 163.0390,135. 040,107, 0490 LR AR Bk
9 5-0-bRERERT CH0, [M-H 0T 3B0TA T 04754 179,049, 161.0244,135.0452 EX2S i
50 sullruticoside B /D CH0,  [M-H 6IL1618 6111620 7.8 -0.3961 611 1622,445.0989,301.057 3,283, 0454, 211, 0250, 4K BEE
169, 0142,165.0557,125.004 5
51 AHENEY CHO,  NeH] 195.0095  193.0496  8.03  -0.3351 193.0499,178.0259,150.0312,137.0597,133. 084, #% Aiti
105.0032
5 AhgED e CH0,  [M+COOH]™  $55.1708 550719 813 -1.9239  479.1566,327. 1082,165.0356,151.0401 HEE BfE
DN+Nal 930609 533167 814 0.4640  533.1625,371. 1098
53 sullruticoside A / € CH0,  [M-HI 6111618 6111620 §.41  -0.3961 611 1614,445.098 8,301,057 2,169,014 2,165. 0356, 445 BEE
125.044
M hhEERAY CHO, (MR 1971072 1971072 851 01060 179.1077,161.0960,137. 060 3,135. 1168, 123. 1167, &% B4R
109,064
55 resacetophenone ™ CHo,  [M-HI ISLO40T 1510401 867 -0.2158 1350089 BRE B
6 RATRABFALAIRAANES CHO, M-HI 631668 6311673 8.86  -0.7236  631.1669,613. 156 1,509. 1200,491. 197,463, 1256, %% #FK B4R
ERS SIS 399.0932,375. 0715,331. 0676,313. 056,271 046,
241,035 0, 201,04 9, 169,013 9, 125,04 4,
121,096
51 LRAHED Cl,0,  DM+COOH]™ 5611719 S6T.1701 928 -0.3020  491.1544,121. 0094 BRE Bt
58 Aqg CHO,  [M-H] L0295 1200095 937 0.023 1210292 4 AR Engi
59 HHHEne G0, DU+COOH]™ 5071508 501509 977 -0.1984  339.1083,121. 0294 w4 Bt
60 REs CH0, -1l 3009990 3009992 10.17  -0.6963  300.9989,257.0085,209.004 1,01.0193,185.045 &% A BE
61 16,3-34-20,26- FZK - 2GR - CHNO, M4H] 8964638  896.4631 1L27 0.8097 8964620 a% LRk
2(0,8,5- 2% -3-8-3-0-
B-D-whi HA-(1-0)-p-
D-whHARE-(1-6)-p-D-
R LB
62 eyelo hexaleucy] (orisleneyl) * CHNO, [M+H] 619.5117  679.5110 1169 0.9716  679.5111,661.5009,435.3366 #4 Tk
6 FECRAAER T CHO,  [M+H] 167.0003 167.0002 1253 04232 149.0599,122.068 1,120, 0647,110.0363,106. 0412, %% A4 B
105. 044 8,84,959 6,78, 0463
6 RTRGHFIES AL CH0,  [M+Nal* 6071797 600782 1270 24601 607, 1777,485. 143 1,105.033 6 5 ARE A E3]
65 AREFBIIY CHO, [M-H] 6291876 6291879 1271 -0.5105  §53.1738,431. 1344,413. 147,165,055 6,121,095 #4 B
66 corchorfatty acid F¢ CH0,  [M-H NLATT O NATY 1525 -0.6195 211 1340,171.1026,85.096 2 A E
6 ARZFR=TE" Cl0  INeH] WO.091 291588 224 10234 149.0236,121.0285,57.0703 2 i
68 Des- 0 - methyllasiodiplodin CH0, MMl L0 3011408 2216 0.7651 1497017 £3 kg

E RN G xR g YA R AL RS

Note:* refers to the chemical constituents identified by comparison with the reference substance.
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g 38, EIE B FALA T, Ky 7 Tl m/ 2
481.170 4 [M + H |+, M348 0 4 & &40 H i aT RE )
53 F 3 CysHps0yy, % B 1 5K CoHOs T BURFIE A 1 25

Fm/z179.070 3[M + H - C,iHO5]* , — LI F
R1FT B m/2105.033 5[M + H- CHOs -
C3HgO, |~ BB B 88 50 s 2 F Uil ml B 2k
CooHgO, TEim /2 121. 064 7 [M + H — C,H 0, ] * FYHE A
B S AR B S B MOCEk[17,19,33 ], HEMNZ
Ao AT BT R K AT B Y 2R AR DLIET 3.
2.5.2 B E
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pathway analysis
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149. 059 9[M + H - H,0 ] * A1 F 25 T34 n il 1 2%
1 FLBEIIE R m/ z 106.041 2[M + H - H,0 -
COCH,J* (T i 85 1 U 45 & 18 i 15 115 8 & STk
(19,24 ], #EMZ AL 27 B3 S P e Wy, H B3 (51 K m] g
I 2R AR LI 5
2.5.3 XKWE%
RN B LA R W B 2% h 5y £ % €O, CHa,
CH,OH 4 rp 201 LA 51 R, 76 1 B FAE R,



202446 H 20 H 55 33 #5512 4]
Vol. 33,No. 12, June 20,2024

¥ %

China Pharmaceuticals

Pharmacy Articles

HXFEE 1 %

121. 064 7

100
80  84.9596
60 91.0542
40178.046 3
| 88.9900 95-0491 105044 8 119. 0674
20+ 87.9936 107.000 8 122,068 1
1 93.0699  102.970 1 110.036 3 124. 050 6 149.0599
(o I EE N N | — mlz

80 85 90 95 100 105 110 115 120 125 130 135 140 145 150

A
o 7wt O 0
- H,0 - €O - CH, x>
—_— —_— —
o oH ~a + - =

m/z167.070 3 m/z149.059 7

l-COCH3
<)
m/z106. 0413
B
A %R A B A iese
BE5 AEBMN-RFEERRBEEIW

A. Secondary mass spectrum B. Cleavage pathway

m/z121.064 8 m/z105.069 9

Fig. 5 Secondary mass spectrum of paeonol and its cleavage

pathway analysis
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Fig. 6 Secondary mass spectrum of scopoletin and its cleavage

pathway analysis
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N ESERE R A =g 5 S 77 =T
ROk EES L MERL Y B ELE UMK e

(1. ERERKFHER, ER 400016; 2. LEXRBAFEFRMBEFRELER, EiE  200092)
WE.BY A AHMBENESEEBEZAAIZRFEHBNG T X Fixk RARBZRRMEH $BFERiEE, & HE A Phe-
nomenex Kinetex XB C,; 42 (50 mm X 3 mm, 2. 6 wm) , %3048 4 0. 07% W B K& (pH 4.5) - 0. 07% W82 CHF A% (pH 5.5) , 8
B, i A 0.3 mL/ min, &4 40 C,#HFF A2 pl; RACFEE T R(ESFHEX), Z R EMNEX A EIZHE T m/z o
# % 402.2 — 319.2.402. 2 — 374.4,RG7800 49 & F 5t m/z % 417.3 — 360. 2. 85 R  # & I Z R FHE A 1. 95~ 125. 00 ng / mL
EEAANE LT RE AARETRELEME R ZARIF(R2=0.999 1,n=8), £ R4 1.95 ng/ mL; X R X345 Rood & 57 R #4039 /)
T 12%; 45 % B AR MK I 25 R 49 RSD ¥ T 20%, & # & 4 ) ) 87% ~ 108% . 87% ~ 113%.,6 1) % 35 F] 5] 4+ £ do 25 3R & 4
13.03~91. 14 ng/ mL. 4518 %7 ik RAF AR B actal , 7T 0 T AR IUE 45 95 % &4 8] 4 2 0936 57 25 ol
KEEIR AW IUE 45 5 A 8] 41 258 A0 AR 635 B IR k08T A Al E

Study on Therapeutic Drug Monitoring Method of Risdiplam in Patients with Spinal Muscular Atrophy
WU Xian'? ,HUANG Xiaohui’,LIN Zhiyan’,LIU Yan’,JIANG Wengao',LIU Xinzhu’,ZHANG Jian'?
(1. College of Pharmacy,Chongqing Medical University,Chongqing ,China  400016; 2. Xinhua Hospital Affiliated to Shanghai Jiao Tong University
School of Medicine,Shanghai,China 200092 )
Abstract: Objective
atrophy. Methods

To establish a therapeutic drug monitoring (TDM) method of risdiplam in patients with spinal muscular
Ultra — high — performance liquid chromatography tandem mass spectrometry (UPLC — MS / MS) was adopted,
the chromatographic column was the Phenomenex Kinetex XB C, column (50 mm X 3 mm, 2.6 wm),the mobile phase was
0.07% formic acid aqueous solution (pH 4.5) — 0.07% formic acid acetonitrile solution (pH 5.5) with gradient elution,the flow
rate was 0.3 mL / min,the column temperature was 40 “C,and the injection volume was 2 plL.The electro — spray ionization was
adopted with positive ion mode and multiple reaction monitoring mode. The mass — to — charge ratios (m / z) were 402.2 —
319.2 (risdiplam) , 402.2 — 374.4 (risdiplam) and 417.3 — 360.2 (RG7800). Results
1.95 - 125.00 ng / mL (R*= 0.999 1,n = 8). The limit of quantitation was 1.95 ng / mL. The coefficient of variation of the

matrix effect test was lower than 12%. The RSDs of precision and stability tests were lower than 20%, with accuracy ranging from

The linear range of risdiplam was

87% to 108% and 87% to 113%,respectively. The plasma concentration of risdiplam in six patients was in the range of 13.03 to
91.14 ng / mL. Conclusion This method is easy, efficient and fast, which can be used for TDM of risdiplam in patients with
spinal muscular atrophy.

Key words:spinal muscular atrophy; risdiplam; UPLC - MS / MS; therapeutic drug monitoring; content determination
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) R v RO €8 3 H B T (UPLC — MS/ MS) %, R
SMA F - H F] b 22 1l R TDM #2122 IR IE 4T .
1 UFE5KH

1.1 {¢s8

Agilent 1290 AU 5 20 AH (2,15 - Agilent 6460 —
o DU B AT 58 5K 5 3 6 A, Bd A BOS5. 00 Masshunter
Chromatography Workstation ( 3¢ [E Agilent /A 7] ) ; Eppen-
dorf 5424 R %I B5.00H1 (75 [ Eppendorf A 7] ) ; Allegra X —
1SR E B4 CHL(EEE Beckman Coulter2AT) ) ; Vortex
KB3 A fig A o) 7 HAR DL R i A BR A v ) o
1.2 iK%

FIE]Hh 226 B (AL 5 GC30845, & & KT
99.00%) , RG7800 *f M iy (#t 5 2 GC37521, & &
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e i R i P IV T 4, SR T R w) b 22 ) 5 OB
NG H R R O ikl AR Y S o pr gl oK
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2 HEE&R
2.1 RIEHG
2.1.1 Bif&tt

{6, $% 4% . Phenomenex Kinetex XB Cis 4 (50 mm X
3mm,2.6 um); A :0.07% B R K IE K (pH 4.5,
A) = 0.07% H R L NEH W (pH 5.5, B) , B BE PR (0 ~
5 min B 95%A — 10%A, 5 ~ 6 min B} 10%A — 95%A,
6 ~ 6.5 min i 5%A) ;i : 0. 3 mLL / min; FEiE :40 C;iF

FEd 2 L.
2.1.2 i &H

P 257 3 1 U IE 5 74 5 (ST +) 5 22 52 Iz W ol
(MRM)#EE; B HLE N 4 kV, 8555 HLEN 350 V, <
PRI R 325 °CL SR N 350 °C, AL AR 1M 45 psi,
FALR TR AR, WS N 12,9 L/ min, H
REHILE,

1 REKERSSH

Tab.1 Partial parameters of mass spectrometry

By mlz BABRE(NV) #EfkE(V) sbmidsE(V)

A& 402.2-319.2 120 12 7
402.2—374.4 120 24 7

RG7800  417.3— 360.2 80 30 7

2.2 BREHEREE
Xof HE ST - BOR) ) D 22 56 BB 10 mg, RS SRR E
Jin 12 mL —H LT (DMS0), 60 “CF#ER (T3 200 W,
B 40 kHz, T []) 28 58 2 5 A, A5 R )40 24 ot vk
470. 83 mg / mL A X} HR ST
PIBRIAT : R G 7800 XFHE i 50 mg K5 FRAE , 7F 60 °C
PR EE T 10 mL SEEH BT A 5 mg / mL

PR A I 88 YA o PR AR 48 YR i, P P TR o o o o
WFE A 1250. 00 ng / mL AW, BIAS .

I Y7 B 5 10040 3 - 2SIV A A 180 L, B
1.5 mL B DA H, A 1 000 WL HEE DT IE 2 (A, L
2 800 r/ min iR i€ ([& J& B4 4 mm) | min, 5 & 5 min,
4 °C"F 13 000 r/ min &> 10 min, 22 0. 22 pm fHFLJE
U B VW, BIAS

JoT A A« S P IR AR A A, I — i T R VR
JEE ) 6T HE A YR, P[] I R T AR B T vk R AT T
LhER L BNFS
2.3 FiEFEE

RGIE S L JE e 2. 2 3R X R g
W AR S 2 TAL BRI 25 LY L 4% 2. 1300 F il 56
SAFVEREIN R L T S % 1] 45 SRS (AL + X R S
LT T, A5 5% Rt A R T M 7 o7 A TR A0 ) )
FH=2FTRGT800 [ H W ] 53514 2. 02 min F12. 81 min,
FLAEHG R 3 a2 A I R 1.

LR 5 R IO IR VA TGS 1, IS (I T
F120 WL PIBRIEE U, F5-HH FH il B o vk B 43 o0 1. 95,
3.91,7.81,15.63,31.25,50. 00, 62. 50, 125. 00 ng / mL
W RGNS, $2 2. 2000 ik b AT AL BE 426 2. 1 T
PRI SRR RIS, T SR TAT AR, AR I o o3 ot ke
(X, ng/ mL) A Aa bR 57 0 B 4 06 1T AR 5 PN s 0 T
FCAE (V) S s b, SR A e /s — 3 vk 43 At (AL (A
TR /X2 FATENERIA AR RIE R Y = 1. 046 846 X —
0.003 720(R2=0.999 1,n = 8) &5 S F W, A =] Fp 22 i
HEURETE 1. 95 ~ 125. 00 ng / mL 365 [ P9 5 ;04 1 F1
bR T AR LA 2t ¢ R AT

SE SR 2. 2 T K A VS VO o, B R
BE 2. 130T 3 S5 R 2 , DA MR L Ry 10 BF Y
A5 ) 8 53 o o ¥ 82 kg o B, 25 SR R 1. 95 ng / mLo

K I 76 1 d NI4T [ 1. 95, 5. 00,
25.00,103. 75 ng / mL ] 4 B4 i 4500 o, #5262, 130 F
TR 45 1 i 2 UE BRI 2 6 UK, VEAR H PR %5 2 R A
JE AR, 42 3 d e 2. 1 00 NI S ERE D 22 , PEAG
H [RGB AR B2 25 A mlFh =2 09 H A | H RS 2%
JEE U 14 5t PR o Jo 2 TR B 1 S (B 5 s Jo i Yk
B 25 7E + 20% 36 Bl N, RSD 49/NT 20% 3 HATKE i
Jo i T B PP 5 s o i VA B IR 25 3 + 15% 38
BN, RSD #4)/NT 15%  FEILFR 2.

[l < B 6 s 1 LT 4518 i, 3 2. 2 T B
PG R T R P Y R L P 2. 1 0 R R
ZRAIEREI 5 T Sy T AR, DA I i 430 T AR P
g TG FELAY) EEABL A A7 o 5 B 6 b s ¥4 L 38 B o, 48 2. 2 33
O EAT UL A — S S U A6 R R
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BT /%10 BT IR / 10 BT /%10 BT /X107
1.3 3.8 1 1 1.0]
3.41 8 i
L1 3.01 ‘ 71 0.8
0.9 2.6 61 {
2.2 I 5 0.61
0.7 1.87 I 4 i 1
0.5 i g | 3 0. 43 |
0.3 0.6! I % 0.24
o ST SUR S t/min ~ 8 % A Sy / min 0 it/ min— 0. (l)i_ - B . P t/ min
0 1.2 24 3.6 48 0 1.2 2.4 36 438 0 1.2 24 36 48 0 L2 24 36 48
A B C D
#la]4 2 2. RG7800
A ZGhiFE B AEIE + ©8hiF CRGI800 + TE iy D ®E&F + A 832Z + RG7800
1 BABETFRE
1. Risdlplam 2. RG7800
A. Blank serum B. Risdiplam + blank serum C. RG7800 + blank serum D. Blank serum + risdiplam + RG7800
Fig. 1 Total ion chromatograms
*2 BEEREER(n=06) ®3 ARAMEFEGHTREMRELSER(n=3)
Tab.2 Results of the precision tests (n = 6) Tab. 3 Resultsof thestability testunder differentstorage conditions fz=3
P A B B BRREL BAE(X 25, %) [ HERRSD(%)
(ng/ml)  BAE(X:s,%) HEERD(%) ARE(N25,%)  HEERSD(%) B Eng/nl) -0 47 5
1.95 88.50£3.17 3.58 104.57£12.12 11.61 Uh 500 (11231£1.04) 10,93 (104.45+12.21) / 1169 (110.59£3.57) 1 3.23
5.00 99.49+9.25 9.29 106.07 +7.60 1.17 103.75 (88.64+2.19) /2,47 (87.48+0.70) /0.80  (92.79+6.66) / 7.18
25.00 101.31 £ 11.47 11.33 107.66 +8. 54 7.93 48h 500 (107.02£5.17) /1. (103.934.71) / 1. 110.44£1.44) 1 1.20
103.75 98.08+9.71 9.90 93.61 +6.68 7.14 103.75 (90.44+3.27) 18,63 (91.38+2.97) / 2.37 (377+739)/ 11.49
= - y e v 3 4 . T2h 500 (112.87+1.66) /4.83  (111.24+1.24) /4.5 (112.62£1.26) / 1.31
il 2 HE AR TRIAEG | o o Joi o 9 R VA T, D00 1 0
103.75 (94.2048.13) /3.6 (89.16+2.12) / 3.25  (94.66+10.87) / 7.88

S T RS P AR I T R ELAEL (B) o 1 R 22 (R 4R B[R]
(%) = A" 1 B x 100% . 45 5 ) 7 b 24 (14 42 R i %
$993. 86% ~ 110. 28% ,RSD 4 5. 54% ~ 10. 21%(n =9) .

SEFRUN < B 6 s 1 I T B i 4538 8, 40500 1 4 o
BN 5. 00,103, 75 ng / mL B A #22. 1T
RIS A HEREI E | 1E S AR (C) , IS SE B A
T CEBBLH T = C tspmsn « otz o et | Clrsmmon + vot) »
6 4~ FE AL N PR - AE 2 AR 0 — 4k 5 128 5 R (Cv)
N AN 3 15% . 25 5 Wow 3 RN CV 43 B
11.70% F19. 31%.

R eI B 2 N B vk % (5. 00, 103. 75 ng / mL)

JoT AR A 12 3dKV?(—m)cm4487zh
#%%Qsm%ﬁﬁﬂm%ﬂh‘ Pl B 4 CA
T 24,48,72 h AL LA i R g b 9 Fe e Ml o B
25 “CHAF T 24,48, 72 hiFAh = IR A e Mk A5 R LK 3,
T BT B VAR 1 SN (B S A /s (B i 25 19 7E £ 15%
TN, RSD ¥4/ 12%, B R Rl M 24 7E - 20,4,25 °C
ST R E RAT 72 o LT REAS TR A A7 Flia i ad i o
VR BAIG ERAS 5 3K o

T B S 0 « BRUT H¢ BE R 125. 00 ng / mL A A A] $h
=0 BRI TR £, A ZS FMTE R #E 0,1,2,3,4, 54,
szm?ﬁ%ﬁT%&ﬁiﬁé%ﬁ%M§ﬂﬁ%%
VSR — L4 2. 1 300 F 300 2% (A R I, i i e 1T
ﬁﬁ%@%ﬁﬂﬁ&FMDW%W%%fwﬁTﬁ
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i+ 15% 455 Won A% BRI 45 - RSD M 3. 40%,
WETJE ] 90. 89% ~ 101. 44% , 35 B Jot 5 kF 5 7 B 5 4%
Je AN 2 AR S DA ) HERR P
2.4 IfaFKA A

KA 6l B IR RN IE G (425 57
JE ) B REA 4 750 v/ min B5.00 5 min, #% 2. 2 F )7
RAEAT AL B, 2 2. 1 R 0 A R R AR I A, 25 R
DL 4R BRI R H 1) AT UL, 6 i 3
TN I 2 Mk B 25 S K, A b X R ] F 22 R AT
TDM , M1 A 5835 04 25 936 97 ) e S AR A R 2507 2
B T AL 2 2 00 - 120 R T 48 I I IR 24 A8 B
St (4 VES . XHEC - D - 2023 - 135) , R %
BRI E

R4 6HIBRFF AL MRERNLE R

Tab. 4 Results of plasma concentration detection of risdiplam in

six patients

%y I (Y) A mARE(kg) AHHE

(mg) 253K % (ng/mL)

1 4 ES 11.8 2.95 61.57
2 11 ES 47.0 5 77. 88
3 11 ES 52.5 5 31.13
4 9 % 22.5 5 91. 14
5 11 i 36.0 5 65.10
6 10 5 35.0 5 13.03
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3.1 ‘i sRK
Uik AR TR () AF TE 23 52 ) B AR A o i H L3l

TR LA T g AR A I S A R A R R A A

LA RS 25 X 0 1 TR Y 52 ) (3 A Agilent SB C g #

(50 mm x 2. 1 mm, 2. 8 wm) HAG 5411 i i {5, {H g

I 45 5 FLH R B0 0 5 2 . 45 Agilent SB C g bE HLAR

Agilent Eclipse Plus C g #£(50 mm X 2. 1 mm, 1. 8 pum) I

Kinetex XB C,q A% 75 Wi A8 7 1 F8 A $2 155 , 1M ) 2 16 T2

TG, SRAR I [A] BT, BB T4 b 0 A2 i R L P I

#£ Kinetex XB C g HE#E17 J5 2258 . B A SN 2 5 H

LA, BT S B RGBS R BRI, AH [ 1 A LA

T RS ITRIN, H R AR B NG R I s o 5 2k

H 5T KM R N A A R AR B 43 10(0. 05%,

0.07%,0. 10%) , W ¥ 45 v o 4 F2 IR 42 W ik . =% J& 3 )

A FN 22 B SSRRE , 7E L H S I R , LA SCE T DU 3

Y 5 A AT L - 160 ZOR T 0. 07% H R K 7 W

(pH 4.5)F10.07% W IR WG # W (pH 5.5) , Al 45 B4

Dt B 0 T A 7 A

3.2 HmuEEFERL

M EAEA h AT Z2 RhARSE Y ox , AN 1 5T 40

LS5 DA I, B AL R OR OB, LA S BR B 1 TSR

M B R A= 7 HEARE A AR B R B, 43 ) 223K 1 B

CNEVERDIGE RN — 20 B FUTTE T R T Ly (4°) IE A

R, 255 % TR RS R & DTUE B R) ¥ R

[i] R P B ) 4 PR 2R DR AR T A B 2R A L A5 SR R

FH S BB AT 280 DE 85 1 5T, 0 D€ BsF TR % 8 1 BT 1T U8 4%

AT o 25 PR FRATTE B T A S B A DO

7, A 1000 WL, YLIE AT [E) 24 5 min, A SEFTE U A

P AR T 2T A PR AR TR, TTUE ) B R A HLAR

JH I (A4

3.3 FAEEN

A g sr T T L TR EFR 22 TDM /1Y

UPLC — MS/ MS % iz 5 B A8, Hom sk s, B

B T B 2wl 223677 SMA 2 1) TDM.

S 2% 3k
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(TroEs .

AKBE AR A AR EE T B AEE S
EnA LA, EZH 2, A ', T8 8B’

(1. FEAESAGHEHRIR, LT 102629; 2. & K¥, LK HE  264005)

BE: BN AAEMBAABKART) AR Z%TEE TEENEHNAMEFMHERELAS FiE 2B TH LA R 1THA
FI4EA a9 ART Rk AR BT &k 24 s T4%, t o AR g AR 48 T4 20 HUm ER NWRALNN, A%
RERE MAREE BHRA AR PEETASEN»HH 0.89~3.34 ug / mL,0.88~4.68 wg / mL,0.75~1.45 wg / mL,
0.38~3.89 pg / mLJEEIEIR P45 T4 F,37 CHEAR 30d A 0.9 pg/mL 7+ £ 3. 1 wg/ml,4 Ch#F8 240 d MM 0. 6 pg/ mL
FrE 1.7 pg/ mL 5 REAEA ART AR V4B TEFAEER, LY = etk 6155 455018 2 B0 BT 9% 524 2000 )
ITEL, EEE SR TR TAE,

KA AL AAREARKE TR BT EEE 48T 00 E R FIEH 468 585 4 501 R

Analysis of Factors Affecting the Content of Ammonium Ions in Fluids for Assisted Reproductive

Technology
GUAN Ruiqin'?,ZHAO Danmei’, JIANG Aili? ,KE Linnan' ,WANG Zhaoxu'
(1. National Institutes for Food and Drug Control,Beijing,China 102629; 2. Yantai University,Yantai,Shandong ,China 264005)
Abstract: Objective
technology (ART). Methods

selected, the ion chromatography (IC) method was used to determine the ammonium ion content, and the effects of storage

To provide a reference for the control of ammonium ion content and storage of fluids for assisted reproductive
Seventeen batches of ART fluids with different functions from six manufacturers on the market were
temperature and storage time on the ammonium ion content were analyzed. Results During the shelf - life, the ammonium ion
contents of refrigerant kit, thawing fluid kit, medium and handling fluids were in the range of 0.89 to 3.34 pg / mL,0.88 to
4.68 pg / mL,0.75 to 1.45 pg / mL,0.38 to 3.89 pg / mL respectively. The content of ammonium ions in embryo culture
fluids increased from 0.9 pg / mL to 3.1 pg / mL stored at 37 ‘C within 30 d,and from 0.6 pg / mL to 1.7 pg / mL stored at
4 °C within 240 d. Conclusion The contents of ammonium ions in ART fluids with different functions are diverse,and they are
positively correlated with the storage temperature and storage time of the products. The ammonium ion content in the products
should be considered when formulating the shelf — life.

Key words: assisted reproductive technology;fluid product;ion chromatography; ammonium ion;content determination;quality control;

storage temperature ;storage time

LA, R T W RO AT REFEETH, Bl
NS RTER A2 [ 1978 4 i 5L e 148 22 L
A UK , NER BN AESHOR (ART) 13 2 U 4 T B
BoEE , WEWAIRIT A AT RN EE TR
— O ART S5t 5 FP ol B A O B 7 e A T 2 AL A
RIS ™ ah A% BAER 277 ah L L e 5512 el
PRSP i e B A SR e b LA 2 B TR B A% i
FENZEBE T/ SRS, T R SR FRIG AR KA H
PR A5l Bl 75 5 IR W o, LB i AN R I 8 B A
17 EL AT BEREZ I J A e 7 AR , DAL, v A Ry 7 7™
i (822 2 A R IR E M H 45 52 210G o [ 5 24 i
M B R (TR PR I 2 25 M )R ) 2018 4F R A i (N
SN B A2 S EAR T RTE AT B o A g S )45 H R
FEXR AN L 3 7 fk A, 8 TR OGB4 o (Y g A O

A RS ) ) A B BUEAT AT ST, IO A X 7 v
5 A K AT B PE RS2 08 o R Al AL B ART P 38
SUSIREE VEIERR NI A A O EAE R
AR AR R A, Hrp BB 2 23 AN A S It
SR SRR AN A BME BN SE | 022 A0 (48 BT 4
BRZE ™ b A7 I 4% Y D RE B UIRR ) N 22 70 i HH
R BN —E W 22 R RS AR B o WAy
WA ART FHIRCH 280 5 2 2 3 TK, 1M ART
MW pHTET. 2~ 7. 4, TERLAFMF T 0 th = 25
A U S I B 1, BV R M R Y
SR LT, AT TR TR T @A I E H AT
13 EARR RIS FIE 9 ART FIVR B 88 7 & ik, R
JA % ART RIS BT A5 B0 i (4 5 P S 16 el 5C
£, AL T B 2R S5O0 AN R A A

F—1EE Tt , &, MEARE, AR T @ H A2 T4, (B-F424 ) guanguan9510@163. com,
CBIEEE A4S, ko, MR A, AR, AR T @ A LR E T ZBRNERATFEN, (£ -F154 ) kelinnan@sina. com,
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M2 B ER S IGE T .
1 ER5iEH
L1 {428

940 Professional IC Vario I B F {0 % 1 ( # 1=
Metrohm 2 7] ) 5 Sigma 3K 15 % =5 38 2.0 HL (75 & Sigma
NEEIDE Millipore — ) Reference 74 HaiKEZGE(EH
Millipore 23 F] ) o
1.2 3K#

ART HIVBRE St A I8 R K6 95 HILAG B B AR R B 614
PTG AT A LR 1, b v R R B A e
RIEZE , A0 5 VA M TR 2 Rl AR, TERR G V8 5
i R TS K A L PN 7K 43 R R DR AP R 8 4 A R
7 A0 1 D ok AR AR D303 A A VR TR 2 (0 5 R AR
i RV R4V 3 R ) | A B 4 AAE TR AF R, 4 °C
A B R i ([ 2 B AR 2 iR A BR A | L S
20190724 ) ; iR (i ol , HoAxiln ok 204t 2k
ALK

*1 HRER

Tab.1 Information of samples

e w3 TER] #% #% T%

Ak 1 TF01202200701 7~ £ 1| 354k 2 211207 J RS
A2 20220603 JR2| 3 509470 %6
A3 2021072103 TR 3| Ak 1 220607 J R4
Akik4 220214 R4 432i%2 220606 I 74
fif ik 1 1F02202200701 J~ % 1| & #ik 3 220725 74
Rk 2 20220603 T R2| Ak 4 220727 J R4

TR 3| A&k S 1703202200501 ] % 1
TR 4| L ik 6 1704202200501 T % 1
J R4

f 4% 3 2021072103
Mk 4 211122
¥Rk 1 20220802

2 AEEER
2.1 wiEEH

{435 L : Metrosep C supp 2 — 250/ 4. 0 & 1 {4 +1
(250 mm X 4.0 mm, 2 p,m) s AH 2 1 mmol / LA g /K
VW5 T < 1 mL / min; FEIE 40 °CHEFER - 10 pl.
2.2 BEHE

HUBRL R £ 0. 038 8 ¢, K % Ak A2, B 100 mL 25 )
oMK RO AL FR AT, RIS B o vk O
100 pug / mL B X5 Bl IE2 288 5 R 285 B2 1 mL, & 10 mL
I, K E R AT SRR E N 10 pg / mL 1947
B RE SR, 2 30, 150,300,600, 1 000 pl, &
10 mL 25 500, 7K 25, #8550 , BIVAS: JoT 8 ViR B2 4l
0.03,0.15,0.3,0.6,1.0 pg/ mL [ 2 51 % B8 5K
K% EHCART W 1 mL, & 5 mL 220, KW B,
ER LIRSS, 4 °C.10 000 ¢/ min 2.0 10 min, BUIE W , B
PR T TR LUK R 28 LA TR

2.3 HAEFEE
RGEE IS L P - 23 i B 2. 2 90T X B i
VR MR 2 R B 1 2. 1 TR (B A
PEHEREDE | 10 5% 3% P 2 R A i v iR i b L 7
5 0F R it AR R [ O AT AR L (0, LS
WO, Rk L mYE R4 I 1,
-
-334
o

~3a01 | | -338 | !
-342

-332 -326
‘ -334 [ ]

e . e i
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
A B
o/ pscem™!
- 280
-290
=300
=310
-320
=330
-340 {1
=350 d————————— ¢/ min
0 5 100 15 20 25 30 35

C
1. 45T

A TR RIER B XS IER

EH1 BFaitE

1. Ammonium ion

C. ZOHER

A. Reference solution B. Test solution C. Blank solution

Fig.1 IC chromatograms

LR R 2. 210 N AR5 X IR A TS B
Fi2 2. 1500 F ik A5 R R S , DA B T VR (C
pe / mL) A AE AR bR T R (A) AR RIS T LM Rl
AT FEA=0.1583 C - 0.001 7(r=0.999,n=5),
GER R B TR IRIEAE0. 03 ~ 1 pg/ mLIE AN
SR R R AT

o B 5 2 T PR 8% B 2. 2 300 F 2R 40 % M VA TR
T 2. 1IN B S AR A DUE ML (S / V)
3, 10 B A5 I 5 - 1 ol Yk 3 Sit) Sk A B A
FR , 25 543514 0. 006,0. 03 g / mL.

K 2 a0 < B 2. 2 T0T TS e R 5 YRS e (P VR
FER 0.3 pg/ mL), $52. VIR {6335 55 4 1% 22 i RE I 22
S0 I T AR ZE A RSD 1. 51%(n = 5) , FHI{Y
PSR AT

A MR - BURE A (65 20220802) 1 mLL, % 2. 237
O A A VR, AT S L 2. 1R A A%
PRI TR B A i A AR TR S
0.75 pg/mL,RSD K 3. 03%(n =5) , KL ER R AT

TR (DS - BORE A (65 20220603) 1 mL, FE 647,
BT BBt V5 YRGS o, 4% 2. 2 T T 2k il &
VW, 4% 2. 1 0T (i A5 PR R R 2 1 sk g T AR O
FAE DR S5 R LR 2.

2.4 BHBTFEENE
2.4.1 EHNE
BURTE T ZREM 4% 1 mL, $422. 2300 F 7 24 45 it
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Fz2 MENKRELER(n=6)

Tab.2 Results of the recovery test (n = 6)

F4 BRRIPEESTFIETLER

Tab.4 Changes in ammonium ion content in culture fluid 1

HabE(pg) MAZ(ng) WNEE(ug) wkE%) X(%) RSD(%) BE(C) AR AF(ug/ml) | BECC) AR 2F(ug/ml)
1.89 2.00 3.67 94.34 37 0 0.9 37 30 3.1
1.89 2.00 3.75 96. 40 37 1 1.1 4 30 0.6
1.89 2.00 3.80 97.69 37 3 1.2 4 60 0.9
97.00  1.69

1.89 2.00 3.76 96. 66 37 7 1.4 4 90 1.1
1.89 2.00 3.80 97.69 37 17 2.3 4 240 1.7
1.89 2.00 3.86 99.23

AR, 2. 1T T S SRR E | R SMR AT
BB T o AR RARON N R R IR E R T T
EAEPIB A RIRERE 1| PR, AR T i ik, 78
BEEEAVS VRIS 4 A, R IR Y B i 5 R R
B B B O B IS A AR R L AR TR T IR
PRI Y eI, T AR R 4 CRAAR TR R BT L R
TR TR LR 3 R SR, B SR 2(1. 42 pg / mL)
53R 3(1. 45 wg / mL) R B F & R, KRR
AR (0. 75 pg / mL) ARFRIE 1 - 6 HH LB 1 & i 4l
$70.94,1.71,0. 38,2. 86,3. 89,0. 47 wg / mL.
3 BERRMERELZEFESE (pg/mL)

Tab.3 Content of ammonium ions in refrigerant kit and thawing
fluid kit (pg / mL)

WREN B AR B3 A4 hEN BEL AR BE3 AH4

MR RERR 089 189 234 334 | BR ABR 098 217 216 4.09
BY OMER 119 14T 146 263 RER 088 247 257 4.68
kR BER 106 183 1.8 377

2.4.2 FEGAFEE AN TSR

ART FHVBAEFFIRE ]2 ~ 8 °C, A% 64 L3l
o AR 50 0 UE B R P S A i AR Ol IR SR
iRV 20 (6 A H ) L BUEEAL A F (Q0) F 2 (RSFAED
Tk AL (T,,)37 C, M EEIRIE (T 4 CUELFIR
JE) IHRAR RN A R 18 d.

HORE FR 9001 16 &, 40 WIAE 37 “CH4 CRAEAF, Wil
i B B A ) ) AR AR B L 15 IR A 37 °CTF AT
30 d PAEE Bt R R I C5F 30 KA AR EE 0 K8 Jin
244. 44%) o FH T 4°CTF LB [B) P9 55 328 8 5 - i 3
TN, DA W s [) SE 4K 2 240 d, [R)BE ] UL 8 1
T AR I (55 240 RS 30 K14 183.33%) . 1F
W34,
3 itig

P4 IE , ART FHWR 2 (ol 7 A 10 2 B8 1) B R TR
R AR E IR RN (T AR5 RS 7 i
O3 B FL T AT LA, B IR VR VR A VR TR S A B
F O 185 & 2 10 ~ 20 mg / mL, 8 5 T HAl
PR CHA ART I H AL 1 & 290 5 mg / mL, A7 2240 21

64

WP BRI ) S B IR IS 0 i 2 R A
Kz M T 2Mbas RARLT 23R, Hek e ik
FETE 50 ~ 84 wmol / L 2Z [A], A T4 VR ik VR e B Ak
W AE H AT O B T 5 0 ART R 4y v 2o g
A E R , o PR E I s A R R Do) s T
PR W R A o 3 1, ART FHIR ™ i BT AL 4R A LA ZR XoF
K THR T BERE LR Y (PETA) A= 7= B9 38 BHI , PETA
S RS X R (PTA) 2 L (EG) M 1,4 - ¥R
Cbe — H L (CHDM) 45 SR 45 3] 1y 5 B AL SR 1y, AN 5 4B
T HRER U A FELE DN PETA B4} 21 5 53
MG | WA AR, AT HEBR b X 4 2 7 i
BRI o T2 B B S 114 17 LR S e T 25 R B B T
WS NS AEASEMr80.943(n=30), R
A B 5 8 B R R IR ARG

SIS R, Z X IR AR L A & &7
ASFUREMR 7] e BE AR b sk /D RS AT O 25 PR, il
LA K2 NIRRT v R I RSN 2K IS
ART B5FR BB - i B In S BRARBE IR & & R 5 1l
IR AT, AR B PRI Zak ) H i, SCHRBTHGE (1) 2%
S EEIFAGE 17190 AR 75 pmol / LSO H
HIA IR ES 3R h B 88 S it TRt PR
L RS B6 25 R IF R B B L, 5 T &%
SRR EAE T TR SR ARG

K FOP RSN SZHG e — M AE R G 35 2 W rh 35 57
3~5 A3 X TR SRR, AN FE TR TR
FEVRIC R SIG , 78 SEBRERAE b VAR 5 L1 R G
JEI 2k ART FIVOR S A E B iG S s s A K
PR i 05 IR 5 B 4 JA B S 5 AT pHL; U BRI PR AR
(ROS) B AR 47+ 240 i 5 52 HLAWCAR 403 550200 VR AW 28 7 i
FEM TR L WA G R T/ IRIGTE - 196 CiHE
TRIRRAS N AEAF IR B, NS OB 4 A A R i 4 11
VT L 55 A A 5 1 ) BN Ak 22 N BT, W B 32 B
T2 UL  VR R A R VR S A B9 v i) A i,
e I RIAE R = R T 0800 0 Vi A7 5 | Ak 1 A i o 4
B2 R A AN 2 B T ART FHIRO™ & rh g 25
) 2 A B P, I 38 0 2% ™ i 1) 552 B i PR 58 FH It
[i] 5% 7 e e 0 i g ) 0 A 7 i i B9 AVE o
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AT PR RGBSR A T 4 "CARME R B I
[AIRE S, BB 1 & i 2 IR IR B IR M AF 72 37 CF
RE 7 R N 11 P 38 AR 10 0 U2 W) VR I 1) A 5 0
F LAV G B AR, 45 5 2B R 0 A X
7% 18 AR ] 2 24 i W B A LR BR T A RCROR o
L (T TR A A T B 7 i D62 AT A0 T B P 41 %
18 S JE00 ) (2021 AEABTT R , T 3 5 2 e Ut B2 S Uk R 7
AT AR ROW  ABAE ART IR e il B 25 e
BT BB, AR 1 45 1020 AR RS o DRI, s it
JEATE T ART FHIBG A4 SO0 B B8 IE , A5 75 MR 4 AH 5C
st AP BT 20 18 T e e

25 L TIR Rl B A 5RO BRI A8 BRI R 5 5K A4 1
S ART B K Jo , xof Al By A 50 28 DR 7 e DAY 22 4 W A 3
T B R R, RIVRA U SR 7 it B A A B L ART R
TETR FE B 2 — 2R BRI 7 R MOEAT 48 B, S O ™
TE 5T SR N B0 2 PRI R0 EBH S & B A
RUPBUETT %, IF 0 ART FHR A 35 i - 1) % 4= 1
{ELABGHE— 25 WF 9T, sk ART FIVR A B 45 1, 2 = ART
2 A PER I 2
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TZ R - S GRS B E h R ER

FESLH WLKERCERZCGRHEEL,E YL E I5E,EE

CAEARET B %ﬁc%%@mﬁm Ak BRE 050021; 2. AAERAFHFR, AL BRE  050017;
4 34 %%@%’r%@m%ﬁ;‘zw&%fﬂ}a LA B RE S 050021)
WE:BHN Zaxnz #«6&%#’ 3HAIEMNRBZOMETRMNS - AMEE K FTE EitED Agllent DB - 624 %28 % 4
(60m x 0.53 mm,3.0 pm) , KA RACREA 5.0mL/ min) , 5 I3, & KK & T8 n 5 (FID) 4R, 34 2 3 E %4 200 C, 4
M BB A 230 °C, R A 51V V), AEHL-T 4R A 85 °C, FHETE A 30 min, A 1 pLER T8 JF A ETE
BRI 10~200 pg/ mL & B A 5% @A &£ A B4 (r=1.000 0) ;40 FE 5% 4 0.75,0.30,0.75 ng/ mL, &% B 5 A4
2.50,1.01,2.50 wg/ mL; #%5 % JE A2 2 e B MK IA 22 £ 09 RSD 3N F 2. 0%; F 3 =ik 5% 25 101. 85%, 101. 65%, 102. 33%,
RSD 2 #1 % 0.59%,0.77%,0.78% (n = 9) 461 EH k5 Bk, ZHEZ M FEF, THTRLEEL VIR 3 AAIENEG
TN T 3 BeAE S P AA R 6 o AL 5% %1@4&%" B RARERE
KRB 24T 08 T T L AMBERIRG I8 M s
Detection of Residual Solvents in Daptomycin by Headspace Gas Chromatography
LI Jiarui"? ,HAN Bin',ZHANG Xuexia’ ,REN Fengzhi’, XU Yanmei' ,YAN Kai',WANG Qiao’,GAO Yanxia'’

(1. Hebei Institute for Drug and Medical Device Control Shijiazhuang.Hebei,China 050021; 2. School of Pharmacy.Hebei Medical University,Shijia-

zhuang ,Hebei,China  050017; 3. North China Pharmaceutical Group New Drug Research and Development Co. ,Lid. ,Shijiazhuang,Hebei,China 050021)

Abstract: Objective To establish a headspace gas chromatography method for the determination of three organic solvent residues
in daptomycin. Methods The chromatographic column was the Agilent DB - 624 capillary column (60 m X 0.53 mm,3.0 pm),
the carrier gas was nitrogen with a flow rate of 5.0 mL / min, the temperature was programmed, the flame ionization detector
(FID) was adopted, the inlet temperature was 200 °C,the detector temperature was 230 C,the split ratio was 5:1 (V / V), the
balance temperature of headspace bottle was 85 °C,the balance time was 30 min, and injection volume was 1 pL. Results The
linear ranges of ethanol,isopropanol and n - butanol were 10 — 200 pg / mL (r = 1.000 0). The limits of detection (LOD) of
the above three components were 0.75,0.30,0.75 g / mL,and their limits of quantification (LOQ) were 2.50,1.01,2.50 pg / mL,
respectively. The RSDs of precision, stability, and repeatability tests were all lower than 2.0%. The average recovery rates of the
above three components were 101.85%, 101.65%, 102.33%, with the RSDs of 0.59%, 0.77%, 0.78% respectively (n = 9).
Conclusion This method is specific, sensitive and precise, which can be used for the determination of the above three organic
solvent residues in daptomycin. The residual amount of organic solvents detected in three batches of samples is far below the limit
of national standard.

Key words:daptomycin;freeze — drying process;organic solvent residue;solubility;redissolution time

RHCR R N E A HEA G RN A BRI IE IR PT 225, RIIE Bk IS AIE I A B R T T2
W25, ORI PR, Tl 24 551K, 2 A TR YT 4 =2 B E‘J?@%Lﬁﬁﬁzéﬁo%Tlﬂﬁ,Zliﬁﬁﬁqjﬁy_TTﬁ&:ﬁﬁé—
PER B — 25N B E G RAR W ] R4 S EEENCRFEHERZAIEN (OB SN E
B2 RGS R eF S A FR 2R s TR AR EE e, RIS A 25 U AR N PR R T T
b2 4 G B &, SR BET R IUAE Y R B T 238 SRS EE Rt 3% BB IR .
fRlo-7l M FE A Y R BEE AL T2 0RE kT 1 NES5IRE
TZEWNZ SR Y T s i g GRS 10 Sl X R 1.1 SR
T T2 &R SHAT AL, B Ol S5 Agilent 7890B %I S 8,335 4 ( 3€ & Agilent A H] ) ,
FNE T BA R TR, FIE SRR R Ty &2 KGR 2% (FID) , Open LBACDS Chem Sta-
VERASTE AR G54 25 5, IR S B0 R FH 257 e tion Edition T/E 3k ; SPH - 300A B4 /K &S & 2E % (%

*ESWE M &4 4482022329002 ],
F—1EE FER, B LR A BT F 61k o, (8T 15 )47359647@qq. com,
CBEEE S RE LR, EEHT RS 6 RARER S SRR EAEH, (B F1548)657968434@qq. com.
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R S AR A PR A ) 5 SGK - 21LB R M % 25 K,
B (AU 2R 5 R A st B A BR A W) ) 5 XS205 A HL 43
B K (1 5 Mettler Toledo 23 7], 4554 0. 01 mg) .

1.2 X%

WA AR E R A2y ) S a5k
YNDN220902, YNDN211001, YNDN230302) ; £ [ . 5%
PIBE OE T B3R i 4, AR 3 o 4l K oy
pE b NQEE D
2 FHESER
2.1 fiEEE

{35 : Agilent DB - 624 A1 HE (60 m X 0. 53 mm,
3.0 wm) 5 B2 7 FH - R IR AR 40 °C L 4EHF 2 min, D
10 °C/ min FEZTF 2 100 °C 4% 8 min, #1120 °C/ min
B 3 FTFZ 200 C L 4EF 2 ming 2R T
5.0 mL / min; PEFE ETEBE £ 200 °C ;K60 &5 6L B . 230 °C;
902 -1 1 82 < 85 °C 5 P~ ) 8] < 30 min 73 i b 250 1
(V/IV);#iFE 1 plo
2.2 BEHE

W& RO RN OE T BEAE , IKH R,
Hil AR 1 mL B W F IR E T EE 1 mg TR A X
TR 2 K B B S mL, B S0 mL =4, K E
2L PES) R RS mL, B AS R, RIASTR & 5 e A
VW HURE AL 0.1 g RSB FROE , B 20 mL TS I K 2%
TR S mL, R PR B0 A0 5 A, RIS A6 T i T G % o
Bk S mL, BT, BIAS2S R Y 3 B RAT
2.3 FHERFEEE

L)@ MR B2, 2 T0T X RE A A LI A TR
A ARG T, 72, 100 R (038 A F bR 3]
SR AT B A5 A i o3 2 B R, B RO T
PRI 43I0 5 o3 DL 1

LRI R R 2. 2T IR A IR A I A%
#1.0,2.0,5.0,10.0,20. 0 mL, 23 3% 100 mL 25
o INK e 25 F AT R R R EE 4393 10, 20, 50,
100,200 g / mL [ ZRF0 0] BRI T o 4 2. 1 300 (i 4%

I/pA I/pA

PR HEREIN SE 10 s 0 T AR o LA AR 0 B JoT o 9 2 (X,
pg / mL) R AR bR W TR (V) G AR AR BEAT L 1T
ZERILFE L,
F1 ZUEXRRBUR EEMRERER(n=5)
Tab.1 Results of the linear relation test, LOD and LOQ

investigation (n = 5)

Rilig Elzhz ro BREE(ug/ml) AUR(ug/ml) EZR(ug/ml)
LE Y,=2.3668 X, +1.1134 1.0000 10~200 0.75 2.50
FAE 1,=5.3266X,+6.3887 1.0000 10~200 0.30 1.01
ETE ¥ =7.8429X,-5.0979 1.0000 10~200 0.75 2.50

o0 R 5 5 1 PR 45 RS 25t B 2. 2 300 N TR A X R
A VA TR SRR 5 2. 1 TR A3 A R RR I E
PIEWE L (S / N) 2 3 01 10 BF A7 43 (4 Jo -k 3 4
5910 ARG R AR i e PR 4 SR L 1

R 1) H KRS B2, 2 00 R 1R A%t i
A VRS VR e, e 2. 1 IR (A A A S AR I E 6 1K,
TE SR AR 3 € i A R B ) ) R 06 1T R L 5 2, e
SN OE TP (55 0 OR A B R RSD 43 5118 0. 12%
0.05%,0. 11% (n = 6) , W [ BLH RSD 4351 4 0. 71%,
0.80%,0.71%(n = 6) , WL AAE B B R A4, 2) kS
98 OB 2. 2 0T C a6 BRI TRORT G S (SR
YNDN220902) % W45 6 4, AR A 514 2. 1 3
0% 55 1 SR RIS 6 YK, 10 SR U THT AR o 25 SR AN [R) I
N DL RN EE IE T A i B RSD 4 B
0.58%,0.67%,0(n = 6) , KU 7L ARG %R R4S

R MR 0 B 2. 2 300 F YR A X B R L 4%
TS 0,1,2,3,4,5,6 h 32 2. 1300 T (4,4 54
EREIN R , T SRV T AR 45 2R B SR TN RS L OE T B0 I
FRHY RSD 43 5 A 1. 62%,1. 09% ,1. 93% (n = 7) , WX
PR R TR 6 h NIRRT E o

A M R & (L5 YNDN220902) FIlT A
X S A WA IE 2 2. 2 TR vk o A A v
W, AT 60, 2. 1 T (35 S AR R i SR 0 T
LIRS 2 A5 R O SBT3 5 535
0.013%,0.033%, RSD 435l 2} 0. 75%,0. 63% (n = 6) ,

1/pA
180

140

1804 2 180 4
1404 3 140
i 1 !
100§ 100
i 60
60 I| 2 ,
201 _ e g3
0 5 10 15 20 ¢/min 0 5 10
A

1. 2B 2. fFABE 3. ETHE

A BRAMBRER B AR RIER

100:1
60i
. 20 A e e .
Is 20 t/ min 0 5 10 Is 20 t/ min
C
C. £HER

E1 SHEGEE

1. Ethanol

A. Mixed reference solution

2. Isopropanol

3.n — Butanol

B. Test solution C. Blank solution

Fig.1 GC chromatograms
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®2 EWAELER(n=9)
Tab.2 Results of the recovery test (n = 9)
, A% (g / mL) MAFZF (ng/ mL) = (%) X(%) RSD(%)
BAEE(g)
A B C A B C A B C A B C A B C

0.1003 50 50 50 53.60 58.13 50.65 101.50 101.94 101.30
0.102 1 50 50 50 53.45 57.98 51.75 101.12 101.46 103.50
0.101 6 50 50 50 53.75 57.03 50.90 101.71 99.86 101.80
0.1018 100 100 100 105.30 109.08 102.50 102.38 101.82 102.50
0.1009 100 100 100 105.44 109.18 102.40 102.54 101.98 102.40 101.85 101.65 102.33 0.59 0.77 0.78
0.1020 100 100 100 104.06 108.58 102.10 101.17 101.34 102.10
0.1006 150 150 150 156.70 161.33 155.40 102.54 102.73 103.60
0.1016 150 150 150 156.40 160.28 153.45 102.33 102.02 102.30
0.1018 150 150 150 154.90 159.83 152.25 101.34 101.72 101.50

E:ANTBE ,BAFREE,CHIETE,

Note: A refers to ethanol,B refers to isopropanol,and C refers to n — butanol.

FWTEEENE R (IE T BERA )

[l < BORE i (FIE55 2 YNDN220902) 25 0. 1 ¢,
KEBRRE 2L oy, BT, 2 AR v
HVR ARG X IS5, O mL, BB 4% 2. 1T £
TSR BEREIIE | i s (B 18], IR T iR 2
W2,

2.4 H@mEFENE

YB3 HERF: it #5384 2. 2 0T 5 ik a1 v
WA 2. LI (35 SR PR BEREI G D S m AR, IR AR
3R HLIA Rk B A AR AR 3( - Rk ) .

*3 HEREBENELER(%,n=3)
Tab.3 Results of content determination of three organic solvents

in samples (%,n = 3)

A &4 YNDN220902 YNDN211001 YNDN230302 454 Fk (%)

B 0.014 0.014 0.012 <0.5
It 7 B 0.035 0.035 0.032 <0.5
ETE - - - <0.5
3 itig

3.1 MEFEREMN-12]

WEAMT , OB SN EE OE T B 5 500
78.3,82.5,117.6 °C, R ZE B R K, 75 BEFEA 18 (19 T
235 VA ek B [ ST ) 1] 30 miin, 43 31 25 4 S i il
Ji 80,85,90,95 °C, & 85,90 CA&M T , 4 15 I 1 4>
g T AR A BH S B A (EL I 90 “Cil, IR 40 3 2 AR
SR A B, TP B A SR R AR R T s S A i
H85 °C.

3.2 TAE FEafigs-

5 T 2 ST IR B 85 °C, 5 XS4 I ] 10, 20,
30,40 min, Z5 55 23 ALY BUR 0K HE (0135 04 04 T
TR A I WLEE L 30,40 min ToARZEIG N Fa 3, ik £ 15
2% AT ] g 30 min (FERT ) .
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3.3 @ik
FAUTT J7 1, 5 0T B T T A0 ) 25 B AN ] 31K

7% (4.0,5.0,6.0 mL/ min) , #EFE IR 2 (180, 200,

220 °C) , K I % U B (220,230,240 °C) , VA K A3 b

[5:1(V/ V) 10:1(V/ V) [ FEAECR AT, Ak A

W5 e e i 250, s DR BR AT o A

3.4 FiEEM

TR R JE R, R A5 R R AT

A 2020 A R 25 3 (PO ER ) )3 ] 08611 7 AH SEEEK

AL SR Bk T A 2R R0 T g R R R 2

3P ML I ER B I I T E R PR 2K

S 3k
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B MEREER ERTHNEERSENE
B OBLE uTE BLERELE ALE B

(1. TEAEHETERIRER LR, 7TH B 465450; 2. W RSLH A RMARAE,TE EMH  465550)
WEHHN #5580l R PR RS AN E LT 5 FAFAFE RS EW A EHE - RERA(CGC-MS)*k . ik &k
# Agilent PEG20M £.48 % 4£(30 m x 0. 32 mm, 0. 25 um) , 22 5 F iR A 2R E 4 230 C, BH A A HLAA,REH 1.0 mL/ min, &
RILA S ULVIV), B EH I RALTESE TR ER)RAFREFRMNBEX(SZNE), RELMEBA A m/ 2
40~500. R HXEZRITHBELAMRS 3 - %W mwk - aHH . THAH NFTARAAERIEORTRESNE
0.200 2 ~40. 04 pg / mL.0. 202 6 ~40. 52 pg / mL.0. 299 2 ~59. 84 wg / mL.0. 601 0~ 120. 20 g / mL.0. 302 2 ~ 60. 44 pg/ mL & A A
B o B TR AR R RAF(R?>0.999 0,n =7) ;4 M PR3 A4 3. 11,2. 94,3.29,7. 58,4. 35 ng/ mL, & & k5% 4 10. 31,9. 75,
10.90,25. 03, 14. 49 ng/ mL; # 5F & A &M (T L R4 R4 RSD 39T 5% (n = 6) ;-3 mat el & 5 %) 4 93.01%,91. 90%,
94. 69%,93. 42%,92. 70% ,RSD %% 1 4.98%,5.53%,5. 04% ,4. 29%,4. 83%(n = 9) .20 LA & ¥, Lik 5 # R 50F3H 4T 55 A
1.48,2.07,3.26,8.80,3. 59 wg/ mL. 258 Z k AR AR, 45 R, T M, TR T3 il R BT IR K LR 0 S R R AT R
KBRS R AT R MRS AR ETE - R Ak Ry S AR
Identification and Content Determination of Volatile Components in Huoxue Xiaotong Tincture

FANG Qiang',GUO L, XIONG Wei?, JIANG Jiashu?,ZUO Jie*,GAO Qin?
(1. Guangshan Branch of Xinyang Ecological Environment Bureau,Xinyang,Henan,China 465450; 2. Henan Lingrui Pharmaceutical Co. ,Lid. ,
Xinyang ,Henan , China  465550)

XE4S:1006 — 4931(2024)12 - 0069 — 06 ,rk-

35

Abstract: Objective To establish a gas chromatography — mass spectrometry (GC — MS) method for identifying the volatile
components in Huoxue Xiaotong Tincture and determining the contents of five indicator components. Methods The chromatographic
column was the Agilent PEG20M capillary column (30 m X 0.32 mm, 0.25 um) , the temperature was programmed, the inlet
temperature was 230 ‘C,the carrier gas was high — purity helium,the flow rate was 1.0 mL / min,the split ratio was 5:1 (V / V),
and the injection volume was 1 pL. The electron impact ion source (component identification) or selective ion monitoring mode
(content determination) was adopted, the mass scanning range was m / z 40 — 500. Results A total of 37 volatile components
were identified. The linear ranges of 3 — carene,cineole, — caryophyllene,eugenol and ethyl p — methoxycinnamate were 0.200 2 -
40.04 pg / mL,0.202 6 - 40.52 wg / mL,0.299 2 - 59.84 pg / mL,0.601 0 - 120.20 pg / mL,0.302 2 - 60.44 pg / mL
(R* > 0.999 0,n = 7) respectively. The limits of detection (LOD) of the above five components were 3.11,2.94,3.29,7.58,
4.35 ng / mL,and their limits of quantification (LOQ) were 10.31,9.75,10.90,25.03,14.49 ng / mL respectively. The RSDs of
precision, stability, repeatability tests were all lower than 5% (n = 6). The recovery rates of the above five components were
93.01%,91.90%,94. 69%,93. 42%. 92. 70%, with RSDs of 4.98%,5.53%,5.04%,4.29%,4.83% ,respectively (n = 9). Among the
20 batches of samples, the average contents of 3 — carene, cineole, 3 — caryophyllene, eugenol and ethyl p - methoxycinnamate
were 1.48,2.07,3.26,8.80,3.59 pg / mL respectively. Conclusion This method is simple, accurate and repeatable,which can be

used for the identification and content determination of volatile components in Huoxue Xiaotong Tincture.

Key words:Huoxue Xiaotong Tincture;volatile component; GC - MS;component identification; content determination
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T TR TET F 205 = AR SR T A R
BETR TR (AR AR KR UK R T il 14 R
H 2R, T T O R T R AR DLIR
SIANFN I BB BTG ST o 2545 S R 2530tk B 5 1
s TEPUR PR DU DU EE A UE I R A D T
KAFE HEAE L - AR A 2507 = H SRS
W R 245 2 S 30 R T S TR B DT 5 ) G
e PAC Y 2501 FH 245 4 o 13 ML Y 9 T BRA T I 52 25 i b
X & TR AR R R ASOREPK R R T A M 2 6
A BRI E R T A B b7 )2 0548 0], R RS0
i A ) 700 ) R 2 B3, A DR A L T v 2 1 I S
Tt AR R AR 3 - BB (GC - MS) ik
3 T A e 4 R M Ay, DN b S AR AR LAY
(A S, O T L O T 0 R e o BRI S 2 L B
mr.

1 UFE5KHE
1.1 {¢=8

7820A — 5977B BV AH (% BT AL (S [E] Agilent
N ) s XPE105 B B 7 K AF- (B 1 Mettler Toledo 23 A ,
KGR 0. 01 mg) 5 38 4 il 2% (AL LB S g s
BT
1.2 R%

T 0L R P (e o 0 ) 245 POy A BR 2 ), it 540
W24 190801, 190802, 190803 , 190804, 190805, 201102,
201103, 201105, 201107, 201108, 210105, 210106,
210107, 210108, 210109, 220601, 220602, 220603,
220604 ,220605 , {45 S1 — S20) A o} 1 5 (it =
110747 = 201008, 55 99. 0% ) , 3 far figi Xof B8 5 (HHE5
9110728 - 201707, &5 99. 8% ) , o figi %) B 5 (L5
110881 — 201709, 755 99. 6% ) , 5 Je. I % BE 5 (365K
110512 - 201904, 5 1+ 98. 4%) , T 7 iy % B 5 (45K
110725 - 201917, & 55 99. 1%) , % H1 48 5 (A 4 12 2, g
Xof B i (4154 110835 — 202005, 5 5 99. 4% ) , Kz ik
Xof BR G (4164524 110788 — 202108, 5 5 99. 4%) , Z5 (4t
FR 111673 - 201905, & i 100%) , Y0 [ H 25 25
it A R8BI S B 5 B — A A s R BRI A Rl
F R AL #50 Z02A9H67113, %12 98. 04%) ;3 — B
Ji k) B (g BT s T AR AR R B A AT BR A w1 45
C1912117, % 1 94.9%) ; LR L Tis R 4y Br &l , 7K Ay 4l
1K .

2 HEEHER
2.1 BEMERSEE
2.1.1 RIBEME
GC 21 (A 1EH N Agilent PEG20M E4H454E (30 m x

70

0.32 mm,0. 25 wm) , B 5 FH (W6 IR B2 Ry 50 °C P 4F
2 min, L4 10 °C/ min B3 TF 2 125 °C, f#4F 10 min, LA
1 °C/ min FYHZ T} 2 135 °C A£HF 2 min, F-LA2 °C/ min
B3R TF 2 160 °C AR 4 min, 55 LA 2 °C/ min A4 3K
RIFE 199 °C ARFE 25 min) s PERE IR 4 230 °C; 3
SN AR IRBU 1. 0 mL/ min; MR RN 5:1(V/I V) 5
PEFEE R 1wl

MS 55 B IR L S B R (ED s L FRE R
H 70 eV B IR IR EE Ry 230 °C 5 4% R S 230 °C; Y
BT IREE R 150 °C 5 Jox s 49 5 5 L m / 2 40 ~ 500, %
JFAEIR IFA] A 4. 6 min, 230 °‘CizZ 4T 10 min, FRoERE6],
2.1.2 ERH A

R BRES 3 mL, B 250 mL BB T, nzEis
7K 100 mL, A W41 5 450, Bt 2020 4F Rt € [ 24 3 (g
) )38 ) 2204 #2510 I 7 VAR o 45 R T E A
Uity N 7K 2 368 T A BN A 1k, 0 R TR 2 mL, 3% 4% Bl
REEE, A IS DR EERE 4 b, R A R = /ML
1% L TR, 38 2 P e T K G R A2 ) T <L gt 8
WCE 10 mL IR, N 28 LRI &, R PR A it
BRI S w2 VRIS LRI A IR, g
PR TG SE 25, BB 250, Bk ad , RISt Sl VA o B 3 — B
FImRE Rl B — A e il S e e L T A
Ay X H AR PR R TR £ TR 6T O 453 L R R,
TR T o 5 TR R 43 ) Ol 8. 12, 8,48, 40. 20,
8.32,20.52,12.24,12.16,8.24,8. 16 pg/ mL [ X} I8
AT
2.1.3 mAakx

HURE A (455 o S20) 35 o, #2 2. 1. 2 300 R J7 i il 4%
MR AT, #2011 I e SR R R S i, X 44
1 B T T v A% W AT S A L A5 A B Y o R
[&], 28 NIST17. 0 04l R K 22, I 45 65 AH I X B V5 T
B I 37 R b R 4 R LR

1.
By PR /% 10 "
1.6 |
1.4 I
1.2
1.0 26
29
0.8 |
27
0.6 H | 35
o I
0.4 4 g 160 |
1 s 22241 | ¥
0.2 3 121_]45’1178 E“:ﬁi |2J%13é3 34 36 I-
0k AT FTIR LRI o (e o L S v e [ min
1 5 10 15 20 25 30 35 40 45 50 55 60 65 70

B1 EMEBEELENRS BB FiRE
Fig. 1 Total ion chromatograms of volatile components in

Huoxue Xiaotong Tincture
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F1 FIEBEHI7THIER MRS GC-MSEELER

Tab.1 Results of identification of 37 volatile components in Huoxue Xiaotong Tincture by GC - MS

B oqluin)  RERY A B nlz Bk BAEN | AE gn)  RERE AFA EFER nlz B2k R A
I 520 cyclfenchene CH,  DisH 70931 ER SRS, BRE |19 1499 HE CH0  IM+H] 55.00 B Rt 13

M+NH]T 1L FE i A O0+NH,*81.0,97.1,
15 BB Cle  [M+NH] 79.0,12L1 ik B 140. 10

MeH]T 93.0,1%.1 0 15050 (Z2) - pinene by CHO0 [MeNH]' 43.00,12110  BEA#H LRSS
36608 p-ih CH,  [M+H" 4L0,60.0,95.1 4 L1 33 dnate OHl 8L10

N DL 216000 5 - Mehyl - 3 - G, DeNal® 4100950 EAERM £k
§o 3-Ek CHo [NeNl TLLILL SRk 5% beptyne ] 8100

Wi % 01637 HE CH0  D+NH] 15210 SERRH BEx

MaNH] 1361 B 1655 1,5,5-wimehyl - CHO [M+NHJ* 95.10,121.10, kAR Bix
SO Ak Gl DH] 4Ll N7 ST £ wboman =20 .10

VN 61,081 U108 p-BAK Gty M+H 4110 UERE LR E N2 1
6 7480 a-KFEH CH, DieNals 770931 ATl 2z R

W+H 910,131 .10
1M oo G DN MOS0l NEgR dgy | B 1B Ak GAO [MeNHJ 508510, HBRA A

ES i ANV A,
8 8.019 (R)-isocamvestrene  CH,  [M+NH™ 68.1,120.1 ERONE ok, BE4 ) R

. %1920 I-§HEE CH,0  [M+Nal* 67,10 AERRH B4

MeNal® 931 Tk

MeH 1360

WaNH] 4.0,9.1 IERENT W%
Meal® 1541

WANHS 00410008 Bk B4
M+ 93.07,105.03
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O+NH,)T 123,20

N3 FAE CHO  M+H] 670,110,100 kk R XS
MNal® 9510
OENH]* 12110

B 0.0% -k CH0  IMNH* 59.00,121.10 4 5%
O0+Nal* 93,00
DR 13610

T 01,0

0 8446 B-7ak (i

MeNalt 9,07
MANH]* 13609

U R 1 C0 M+Na 55109510 kARt L%
0912 4-FAETE  CH, DNt 9103 Aok B4 i
I D0+ NH,*110.20,139.1
$NH] 119.07 \ : . s
) 00 .08 Eibk O, DU+H] 700 t R

Wil 1407

WeNalt 79.02 I bl BER
M4 NH*93.04,120.06

Wl 136.09

WeH] 7105 i ERE

DMNal* 9310
ONH,* 119.10,204.10
3 B8 a-himachdene  CJ,  [M#H] O 69.00,16110  FEAEER  EEREE
O0+Nal™ 93,00
O+NH,J* 204,10

B9 4-%h 0,01,0

o097 (-)-a-EEF O,
MeNal* 86.01,93.03

N 5297 1,5- cycobesadien CH0, [M+NH,]* 70.00,161.10, %% A
M NH," 139,06 e 4 WM
15 1.3 ## CHO  DieNalt 5.4 RER# LR ~ vinehl -3 - R 9510
W+HT 81.03,97.07 (3-00-1 - hu-
W+NH) 14010 tenl) -, (F) -
16 12465 gandurel CHO M+ 4L10,69.10  HER# iz (9@1)
M4 NH,*95.10,108.10 BB 2-(5-FE4L) GHNO, [M+H] 55.0071.00, EX bR
1T B ETEE CH, DM+ 40,710 i i B 9.10
W+NH] 5.0 M+ Nal* 13610
8 1389 - CH, [Nt w001 EE BEE | 45376 MERLE A0, M+H] T.00 NERE BhEREL
M+H 1050 O+ Nal*103.00,176.00
M+NH] 2041 D0+ N, 13100
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gkl EMEBERI7TMIZERER S GC-MSEELER
Continued Tab.1 Results of identification of 37 volatile components in Huoxue Xiaotong Tincture by GC - MS
F% (uin) RS A BHEA mlz BE &AL | A5 o) ERY PMA - BTEA mlz g PE3]
3541304 TAR M0, [M+NH]* 7710, RETH AARE % SLI RTAR CH0, DM+NH] 43.00,149.00, T4 Ak
91.10, 206.10
164.10 [M+Nal* 16410
OH] 149,10 3 69.290 RPAKMERCE CH0, M+H] 89.00 LA ANREE

2.2 HENE
2.2.1 REHH
W MS Z& PR PP B 7 s U0 il 2%
PR 2. 1 13 MSHE SRR 2.
®2 SHIERMERS EENERESH
Tab.2 Mass spectrometry parameters for content determination of

five indicator components

Fem o t,(min) RZHTmlz EWETmlz
3- B 7.229 154.1 81.1,108.1,139. 1
Heh g 8.187 152.2 81.2,95.2,108.2
B- Bt 17.178 133.1 41.1,69.1,93.1,161. 1
THB 47.394 164. 1 55.1,77.1,103.1,149. 1
MPAANBRLE  69.29 206. 1 134.1,161. 1
2.2.2 BHHAE

PRI BUZE 15. 16 mg, KB FRE , B 25 mL 4
R, I IR SR T E 45, B N ARIE 45 U 5 K 2%
WL mL, B 25 mL AR, R CHRE R 7855
KB 1 mLL, B 500 mL 2, F R LR E %%,
AT A

TR A X BRI A I 3 — B AR 8 —
Mg T A My 6 4R RE IR A TR TR 6T B A 10. 01,
10. 13,14.96,30.05,15. 11 mg, A5 HEFRE , B 25 mL %
s, IO SR E T e 7S , RIAS B — X e it I 4%
oA ARG 2B 1 mlL, B[Rl — 500 mL & &=, H &
MR CRE 7 485] BB R0V B2 435124 0. 800 8,0. 810 4,
1.196 8,2.404 0,1. 208 8 g / mL AYTRA K IR 5L VAT

BRI /% 10 BT /104

Lol
— WO — WL
w
oo mm
— LU0 — W

e = ot/ min

ol

PR < [A] 2. 1. 2 00 A A i VR 2% ik rh
KGR U 3 mL B VRGBS R IR WS TR
Y, MR GRS F5:5), Bl AS .

I3 e s 3 VAR 2 0% AL 9 9 TR Ak T B T %
BRI I LS AR LT A AR T2 AR R
SRR PR RE S L T 2. 2. 2 TR A A I A5 T v
2 B P X R A
2.2.3 FHE¥EFE

L@ M B 2. 2. 2 IR A0 BE SRV At
VAV BT BRI R A i, 440 2. 2. 1 30 iR AR Rl
FEINE 10 53 i 1] o 45 S B X B S A S T A S
3 — B KRG B — AP T iy X AR R ARTR &
TR XS LV TR PR A ) O B s TR A TG T TR DL 2.

M R EE IS o B S B R RE TN
PR TR Vs it , il B R 91 B — X B VR o35 2. 2. 1T T
PRI SR A I, 1 SR TR AR o AR I 43 o at v
(X, wg / mL) R R A AR A AR A3 25 -5 B2 (V) AL b
PEATERME T 45 R LR 3.

o PR 5 e BR A 2 < B 2. 2. 3T ik B A T e Ak
PERRFEWT 3 - B Mk 8- AT . T#&
My R 4R R TR AR TR & TR o £ VR R 43 O 0,400 4,
0.4052,0.598 4,1.202,0. 604 4 g / mL AR A X I 5
TR, RS %I A N AR 0. 5 mL, F /R 2 TR 3% 9% Fi
B4 2. 2. VI T g S AR 2, DAAR e LL 20 i) R
301,10 1 B [y 5T o v BE Sk A I FR 0 1 PR o 45
W33,

BITFOREE /% 104

— WL NO — WL

1.

1.

1.

1.

0.

0.

7 0.
[ 6 0.
| 0.

SR ' ¢/min bu Ui t/ min

10 20 30 40 50 60 70 10 20 30

1.3 — %5 2. et

A AT B SRR IR

3.8 - BHHE 4. E(S)
B. B i ik

40 50 60 70 10 20 30 40 50 60 70
C
5. THB 6. 3 FRAAAAR T

C. A MY I8 I i

B2 BFRE

1.3 — Carene 2.Cineole 3.8 — Caryophyllene 4. Naphthalene (IS)

5. Eugenol 6. Ethyl p — methoxycinnamate

A. Mixed reference solution B. Test solution C. Negative reference solution

Fig.2 Ion chromatograms
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R3 LHEXRBNREERERZRMEDMPIRELER (n=7)

Tab.3 Results of the linear relation test,LOD and LOQ investigation and the recovery test (n = 7)

e R H w35 A2 R? ZMEE(ug/mL) MR (ng/mL)  ZZFMR(ng/mL) FHEEE(%) RSD(%)
3-%H Y,=0.5765X +0.1393  0.9993  0.200 2~ 40. 04 3.11 10. 31 93. 01 4.98
Kb Y,=0.8148 X,-0.1763  0.9992  0.202 6~40. 52 2.94 9.75 91.90 5.53
B - At Y,=0.8258 X,+0.3932  0.9991  0.2992~59. 84 3.29 10. 90 94. 69 5.04
T A B Y,=0.8934X,+0.9070  0.9992  0.6010~120.20 7.58 25.03 93.42 4.29
APERAABBKTE  Y,=0.8439X,+0.3839  0.9993  0.3022~60.44 4.35 14. 49 92.70 4.83

K% B0 B 2. 2. 2 30 IR A % IR A TGS
KB IMANFRIEW 0. 5 mL, 3% 2. 2. 130 R X5 51 2
BRI AE 6 UK, LK B O EE 45 3 — 0 TS
B — AN T A B 6 H A R R TR S 5 B 1)
RSD/351 4. 13%,4. 46%,3. 58%,2. 98%,4. 66%(n=6) ,
TR B R4

o e B 2. 2. 2 01 F AL S W (S 5 N
S20) 3 i AFF A WARE W 0. 5 mL, TEIRE 0,2,
4,8,12,24 hif 42 2. 2. 1 3000 056 4 (R HERED 22 | i
SR FURE A3 - WA MR B - ATTE LT
My % AR TR A R & TR 06 B - 5 BE 1Y) RSD 43 51 R
4.32%,4.55%,4.03%,3.95%,4.59% (n = 6) , & Wi
AR E IR TR 24 h NERERUE -

MRS U A (G5 o8 S20)3d i, dE 6.y, 7%
2. 2. 230 R J7 i A R VS R R 9 N A AR T TR
0.5 mL, 4% 2. 2. 1 W T i 56 S5 AF SRR DN 2 | 10 5% 2 1 i
FE o R W bR L THEE S5 R0 5 00 k1. 46,
1.23,3.44,12.41,4.49 pg/ mL, RSD 43 5l & 4. 35%,
4.43%,4. 14%,4.01%,4. 62%(n = 6) , LM ik EZ M
R4t

JRE ORI 3 - B Rk B - AT T
By 0 H AU RVRE TR £ TR 0T R 45 10 o RS B ROE
I 2 1 < B8 B A 1 mL & Bk 4 1,12, 0. 95,
2.60,9.35,3. 40 g B TR A 0T HE 5 NG 2% LE 0
SR AYEES (S5 4 S20)1. 5 mL, 45 94y, B 250 mL |5
JEBSH T, 23 A N BRI 0. 5 mL B2 IR & %) B8 i
W1,2,3mL(%%30)), 4% 2. 2. 2300 F Oy el bk i i
W, F 2. 2. 100 R RS A RN e SR B R B, O
THE IR IR S5 L3R 3,

2.2.4 HELENE

HUC20 I RE S 4508 B, 4% 2. 2. 2 00 F Jr kil &
A TR, RS AN FREE R 0. 5 mL, 3% 2. 2. 1301 F {5
SRR E IR R S AR LR 4,

3 iFig
3.1 IEERELIESE
5 IMTH IR AT 25 R 2, b 07 52 0%, O SCIRRGE 1

x4 HREENEER(pg/mL,n=2)
Tab. 4 Results of content determination of five indicator compo-

nents in samples (pg / mL,n = 2)

%% 3-BH Mt G- BHE TAR ANTAANBRCE
S1 520 274 5.09 13.05 5.81
$2 L4 223 2.90 7.46 2.85
s3 1.04 265 2.81 473 2.53
S4 .57 2.3 3. 14 8.67 3.06
S5 1.05  1.88 2.52 5.04 2.26
s6 .02 1.8 2.68 6.55 2.44
7 139 2.3 3.37 8.11 4.60
S8 1.04 174 2.81 8.33 3.32
S9 L1316 2.87 6.88 2.48
S10 L2 213 3.29 10. 15 2.93
S 1.5  1.68 2.62 6.36 2.01
S12 L0183 2.38 4.62 2.43
S13 13 1.65 3.11 47 2.41
S14 138 2.38 4.03 13.71 3.75
S15 129 2.26 3.10 11. 64 4.02
S16 155 2.4 3.90 10.18 4.82
S17 151 2.0l 3.48 11.15 5.47
SI18 1.45 245 3.95 12.13 5.52
S19 .87 2.08 3.66 10.02 4.51
$20 .46 1.23 3.44 12.41 4.49
X .48 2.07 3.26 8.80 3.59

GC V5 T 100 7P J AT PPoA g L oI b i 1) 55 17
AW FE P HEBRAE N oK R AT i JEORERG 23, SR GC -
MS ¥£ 53 B 2554 v iR 4 VR U I BEA T 0 , LAAH X i
TR > 0. 5% W REFR | 73 185 B B 1Y B o R T 5 %o
% A grandlurelll , (R) — isocarvestrene X B8 /it A~ 5 It
KRR SET Y o B e I E 5L, 3 - B RS A
SR DB AT e i i PR S, BAT
WRBTA B AR e 2 S e B
Z I AR BAHUR VBUR PR bR
AT 2B AR R ST R R AR 24 B A
LB — i BA R iR BRI B4 SR A g
BUARAE FI00; T35 M o B Wl R4, HA B B i o
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W PLAE U AR RS RR B R - 120 0 F AR A
FER T8 A 1 2% 8 1 e v M R M LAy, ELAT B
UYL Prdm T B ISR DR, 2 L A% 20 A
FIFERR A 14
3.2 REFEERE

AR U (0 i e g A4 TR G 1N 0 R B A4
R S €0 33 0 068 1 X R T4 48 B 24T 434, 43501 %
FEAR IO T A 28 B P A FE A R IR ] &5
W, A (60 ~ 90 °C)  HIZREEIRE T &My X H
AIERFERR TR B — AT AR 3 — B AL
PR i £ 35 0 06 1T R TR BRI, BLUL TR &
P B2 B AT R ) ik 0 i 2 (37 1), L 1E & R Tk
RFEHE N o LR PR 1 mL3E 2 2 mL, AT Y
o T OGS 5 A AR PR 0 i 0 0 T R X % 9T A
hn, AR AR SR nE, R 2 AR AR JC I B ARk, B
VE LR LR FH 0 2 mLo I I BT FH o0 1 mL s, 7]
PON 5 ISy 1240 5 Bl 5 H P = p 3, w00 (a3 g
BTG Z2 5 3 mL, AT I € I R S AR FEHE N
(FaETE 374 336 2 55 mL I}, 2R B2 UK 4> 251
TRBR2% SHON T 2R SRR, P05 16 LT T R o
3 mLFEHUETE] R 2 h B, AT 505 R 234> 59 4,6,
8 hiF, U i I Ak 37 IR RRRR E L 5 AR R
PE R 1 B AR A (oG e e T AR AE P2 B 4,6, 8 h
AP RCPE I 2 b  AHJCEH B 22 5 OO BE R I (] 2 4 b
3.3 HEEM

T 2T AR e RS R R 22 O a3 DR IR A 4
T b T v A A 24 1 ) R LA s RS IR 248K, 248 bR
Jo e 45 1 7 AN ARE S R Y 2K T R
b AL RE S B A A B S 38 3 X 228 AR R ) 43 S
D7 AT 26 00 b sz Wi A% 40 v 245 A BEATLAR B0, T4 & v B2
PRGOS -7 ARBFSE PR GC - MS B 5 T I I T
T rf Y 37 AR R B, IF SR T 5 AR Ak B Y
P 2 A TR T Ry I I T R I S A B e 1Y)
WML
S 3k
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HE 4% S RI17;R927 XEFRERD: A XEHS 1006 — 4931(2024)12 - 0075 - 04
d0i:10.3969 / j.issn.1006 — 4931.2024.12.017

=53

Bl St B A E B AR L EXRBRAESE

HmE',E B8 EH'.eWHR',¥ E,ARE?*

(1. HTAHM T &2 AR FF b, AT M 310022, 2. #T4 A &2 SRR R, T MM 310052)
WE:BH ALY BRI R ST RIER AR ERE TTE AR Daicel IBN -5 4 (250 mm x
4.6 mm,5 um), RIAAA ALK - 0. 1% —»Cﬁ%ﬂk‘?ﬁ?ﬁ‘;?&UOﬁO,V/ V) Y& #4150 bar, 7iig 4 3.0 mL / min, 4] % K 4 243 nm,
B A A C, EHFAS UL ER A B AL TR F RSB AR, Smin AL EE T A AEMETRAYE 2.48~
37.10 pg/ mL JE B W 5% @R&M £ R R4 (r=0.999 9,0 =6) ;4 Ftwa/a 0.012 pg/ mL, Z FFRH A 0.05 pg/ mL; H % B AE
MK B 2 R 69 RSD 3/ F 1. 0% ; &t B M B AT S 3w E 4 5 5 100. 75% Fo 100. 90% , RSD 4 %1 1 1.00% #= 0.72% (n =9)
it AT ARG IR Gk R A R R A AR AT, AR AU T 3134 b B R vELEA A T B xh e T Mk 69 A8
SRR ;3] 34 0 e AN TAR G ik TR o xR A AR &l 2
Determination of Indapamide and Its Enantiomer by Supercritical Fluid Chromatography
LIN Ligin',WANG Xia',YANG Zhi',GAO Ligiong' ,PENG Yan',SHI Yunfeng’
(1. Hangzhou Institute for Food and Drug Control,Hangzhou,Zhejiang ,China 310022; 2. Zhejiang Institute for Food and Drug Control ,Hangzhou,
Zhejiang , China 310052 )
Abstract: Objective To establish a supercritical fluid chromatography (SFC) method for effectively separating the enantiomer of
indapamide and determining its content. Methods The chromatographic column was the Daicel IB N = 5 column (250 mm X 4.6 mm,
5 wm),the mobile phase was carbon dioxide — 0. 1% diethanolamine methanol solution (70:30,V / V) ,the back pressure was 150 bar,
the flow rate was 3.0 mL / min, the detection wavelength was 243 nm, the column temperature was 40 °C, and the injection
volume was 5 pL. Results Indapamide and its enantiomer were separated successfully in 5 min with a good resolution. The linear
ranges of the two components were 2.48 — 37.10 pg / mL (r = 0.999 9,n = 6). The limits of detection for both were 0.012 pg / mL,
and the limits of quantification for both were 0.05 pg / mL. The RSDs of precision and stability tests were lower than 1.0%. The
durability was good. The average recovery rates of indapamide and its enantiomer were 100.75% and 100.90%, with RSDs of
1.00% and 0.72% respectively (n = 9). Conclusion The established SFC method is accurate and durable, which can effectively
determine the contents of indapamide and its enantiomer in Indapamide Tablets.

Key words:indapamide;supercritical fluid chromatography;chiral separation;enantiomer;content determination

W) S5 e (IND ) Ry E R 2 IR 28 / B 24, m k] 2 3T a2 A, 0T ek i e B HL Xof ol S ¥ AR R A 7 47 40, I
TE 3t B /N B B LA B K R FE L 3T s R A B ) IR T
K& LT AR LD S, Btk 1 XHE5IRE
FH S FLE TR BT RO R AR S 2k 1.1 X8
IR 238 i T D A SCRRIRE K BRI 1 245 Agilentn 1260 Infinity I SFC £ 4t (25 [ Agilent 2%
BN B 12 2% S RS BRI R AR A% (SFO) LRI ) ;XS105DU B HL 7 - (B 1 Mettler Toledo 2> ) A%
SR IR S, PIZAR A SR RRE ) LR A 8 0. 01 mg) s KQ600DV Y 7 5k it vk 4 ( B LUy il 7 A%
HIAE T fE ST, TR A S RE I Bk &6 -71.SFC ZRABRAFD) sMilli — Q B4k HL(3E E Millipore 2 7] ) o
AR TSR AR ISR, B AR 1.2 iKE
PR AT B R T 25 o A 25 Y e B i WE1 SR AR - GRS R BE A 2. 5 mg, A £l 3543531
PR -2 HATC A AR A S SR A A BT S 20190802,20190803,20191102; B 4k, #E5 435 A
A5 EL UK A0 B MR A e R e SRR AR 413 - 140 Y Bt E] 20191201, 20190802, 201912065 C 4k, 4it 5 43 51l K
AR ELBTE A TR SFEC X I A MAREHEA T HLE F 1901021, 1903060, 1902021 ) Kz H 4 Ak 5 5] 1k i i it 1R
PEYF 23 1 5 1% i O AR TR R H SFC LSS & D £ 5 24 5 R e B Y B i 45 ol 100257 -

F—1EHE AW, &, ML, 8 T4 AR T @ A GRS &R E4EE, (B-F 124 )linligin@aliyun. com.
CEEEE 6%, B L 8 2R ARG @A G D SIS SR E4H, (8 F15 4 )43544702@qq. com,
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201204, F i 97. 7%) ; — A AbAk Girtit 20 i A& AR TR
o H] L B 99.99%) 5 Ry 3B 4l , — LB R R 3 By
a4l K Ry i

2 HiE5%R

2.1 fit&H

{6, 3% k¥ : Daicel IB N — 54 (250 mm X 4.6 mm,
5 wm) s i shAH : AR - 0. 1% — £ W B i W
(70:30,V/ V) ;35 H : 150 bar; i # : 3. 0 mL / min; £
WK 2243 nm; FEIR .40 C R .S plo
2.2 RikHEE

XoF HE S U < TR S P %o R 50. 64 mg, K %5 FR
FE,E 200 mL 25 S, B R OT AL RS
HIFE .

AT VA U < IBURE 5 20 F, BIRAR , AT A 3 o, R
FRAE , B 100 mLZA T, hinH B o, J S (D3R 250 W
HR 40 kHz, F[A])Ab 3 30 min S35 M , i B2 € 25, 75
A), kRt SRR, B A .

25 B W - #5051 TR A e A Ak 5 e YR A iR,
FRICT Fr B b 9 1 K % PR , & 100 mL 25 s, in
PR sl P AR 3 30 min, ¥ A R S IR 0 B8 L B4
UEI, BRI, RIS
2.3 HiEFER

ARG iE RIS 5% 8 e B 2. 2700 F 3 Fhi
WA TE B, 4% 2. LU (3 SR R A , Tl sk i 5
S5 5L IR e B OO R SR A ) 43 B R 2. 6, FRER Ay
B RAF 5 25 VR R (05 1B v, 76 5 00 RS T VR (i
AHT) R BE B[R] TE TP, SR W& JE Pk R AT T UL 1.

M R L RS B 2. 2 30 IR AR
Tt FH A R B R M o ek BE 43531k 5. 0,10. 0,
15.0,25.0,50.0,75.0 g/ mL i Z 5 % BR 5475 T 4%
HS WL, 322, 130T 5 AR SR AR | 0 SR e R R
DA 35 P R X6 Bl S ) R B V4 2 (X, g / mL) Ay
AR D THI R (Y) R G A BR E AT 1 105, 75 05 3K i e

|
IL
|
|
L
|
|
|
i

e X B S5 R 4R [B1 U5 7 B 4300 R Y, = 4,544 8 X -
0.3919(r=0.9999,n=6).Y,=4.557 6 X, - 0. 675 2
(r=0.9999,n=6) Z55 R, W] 3 Il S JHEXoT B 53 4y
PR R ITE 2. 48 ~ 37. 10 pg / mL Y P -5 U 1T A1
LVER R RIS

DN B 5 2 e PR 45 A 2 B B 2. 2 T30 o) B i
WIE B A5 R B, R4 2. 1300 (i S A BRI 22, LA
{EMEEE(S 7 N)3: 1R 10: 1B PREIN B T i B A3 e
B o B 45 SR M A R YR 0. 012 pg / mL, i
R A 0.05 wg / mL.

R B B 2. 230 X B S A RO e, $0 2. LI
% 25 i SRR R 6 UK, T S 0 T AR 45 SR s | 3k 1y
Jiie B X e S 4 A 0 TG B Y RSD 43 B R 0. 70%
0.41%(n = 6) , KRYULIHE R E R AT

FeE e - 2. 2 T ARt U G S 400 T
FE R E 0,1,2,4,6,8, 12 hist4% 2. 1 W T (035 51
HEREI A , T S5 04 T o 25 SR 0 3 T e o JH X ke S A
W T ALY RSD 43931 4 0. 90% F110. 71% (n = 6) , FE WA fit
AR IR ACE 12 h N IEARTRE .

it FH P25 4% < BURE I o RS PR L #5622 00 R
Bl R SRR, TR 2. 1 TR (053% 451400 B MeAE
H(+0.2mL/ min) HHE(+5°C) FHE(+5bar) i
BIAHELBI( + 5% ) 5 SEREINE 0 S0t AL, I 154 b
T AR A SR R A — R AR, AT VA g
T I K i P R4

] St 56 4 i) R R0 5 i A R R U 8, 10,
12 mL, 45 340, ILAKL I 2 19 25 FLRTRHA T, i g
VAT o FE 2. 1IN A S R o, T SR TR, I
A ECR 25 R E 1,

2.4 HmEENE

I3 Al B B i 4535 i, 40 il 2. 2 300 kol
F R SRV, B 2. 1300 {655 S ERE I 2 , ST
W E 3 Y, 10 WAL, Ik i A i 5 R K 2,

A/ mAU

—
—_—
g
v

N No

NOWnNnOoOwnowno
| e

_,
|
|
|
{
1

[
N

A/mAU A/ mAU
i
12.5 12.5
10.0 1 10.0
7.5| 7.5
5.0/ 1, 2 5.0 f
2.51 ‘ N 2.5 |
0 :,.__ — N SRR 5, S i e S 0 .I'*
-2.51 -2.5 |
-5.01 'r -5.0 |
-7.54 t/min —7.5%
0 1 2 3 4 0 1 2
A

¢/ min e ——— ¢ [ min

4

o
—_
()
w
IS

1. vk b e 2. 3|34 bh B 3t a5 M AR

AL XIS IE R

B. Xk C. =asibiak

E1 BlafRkaikE

1. Indapamide 2. Enantiomer of indapamide

A. Reference solution B. Test solution C. Blank excipient solution

Fig.1 SFC chromatograms
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F1 EYHRELER (n=9)

Tab.1 Results of the recovery test (n = 9)

s v@lfﬂé#}@i v%wm};mk%jw

() WEE etk X RSD WRE =ik X RSD
(mg) (%) (%) (%) (mg) (%) (%) (%)

8 1015 102.58 1,005 100.57

8 1.002 101,26 1,003 101.36

8 0.98  99.85 1.005 101,57

10 1,255 101.46 1,252 101.22

10 1,252 10L.22  100.75 100 1.235  99.85  100.90  0.72

10 1,246 100.74 1235 99.85

12 1473 9.4 1501 10113

12 1,487 100.18 1.505 101,40

12 1487 100.18 1,487 100.18

x2 HBEBENEER(%,n=3)
Tab.2 Results of content determination of indapamide and its

enantiomer in samples (%,n = 3)

| % bl
B AkEE B Wb 13
! wwpbk| T wwphk

R
S stk

20190802 5155 SL36 | 20191200 49.38 50.07
20190803 50.77 5.2 20090802 50.51 50.37
0091102 5184 SLe§ | 20191206 4973 49.67

1901021 47.28  47.03
1903060 47.50  41.72
1902021 47.33  46.54

3 itig
3.1 BifHEE

P p P T4 @35 AE Chiral - VAE(100 mm x
4.6 mm,2.7 wm) , Daicel AGP ¥ (150 mm X 4.0 mm,
5 wm) , Daicel IB N — 54§ (250 mm X 4. 6 mm, 5 wm) #f
11758 45 BN , 1E Chiral — VA F1 Daicel AGPA: - H
PRPIBTAE 5 min P H 06, (E U)K I g Xof B S g AR TS 2
UM kUl 58 2 H &, Joik A %51 25, 7E Daicel IBN - 5
FE b B AR 0Tt e A [R] AJid EL0g|K  frle ko ke S ) 7 i)
RETE 0B MG AR, Chiral — V ARS8 5 KR
Pk ZRBRIE LG , Daicel AGP FE A4 5 A7 2 11 1)
SROE A S, AR A0 G T 5 AR R 28 R0 [ A T 73| S 1) ST A
VPR, SR A AL B W Y X W SRR AR 73 25 . Dai-
cel IBN - SHRIMEEG T 4R - =(3,5 - I
RIS RTR ) 0 BKE Ak e, 4% J 2 5k FP R T ik 141 B
WEHIEI T2 T2 A mA 45t rh ik
[P 5 A 22 25 PP R T A i I oo 6 A VAR T, R0
5 EE A m - w AR AR 8 A R 22 =
2, BB b oy B SR A X e S AR 4
3.2 mEEMRNK

CO, Il FH S 31 °CL Ml S 7 7. 29 mPa, R i JE
T A7 85 B8 A0 SR 9 L = 8 B A4S 1 i AR 2
—, HX % A WL W i PR 7R CO, s ek
PEFR AT 03 o3 B B e, T e T ek v R

J& 1 2020 4F Ji € r [ 24 8L () YIS rR g S w5 A
A DL GBS A oA b 225K 4 5 D 30%
TSI I Ay AP ) o P A e i A5 R AR R A I 0 T
DL 2 kg e e SR s, T RS B i ) 0 5 R AR B 2 ) 3B
s T, e 428 HH kg e 00 i — 25 A Ak B ) 5 8 ) o 22
TRTE SO R i ARG AN N0 — B , T FE AN
MR AT T 4 AR B I TR] 588 T 20%, 30%, 40%
FHE , 25 5L 20% HP B IR (B 10 min 2247, IR A
30% FP s H UG B[] 76 4 min 2645, 0 55 FNGHE AR AE
40% FP I AT E 2 min 224, R 78 (B4 B BE AT
Fr ik o255 % FE LR R I IR) 0 i B, BE R — A ALk -
0. 1% — LEREHF EEE (70230, V / VVE AR B
3.3 HBEMEEXER

TG o 2 8 T A R ARG 20 B RO I 2 (30,
40,50 °C) , 25 F 3 B, A Il vy o 0 b bR ) e 0 B A
7 A% AT e A R S 0 ~ 40 °CL e 40 °C
Y AR B8 R o [R5 %8 T 75 (120, 150, 180 bar) X
- E YO ATIESE SR A IO R L FE el
FE , 3t i AR B B ) S5 2814 150 bar 19 1R 3 4/E
FITRSE
3.4 HABIRERERL

eI A 1 i [R] st P 9% L T RN R 2, 2020 45 it P
2L (35 ) YIS THR L 20T SR s Tk A R R e E R A
BRI, 25 RS2 38 sh A P BT et R 30% F R, A
R FVRN R FH B AR S B E M SR IO ), 45 S
U A 2 L [R5 88 TR i Y O 7 AN TR R[]
(15,30,60 min) SHREBGICRIAFZN , 455 L0 5 15 min
I 3 BRI , 30 min 160 min 2 BUSCRAR Y |, i
T SR P B3 30 min SRR SRR T =
3.5 FHEFEM

A FE R ] SFC 3 X6 R[] Al 119 3 ms | 3 g iz
FEAT S E S, S5 S B Wk R e i v R i ik
ML 357 R I TR A, 2 A% e S A AR 5 A 38 R 121, He
(R R S FE ST B 7 VE AT S min PN 58 05|35 M e Xof i St
FA R T] ) 58 295435 00 22, AR v sS30ORH (6335 3%, ey
P BT B AOCR R A B, A HLR ) D R
i B ) 5 R R A0 5, SEER T SFC 7R 43 M 4 AR 43k
Hp G PR PR T B AT A Sk e O e A ) ATRIE 9
P PR T A K B (E i T B RTs] ki e A BE SR 1
ST T A B XoF R, SR 5 v K Rt e 2 4 X B S
FRI S H R 1P &, R — 253 24 SR iRk
TPy B il , I 0k L 2 B4 18 PR VEA T RGN, SR AR
12 i AP S A B =4
(11 % B, emE,FZ0A, 5. LHhEHdERs LA KA

RRFHHELT]. P EL,2021,30(19):1 - 4.
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Uk BERBE AL 4 S R 10 FIBIRALS & B

B Tk T.B BEAE6EE

(PEARBHEFEFFERFE-MEEK, L 200438)
RE:BH SR RICEGCFE RS, B H A & 10 ARS8 .F%E & TCMSP, ChemSpider, ¥ B 42 [ |
PubMed 25 3% 35 B P 64 48 36 Uk, ISR ) F 69 B0 S AL F o 181 A, R A Agilent “formula — database generator”i}‘(’f*}ii/ft'535)5&‘57\%}"5(%%
B, KRR @ 2R 7% — T AT B ) BRI R A ) R 94 R s R R AR B AR &3 B BRI R T B AP 10 AR AR R 408 R
Z£R O ALRFHASHFRS ERFLE1~50ng/ mL, KFBH KFE .S LEA, Bk TEY L%RTFEE200~10000 ng/ mL, k&
F HEH ALLIF Rg =X 23 R, £ 1000~50000ng / mL &2 R ETEE NS FR o Ffe AARE T RICEEREX R RIFGH
X F0.9990), % F R4 H 4 0.05,10,0.5,10,0. 05,0. 05,0. 05,0. 5,0. 5,10 ng/ mL, ¥ @I FE 5% 4 0. 01,1,0.25,1,0. 01,0.01,0. 01,
0.1,0. 1,1 ng/ mL; ¥ 5 B AR T LRI LR RSD 30T 5.0%; T34 mAf el & 4 98. 13% ~ 102. 64%, RSD #1 0. 54% ~
4.10%(n=6) L5 %7 ek WAZ, T A F Ik R E AL 5 0 B T A IR AT R B2 M 2
KR : AT R o B MR R F ) ; B BORAR &3 — /AT Y ) R RN ok A B A0 3 B RNk
Chemical Component Identification in Jiuwei Gantai Capsules and Content Determination of

XEHS 1006 — 4931(2024)12 - 0078 — 07

10 Indicator Components
XIE Xue,ZHU Ping,LYU Lei,LING Shuihua,BAO Leilei
(The Third Affiliated Hospital of Naval Medical University .Shanghai,China 200438)
Abstract: Objective To identify the chemical components of Jiuwei Gantai Capsules and determine the contents of 10 indicator
Based on the TCMSP, ChemSpider, CNKI and PubMed databases, 181 core chemical

components of the preparation were collected,and a chemical component database was established by the Agilent "formula — database

components in the preparation. Methods

generator” software. The chemical components of the preparation were identified by the high - performance liquid chromatography
time — of — flight tandem mass spectrometry (HPLC - TOF / MS) method, the contents of 10 indicator components in the
preparation were determined by the ultra — high — performance liquid chromatography — tandem mass spectrometry (UPLC — MS /

F—1EHE T, Lk, KFEAM, PAHIF R T AL FERE P HmrLE, (T4 )xx_1374@163. com,
MBIEEE 0 F Ko, W, 8 AR, BT T ) A ARAL L 2 BT G e SR AT 25 BF &, (B F 45 45 ) annabao212@126. com .
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[2] % W% F,ZA%E.F . BlEMEAGLGHTLEY
FaAL)]. P EIGKE %7 F,2019,24(9)
1009 - 1014.

(3] RBCE, LAtk %, %  HPLC i F 2 3| 4 #a B o
11 A A A ey &[], vora2h Ak 2 $31,2022,39(4) :
380 - 386.

(4] A 3 A5, E 3k, 5. HFELTESTFEEF S A
PR RTBAR )] R K IR (ZFR),2013,45(2):95 - 97.

[5] DU B, PANG L, LI HY, et al. Chiral liquid chromatography
resolution and stereoselective pharmacokinetic study of
indapamide enantiomers inrats[J]. Journal of Chromatography B,
2013,932:88 - 91.

[6] 5k V#k, & B, RER,F . RESAKER XN ITIAAM
TR AT ST AR A R[] P E 25 ¥ & & ,2018,53(21):
1856 — 1860.

(7] R, & B RVHLF . RIBRA S E SRR T
w9 A KAL) E %S4 &,2018,53(18):1603 - 1607.

(8] EAE LisH, 2 #,% . CO, 6 Fimmk &gk Rz
FEAG P IMEFREER>GEE]. FPEARAREZALE,
2019,36(20):2539 - 2542.
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MS) method. Results
of chrysophanol, emodin, germacrone, schisandrin and deoxyschizandrin was 200 - 10 000 ng / mL, that of allantoin, baicalin,
ginsenoside Rg, and notoginsenoside R, was 1 000 — 50 000 ng / mL (r > 0.999 0). The limits of quantification of the above 10
components were 0.05,10,0.5,10,0.05,0.05,0.05,0.5,0.5,10 ng / mL respectively,and their limits of detection were 0.01,1,
0.25,1,0.01,0.01,0.01,0.1,0.1,1 ng / mL respectively. The RSDs of precision, stability and repeatability tests were all lower

A total of 45 chemical components were identified. The linear range of curcumin was 1 — 50 ng / mL, that

than 5. 0%. The recovery rates of the above 10 components were in the range of 98.13% to 102. 64%,with the RSDs in the range

of 0.54% to 4.10% (n = 6). Conclusion This method is fast and simple,which can be used for the identification of chemical

components and content determination of indicator components in Jiuwei Gantai Capsules.

Key words:Jiuwei Gantai Capsules;component identification;content determination;quality control;HPLC - TOF / MS;UPLC - MS / MS

JURIFZR IR =& R4 PERE Z20 KB A
B 12y R 9 BR R 25 4] Y iR T 2020 4 i
(o [ 25 i (—30) ), A AR 38 45 L g a9 Th i, T
TG S I S A R R T E0OW B e SR L BT
W] EROANR B R MK S AR S e B
SEUE X2 A G IR IHRTG YT 259, 5 AT el I 1)
fiE , AEH I M ACE 18 Pk U R 51 B9 2 B I R 9 75
(HBV) i 7K~ it 5 At 25 6 FH B, 7T A1
HBV DNA & 57K, DT85 18 1 £ B 98 ) B 21 4
AR AL %k, HL22 4k B2 40 il 550 B s vfe
AFERIER KB R T B 0% v SR (0
S A T AR R 25 FR AR s R
B — RATHE] FTREEE FH (HPLC — TOF / MS) ¥EAE rh 257
58 UK ELA Ay AT IS R L JE R R U B
R, A I HaE AR R S ) S LR 2 i
45 Bk 2= B oy, I B R RO AR €8 AR R T 3
(UPLC — MS/ MS)3EM 2 T Horp 10 R hr b il o314 7
O MIRIE T
1 UE5KHE
1.1 {Y=5

Agilent 1100 B 25 RO AR 35 . Agilent 1290 £
OB B 1A Agilent 6220 1 {5 43 AT A] T3
1. Agilent 6470 ) = T PUME AT 57 3% A ( 3& [ Agilent 23
F) ) ;125D — 1CN B K ({8 [ Sartorius 23 7 , A &
A0. 1 mg) ;ST — 40R BUEIE 2.0 AL (3£ [E Thermo Fisher
Scientific 7Y 5] ) ; Vortex — 5 B3R A (] AR D 24X
P A R E ) s PW - UV / VE BLB 4k 248 (15
TP R A BR A R s SB3200 — T AU 75 L ()
REfEMES LIEARRAFD .
1.2 i&X%4

JUBR I 28 152 24 QI R 9 T ) 25 Be A A RS /L 5
43514 211207112,221002000,221103033) 3 % B fif il 4
RUEFHS10A6G1) . = LB R,HEZAM29GB150096) |
ANZ AT Rg, (45 J C27TN11Q132589) i & 4 (#t =
A N15GB167969) \ FbkFEEH (416528 J10GB151241) |
F W R (L5 MI3GB148382) . K# = (It 5 K
T17011F127680) . K& (L5 A TI2N11F130577) 3%

LR (415 25 D02D11S132892) . bk ¥ W % (5 N
JI0GB151096) , ¥ {5 A= Wy Rk B A7 FR S 7] &
IR T 98. 0% ; %F B FH RS TR (IS, B BT 4 T 4k
Bl 5 B0 A FR A &), 4L 5 o 11820190, & = K F
99% ) ; LG TR A ST 4l F R (g 4l K RS2 %
H Hil R4tk .

2 HEEER

2.1 RIEEHE

0 3% Z5 4 - (4 4i% #E 4 Agilent InfinityLab Poroshell

120 EC - Cg#E (50 mm X 2. 1 mm, 1. 9 pm) ; FishA 2

5 (A) = 0. 1% W R KWL (B) | B BE VR B (Hie o0 %5

0~5 min B} 5%A — 15%A, 5~ 15 min B} 15%A —
35%A, 15~30 min I 35%A — 70%A, 30 ~40 min [}
70%A ; & B 5E , 0 ~ 3. 5 min 5 10%A — 90%A, 3.5 ~
5 minff 90%A) ; JH M 0. 4 mL / min; B R 25 °CiFkE R
H2 L.

S S 1) B 20 R H 25 58 1R (ESDD
IEfE TR, B 4000 VO +) /3500 V(- ),
TR R 350 °C, TS E R 10 L/ min, 254645
JE 7124 40 psi, #7180 V, FH AL A m / 2
100 ~ 1 100,2) & F I 5E o 2R HIAF AT e S48 mE S it 4 R
1) FEL % 55 B YR (AJS — ESI) , IE B P, B i
JE 4000 V(+)/3500V(-),FHESIEEN350 C,
TSN 10 L/ min, ZAL88E F1 0 40 psi, $5 0
R 350 °C, B N 11 L/ mino 22 520 Wi (MRM)
L SR 1,

2.2 BEHE

X} IR SR BURBE R = LR R OAS B Ry,
WS R FREH R R KE R KR S
FURF 2T R4 2. 0 mg WG EFRAE , 709 2 mL 25
S n R RS A IR BETR A, BB R BN 1. 0 mg / mL
P B — 3 B I B R A UGS B IR A PR RE R 1, 2.5,
5,10,25,50 1%, B4 22 8 & it Wk 0 50,20, 10,5, 2,
1 ng/ mL, KEE KHEER D AORFBEH  Ak+H
KT AT 4 10 000,4 000,2 000, 1 000,400,200 ng / mL,
JREER EAT = LRHFR, ASEH Ry, FiREIKE N
50,20,10,5,2,1 pg/ mL A R FR A X BB A 0 B
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*1 RiEsREENSH
Tab.1 Parameters of mass spectrometry with multiple reaction

monitoring mode

ERD Rinl) BREEN) B84V REAS  AEk(n/:) ARGE(V) BEH()

REEO19.0-19.0 6 9 S(E) 2L0-9L0 % ki
FRE W0~ IR M |ZREFR, BLI-6GLS 195 4l
ARFET $530-450 R 9 |ARLHRg 54795 20 %
(F 00210 10 5 KEE O 29.0-050 1S )
E0H 1001 W 65 [kER 200250 18 3

BRTRE 47223160 136 ARG 29.0-169.9 108 17

R TR B O R A AR AE i R R R B
R 1 g / mL I ISTRT

AT R - IRURE S A 1 g (G 40 H ) S 5
PRAE , # 100 mLBEIH T, I 509% HEE 50 mL, #% (T) 5
2.0 kW % 50 kHz) b 3# 30 min, ¥ H) £ %0, I 50%
F RS F D8R (9 BTt , 3650, 22 0. 22 om GAL IR BB L,
SRR, I 509% st B 22 10 %, RIS Al iAW
2.3 MSHEE

P27 10 s PR ST« A5 ) TCMSP 4088 % (htps - //
old. temsp — e. com / temsp. php) . ChemSpider % 45 J&
(http: // www. chemspider. com / ), I 45 & v M |
PubMed S5 5048 R AH JCSCHR , W B TUMR ITF 28 IR 4 % 0o fk
27 43 4L 181 > o 2R Agilent “formula — database gen-
erator” A, ST T ALAE AL A LA 24 R 512X AR O3
Fit EST S IR R o AR

JUBR 28 e 3 S 2 7t T < R 2. 2 300 1 Bt i
A2 1 IR IS SR SRR I | 5 RS R TR
B TELIE 1,

P2 W3 2 5 - DA 14 SIS A i oA ] L (R B
(TR 14. 5 min (19 €35 (&, TE 6008 AR T 1 1
BSF43 5 h 1049, 552 7,1 047. 538 1, 76 2 Bl = R 43
BN [M + H]* M - H]~ . Fl H Qualiative Analysis
BRI B 3 A 1 T EL (caleulator) 71 550RS B 5T 5 4K
FIPTRE T R AL (R 22 <5 x 1079, R+ h
CsyHgy Oy, 5 504 2 v 2 A 27 000 LE , R S Mg 0
NIRRT TRILAE 2,

b2 B BIE : DL 144506 2 35 s S il B L
T P v BE S E) A 14,5 min B {03504, RO R 4
B CsiHgy O,y , THAHIE 171 2 BT By [R5 22 4041 1%
B0, 5 BRE SLEEAT HeXS (DLIEL 3) , A 2R 43 A Y BRE
H T HERT R ) 5L BRE OF HE NI BT R ) W& R 47,
B 5 L SR e Y

YT S5 L AR DA PO RE B 43 o, Lo T A
JE , % FH Qualiative Analysis 53553 B 54115353 F 41k
L RIBLZR 3 A, # BB SE B AT LU X, 455 Bk
[7] 73 S A R S 58 5 2R, Xk U T 48 Ji 48 7 A 2 1 MR
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: L N
0.1 Al | - T )
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A EBTHEX B A HTFHEX
1 2BFRE
A. Positive ion mode B. Negative ion mode
Fig.1 Total ion chromatograms
BTHRE /% 10
2.3
2.1
Lo 1049.5524
1.7
1.5
1.3
1.1
0.9
0.7
0.5
Lo L L]
0.11, Lk Ml el L LIJL"J[ P P IS D l| Labbaiy Lis, | lieid 4 / min
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A
BT SRIE /% 10
7
1047.539 4
6 9
5
4
3
2
1
0 PEI 1 S IS s - S . R i - vt/ min
1046 1047 1048 1049
B

AL EBTHX B fi BT
B2 4SENEHRENER

A. Positive ion mode B. Negative ion mode

Fig.2 Bar graph of peak 14 based on accurate mass

B BT AR 5 ] kW A T o AT, WA M
a5 A fbeE Ly SRR 2,
2.4 BEENE
2.4.1 FHE¥HEHE

LRt % S R0l AR B2, 230 N RINRA
XoF HE St VR (5 I e I o e TR 82 ) R bkt T TR A% 1
a2, 1 RIS SRR E | 10 S i (8] 4 H NI
¥, JURIFZE e 10 R bRl R BER =L 21T R,
NS BAT R, A HIR B ZWE KR KK
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1.7

1.5
1.3 1050. 555 0
([e5184 -022]+H)+

1049. 5524
([e51 H84 022]+H)+

1.1
0.9
0.7 1051.5553

0.5 ([e51 H84 022]+H)+
0.3 |

ol | - |
0 i il 1 1 T paal 1o i | 1|
1048 1049 1050 1051 1052 1053

A

t/ min

B /% 107
1.7
1047.5394

1.5 ([e51 H84 022]-H)-
s i

1.1
0.9

0.7 1048.538 6
0.5 ([es1 184 022]-H)-
1049. 536 6

0-3 ([C51 H84022]-H) -

0.1 | - L ]

i\
1046 1047 1048 1049 1050 1051
B

A EBFHEX B ABTHEX
B3 U4SIEMBMNESHRE

A. Positive ion mode B. Negative ion mode

+/ min

Fig. 3 Distribution of isotopes of peak 14

Wy 5 THER | FLR T R A IS (B i) ISQIE S TR
=) A5 B IR 20908 0. 5,1.5,1.6,1.7,2. 6,2.7,3. 0,
3.4,3.6,3.7,2.4,2. 4 min, BN B IR0, L @b
RAF AR RS R P 104G FDCS B T0 72 g1 I,
HIEHEI KT 8 000, FHARIEEAY /3 B EE KT 1. 5,46
RHFTE0. 95 ~ 1. 05 LI FELIE 4.

LM R L 2. 250 R BN IR A% RS A S
2. 1IN RIS AR R |, 1 SR UG T A DA
B3 B R (X, ng / mL) AR AR bR 77 0 A 3 06 1 AR
5 AR 0T R LU AR (Y) R DN A b5 3R 47 2 1ml 15 . 45
W23,

T R ARG I FR 5% 2 2. 2 301 F B — % B P4
TOE BB, 45 2. 1T R 6 S HEREI 2 , LA
M LA 10013+ 1 B A9 o 6 TR B 43 ol e A e B PR Az
FR 25 SR L 3,

R 2 FER G B 2. 2 10 FR AR A T R S ¥ T A
B A EAE R B L 2. 1 TR IR S 1 AN
SEPERE 6 YK, LA B2k 3 d 43l i RE 0 sk 0 T AL &5 AR
10 A FR L2006 T8 AR % RSD /T 5. 0% , 6 W H 8] 1
H PRG 2 BE R AT

R P O S A TR (L5 211207112) 38
B, T ER T E0,2,4,8,12,24 hit#% 2. 1T F
R SRR 2, e S T A A5 R R R L
TR CAS BT Re, HETT AR FRERH Z8E R
R ORE W 75 DB T 06 1 AL RSD 43 3]

3. 80%,2. 12%,1. 13%,0. 53%,1. 77%,3. 13%,3. 04%,
3.24%,2.07%,2. 85%(n = 6) , F WAL 5 1A T 7E %5 T
JiUE 24 h NEEARTRE

PR IR AR (5 211207112)1 ¢,
K FRE , 26 07, 44 2. 2500 N J7 vk 43 5 il 25 3k i i
W, FA% 2. 1 30T R S A I A, i s T AR, I3t
B ARIRER LR R OAS BT R, A
AR R R KBRS %
THEN &R N 4. 31 mg/ g(RSD = 3. 80%) ,
4.25 mg/ g (RSD = 1.67%) , 15.30 mg/ g (RSD =
1.91%) , 14.65 mg/ g (RSD = 0.93%) , 2.26 mg/ g
(RSD =1.24%) ,0. 54 mg/ ¢(RSD = 3.63%) ,0.37 mg/ g
(RSD =3.04%),0.37 mg/ g(RSD =3.21%) ,0. 72 mg/ g
(RSD =2.36%) ,0.83 mg/ g(RSD = 1.54%) , 3¢ W J7 %
FEMRIF(n=6),

T el S « B 2 5 B 1 ] — it LR I 28 I
WRESL (HES 4 211207112) 1E & K %o, 36 i,
A3 A — 2 £ %) BE b (R R i 2 2. 2 30 7 ol 4
HE A VW, e 2. 1 TR 00 A% 1 AR I . 4
W3,

it PR « %8354 (0. 29,0. 30,0. 31 mL / min),
WA ZBE R IR e (9%, 10%, 11%) , FE T (24,25,
26 °C) T/ IR AR X e 4 SR A 5 ) 45 2R L 10 A AR
43 B W T B R A B I5F ] B4 RSD Y5 /8T 10% , 43 5 B F
i 8 4 R G0 IE S BOORF 6 O k220K Uk
Ty i P R4
2,42 BHEEENE

B3 HIERE 453 B, F0 2. 2 30 F 7 i A s S A
W, e 2. 130T S R R |, TR A 10 FP ik
2EINAT I AR L 4,

3 itig
3.1 iStRMER IR

oY TS PN N & 3 g N e
25 T 25 5 SCHR 10 R 10 PP A2 B0 AF R HFE Ak
gy N2 TR R R RRIE & L e 20 AR i B Bk 1597
it s, BAEANERD, = £ =-ERE R, AA
Z: AT Ry HAT BTG Ol 145 2R Ge B (Bo s oy
B BRACEAAE BT R BT B AR P LA T A T
Ael7), S R I RS AU PR R IR 2R R
PRIFEEAE RS, R 8 R 1B RE AR ph 22 T
P, Tk T H ZBAPREAN A S 528 P H
- R T A0 2 L 3 S A T R
Ry e SR Kb Ry K By BA B
s DR AP R 2 el 2E ST VR D BE R A AR AP0 LA
ZR AT E A R R AU R H R
i 2 HAYE
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Tab.2 Results of chemical component identification of Jiuwei Gantai Capsules

Lo ERS 7= VER Lo L&A CERT 21E
B o A ; . L : - p—
(min) Ak Bk B4 Bwli(n/:) $WMAmlz) BE(x107) (min) A% B g mbfi(nl:) FAmlz) BE(x10)

I 107 AR g CHNO, M+Na 198,025 138,021 -314 | 4 1655 ARLHRL, = CHO, MaNa  645.4337 6454354 3,66
M-H 114,056 1 M-H QL&Y QLB -1%

L0 ZRREEE 5 CHO, N4H 329.1020 51660 xFB Bxt CHO, M+H 255.0652
N-H 07.0874 3270879 3.%9 M+COOH 299.0561  299.0568  -2.34

3oLl EE 2% CHO, MNH, 3861598 3861589 -233 | 26 1663 #4F 5 M0, MeH 7710601 2710609 3.9
M-H 3671187 M-H o 269.0455

4L RiE b CHNO, M+H 19.0500  159.0500  -2.51 |27 17.08 x&E¥E  EkE CM0 M+H 2850157 285.0764 2.9
M-H 157.0400 M-H 2830612

50350 B-HAE A G, MeNao 0ATI0 W11 -489 | 28 17.06 MRS FEOCH0, MeH 4611078 4611091 258
M-H 203, 1805 M-H 49,0933

6 1L86 MREAZE hH CHO, M+H 10315421 M9 119 ki R OCH0, MeH 2550652 2550641 <363
M+C00H 10755331 1075.5296  -1.56 M-H 2530506

TOIL91 Zk&%R, 2k CHO, M+Na 9555237 9555233 -0 | 30 1187 B e G0 MeH 200073 2191751 3,65
M+C00H 975827 975024 -0.31 N-H 71598

§ 1225 FgE BEL CH0, M+H 869. 4893 31804 AREHERy 2L G0, MeNa  823.4814 8234814 0.19
M+C00H 0134802 9134764 -4.17 M-H 8454904 845.4907 0.35

9 1240 ARZHRe 2 G0, M#Na o TI0LSSI6 1105805 -0.43 | 32 20.08 x%# BXE GO, M+H 285.0394
M+CO0H 11235906 1123579  -2.8 M-H o 083048 283.064 474

01272 %25 75 (H0, M+H 463.0871  463.0869 047 | % 0.5 HEE FL (M0, M+H 3310812 3310815 1.70
M-H 461.0125 M-H 39,0667

I 13.00 A28 E%F (N0, M+H 4651008 465.1038 408 | 3 M2 ERFET  E%F GHO0, MeNH, 4502486 4502497 -8
M-H 463.0882 M-H L2075

0 1388 &BFB  EkE CH0, M+H 8632029 35 M4 FBERD A% MO0, M+H 350074 3750075 0.75
N-H 8611884 8611870 -3.22 M-H 373.0929

13 1430 ARZERD & CH0, MeNa  LI3LS922 TI3LSOIS  -0.35 | 36 25.37 %&FD IRt CH0, M+NH, 48240 482480 -0.29
M-H 1107557 11075048 -0.7 W+C00H 5752134 555027 -1

4 1448 REALE  ER CHO0, M+H 10495527 10495561 33| 3T 26,00 kE] %t (M0, M+H 389.1959 389195 1.4
M-H 14581 104581 -0.51 N-H 3871813

15 1474 HER o CHNO, MeNH, 13501028 1350124 <365 | 38 2617 EkFEL  EkF M0 MeNH, 442073 4342183 0.45
M-H 116.0717 M-H 4151762

16 1480 #aFfss &2 (L0, M+H 885.4842 ¥ M7 ERFLE E%F GH0, M+H O 4011959 4011967 1.89
M-H 8834697 8834663 -3.47 M-H 3991813

17 1518 ARg¥Rg 2k G0, N+H 55046 T8S034 -13T | 40 2095 HEEXAFH A%F G0, MeNa o 532302 53318 1.87
M+l 819.4667  819.4666 - 1.65 M-H 499.2337

18 15.41 £5% 5 GHO, MiH 47,0920 47,0924 0.4 | 4 2941 %RFC BRF O OCH0, MeH OS2 512115 <007
M-H 45,0776 M-H 5351974

19 1549 #4% R CH0 M+l L0601 2710608 246 | 4 3006 AAFEL  E%F G0, MaNH o SR .08 -03
N-H 269.0455 M-H 5132130

01588 AREHRe X CHO, MeNao 9695393 9695396 0.0 | 43 30.07 ZkFE BRF O OCHO0, MeH 432115 403,212 0.98
M+l 9815195 9815200 0.08 M-H 4011970

016,00 BEEAEN %5 CHO, M+H MLOT61  3.0M5 45 | 4 B.96 EkFPE A%F U0, M+H 1011 4009 L7l
M-H 345,061 6 M-H 4150126

N O1631 ZEAFRE  ER (M0, M+H 91078 4491076 -0.41 || 45 391 AFAE E%F CH0, MaNa o 4071465 407.1480 112
M+l 43,0700 483.0701 0.20 N-H 3831500

BOo163 HikE e CHL0, M+l M7 M3 -0
M-H 2710685
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F:%’Ti?il}{ /%10 4 BT /% 10 2
1 A N |
0 . ¢/ min 0 t / min
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%7‘1’*—“& %102 ) BETHRIE /% 10° s
] A N A
0 ¢/ min 0 ™ v " ¢/ min
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= 0 2 .
,z.lﬁ‘;ﬂ{&; /%10 N BIFORIE /% 107 i
l A "1
0 t / min 0 A .
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KIERE 2107 s HTIRIE /% 10° s
! I 1 A
i |
0 T o T 20 1 3o a5 1o o t/mn 0 . #/min
“ : R : : : ) : . ) ) 0.5 1.0 1.5 2.0 25 3.0 3.5 40 4.5
o
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X o) i o I 12 .
%{Tyx O A BTHRIE /% 107 7
1
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BFHRE /X 10 .
"H’_fﬂg : BT /X 102 ,
] -'III : ‘ AL fl
0 ¢/ min Wow | X
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2 LRE /% 10? .
%’fgﬁf . BT /% 107 ¥
ﬂ 1
: i l NI
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o .
| f 10 TR/ 10° "
1
0 t/ min ]
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0.5 1.0 1.5 2.0 25 3.0 3.5 40 4.5 t / min
BITORIE /% 107 S(E) .
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f | )
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*ﬁ'—la]r; Ix10° st AT 10 S0
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0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 45 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
A B
A RAIMRSBER B KSR
1. kg 2. =L 2HR, 3. ARRIFRy 4 BEF 5 EZ%RFET 6 £4%%F 7. k%% 8 X&® 9 T4
-
10. ZvkTF & IS, FARART Ik
4 BEMEHEEIEBBRRLEE
A. Mixed reference solution B. Test solution
1. Allantoin 2. Notoginsenoside R, 3. Ginsenoside Rg, 4. Baicalin 5. Schisandrin 6. Curcumin 7. Emodin 8. Chrysophanol 9. Germacrone

10. Deoxyschizandrin  IS. Tolbutamide
Fig.4 UPLC - MS / MS spectrum

3.2 HMETEEEMRNK

ORI TP e 58 T K BRI AR R ), e
BEFE 50% AR Ry $E B FA B BORE it v 25 Ab 22 1 o )
TS FURB BT (B] | P2 O 5, W6 h 48 1 38 I
T BEET 1 g 256 A 40,50, 60 mL %5, $2H 15,
30,45 min, FEBORECH 1,2, 3 0, &6 T 50% Wi
50 mL, #A HEH 30 min, $2H 1R IR s
3.3 REEGRK

T o 2 o 2 4%, H R Y 8 T AN A X

8y, B 2N Moy AT AR 2 dE bR i Y
ME U T TE W] — S A R AT A R0 B AR g
i 1 SR I E R U S AR H B - KR 2 - kAR
FLOKAMBMARRR MR CMEF 45RO -
0. 1% YRR 7K TS WA T sl A B 4 8 280 SR B -, 43 S 2
W N PR M B RE Ik 25K, HL H e I 7] 3 v o AR fF
G E PR Agilent Poroshell 120 EC — C o # , iZ (15 4
AR RS FIDRAR /IS, A 0. 4 mL / min B AT FAH X
BARH M B R Ao
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®3 KUXFZRRMEEUHRELER

Tab.3 Results of the linear relation test and the recovery test

RAT RS )37 r ZMWEE(ng/mL) EEMR(ng/mL) AMR(ng/mL) F¥Hek&(%) RSD(%)
VS & Y,=6.8994 X, +0.0336 0.999 5 1 000 ~ 50 000 0.05 0.01 100. 39 0.54
ZL2HFR, Y,=0.0244 X,+0.007 1 0.999 6 1 000 ~ 50 000 10 1 102. 64 0. 61
AKLHRg  ¥,=0.1023 X, +0.033 5 0.9995 1000~ 50000 0.5 0.1 99. 81 2.38
WA Y,=2.3280X,+0.4417 0.999 6 1 000~ 50 000 0.5 0.1 98.13 1. 10
AoAT BT Y;=6.7745 X;+0.692 5 0.9995 200~ 10 000 0.05 0.01 102. 04 1.97
EX Y,=4.2221X,+3.0236x107* 0.9998 1~50 0.05 0.01 100. 48 4.10
X¥EE Y,=0.5189 X, +0.097 5 0.999 6 200~ 10 000 0.5 0.25 100. 80 2.38
X 3B Y,=0.0285X,+9.1470x10™* 0.9996 200~ 10 000 10 1 101. 67 1.85
L Y,=0.0795 X, +0.003 7 0.999 5 200~ 10 000 10 1 100. 55 1.79
ATV E Y=7.8834 X,,+1.3237 0.999 8 200~ 10 000 0.05 0.01 100. 69 1.63

x4 BHRPIOMIERESSENELER(X£s,mg/g,n=3)
Tab.4 Results of content determination of 10 indicator compo-

nents in samples (X * s,mg / g,n = 3)

FBAFR A 211207112 221002000 221103033

VS &y 4.29+0.007 4.32+0.011 4.33+0.012
Z X2 ¥R, 4.21+0.012 4.26+0.007 4.29+0.008
ABKZHFRg, 15.19+0.036 15.41+0.028 15.31 +0.033

I 14.62+0.041 14.69 +0.043 14.67 +0.040
Aok FEET 2.24+0.034 2.26+0.036 2.29+0.028
EN S 0.52+0.034 0.55+0.018 0.56=0.023
& 0.36+0.026 0.36+0.035 0.37+0.034
X 3 By 0.37+0.027 0.38+0.018 0.38=0.030
+ 5 0.68+0.014 0.71+0.011 0.73+0.012
AkF R E 0.82+0.035 0.83+0.042 0.84=+0.046

3.4 K¥EE5ERENEERST
AT P B HY Y 45 Bk 2 i o v LA 2SN B

Koy T R E A ) TOF — MS %2, A 9 Fhfk2f sy

MPARIE S 20, R R WS H O AS B H Re, .

“LREHER KER JRER AZSEH R, LK I

R W 2T E A G Ak 5 o0 B B U -

— L WIH T BRI )R S D D7 T AN RS

00 T 8% a3 B A 25 R, AR I R AE 1 2

527 BT 42 BRI XA RO A3 B R R

3.5 AEEM
Z7 R TR, AT T UM 28 e 5 9 1k 2

53 M E AT bR U B E

e
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LRSS = B XNANE T #1112 2 BIHE K lIm R 22
K, A, RIT

(ZBAREHTEFEARER, €% R 236300)

WE AR TR AT AR TINS5 15 2 B4 s (T2DM) 69 06 R 77 20 J53% IRER 2021 9 A £ 2022 % 7 AMs
#9409 T2DM Bk 110 4, 338 57 7 £ 69 R F 5 A 3T B A Fe WL LR, & 55 4], P20 B 435 T 3h B8 — F SUIN K 0 IR, WL A4 3 o AR ik
VR PG 6 ANA R WERMEAES 90.91%, BEFH TR 74.55%(P <0.05) . 53 B2k WL ka4
B E R A )G 2h A BB B G KT R FARI IS A B E AR, R B R RO By BRI (IS R
IF &5 i B e A R BT AR E RT3 R AR R B AL AL B S IR BAL B K T R EIT G, Ao R EE
R4 A E M A (SF-36)F 9 R E &5 (P<0.05) MARRABAAFELREZF(P>0.05) .88 ARIAHFAS T RINGE
FF 5 T2DM, e A 24 & % 4 69 1SL, AR o 2 P9 B B e B AL BLIR T

SKBIR A AR F A2 B R IR W By R BB AR R T N R T AR B 16 R T AL

Clinical Observation of Dapagliflozin Combined with Metformin in the Treatment of

XEHS 1006 — 4931(2024)12 - 0085 — 04

Newly — Diagnosed Diabetes Mellitus Type 2
ZHANG Liping ,YUAN Weifang ,DAI Lili
(Funan County People's Hospital , Fuyang ,Anhui,China  236300)
Abstract: Objective
diagnosed diabetes mellitus type 2 (T2DM). Methods
hospital from September 2021 to July 2022 were selected and divided into the control group and the observation group based on

To investigate the clinical efficacy of dapagliflozin combined with metformin in the treatment of newly -

A total of 110 patients with newly - diagnosed T2DM admitted to the

different treatment regimens,with 55 cases in each group. The patients in the two groups were treated with Metformin Hydrochloride
Tablets orally, on this basis, the patients in the observation group were treated with Dapagliflozin Tablets. Both groups were treated
for six months. Results The total effective rate in the observation group was 90.91%,which was significantly higher than 74.55%
in the control group (P < 0.05). Compared with those in the control group,the fasting blood glucose (FBG),2 — hour postprandial
blood glucose (2 hPG),glycosylated hemoglobin (HbA, ) and homeostasis model assessment of insulin resistance (HOMA - IR) in
the observation group significantly decreased after treatment, the fasting insulin (FINS) level and insulin sensitivity index (ISI)
significantly increased;the serum von Willebrand Factor (vWF) and endothelin (ET) levels significantly decreased;the superoxide
dismutase (SOD) and glutathione peroxidase (GSH - Px) levels significantly increased, the malondialdehyde (MDA) level
significantly decreased;the 36 — item Short — Form (SF — 36) score significantly increased (P < 0.05). There was no significant
difference in the incidence of adverse reactions between the two groups (P > 0.05). Conclusion Dapagliflozin combined with
metformin can effectively improve the ISI,decrease the vascular endothelial factor and oxidative stress levels of patients with newly -
diagnosed T2DM.

Key words: dapagliflozin; newly diagnosis; diabetes mellitus type 2;insulin sensitivity index; vascular endothelial function; oxidative

stress; clinical efficacy

2 BB PR 9 (T2DM) A 55 U B B R S 78, 6 5
1R B MBE 259030 7L 200 aRA% B iV by 3 28 11 A R .
B 25 %), W] Sl Ao D o A M L A s B 2
(SGLT2) A1 il BIL A4 X} 46 26 Ak 1o T il -+ o H H i 56
KB BRI PI2 T2DM A se /0, e HOR Hox i
ik I3y 28 BEORRE | L3S P B2 T R AR AR I I 1 s 4T3 A7
TERLZ BE R I AR5 TP 0 T IR AR 1 i G —

TEEWH S HE SR A KRAFHR R B [KJ2021A0855],

MNRIGY T 9112 T2DM Il RS 735, BURAE 4N T o
1 #RS5AE
1.1 —H|&EN

Y AARIE  FFA (b 2 BB PR B 646 1S (2017 4F
WO YIS AR U 5 AR AR /N T 18 % s R IR A IE 5 11
DRGSR} 58 B A 5% 28 1% B 15 2 AR R 22 D1 2 i (AL A
45 :BN2021 - 06005)

F—EHE RWH, L, KPR, TR BT, FFR T @ AN RIm 5%, (B F454 ) 2liping202212@163. com.
SEESEE KT W, &, ML, 3 AR, BT 6 AR IR S E, (B F 4545 )dailili19880418@163. com.,
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HEBRAR I - 5 I HoAtbO ML A8 BRI A ™ BT
A =N (WA L e

e 5 A - SRR B 2021 4F 9 F 22 2022487 1
WA A RT32 T2DM B 110 6], 453697 7 Z AR 40
Xf R A B, 4 55 1] W0 20 F8 % — R WOR) e A, 22
FIGEFE (P >0.05), BT etk LK 1.

®1 MARE-MARILE(n=55)
Tab.1 Comparison of the patients’ general data between the

two groups (n = 55)

MR &) X2, F) ABRX s, A)
bo iy 32/23 51.42+11.65 7.52+0.15
AR 31/24 50.98 £12.13 7.56 +0.23
X/ tfh 0. 037 0.19%4 1. 080
PAA 0. 847 0. 847 0.282
1.2 Fik

PR B2 H FUIRYT AR IR B s g4
S IFTERRR — H SN (rp 38 it 53 5 I 25 AT PR 2
A, EZMET-H20023370, BA& M AR 0. 5 ¢) IR, B H 39K,
FEUR 0.5 g3 WA AL B8 5 TN Al ik 4% 51 1 A (AstraZeneca
Pharmaceuticals LP, [E 24 # 7% J20170040, #L& & F
10 mg) , & H 1R BRR L ALERFE BT 61 H .

1.3 MBIERSFRHIERE

NEEFEHR < 1) A 16 T 5 D1 43 o >R FH fa B o) ] 2%
(SF — 36) SRl 3 (il BRI B A= 396 i i, Tl 43 10047,
A0 2 IR AR B kA 0 2) AR AR AR AR K R AR R
TG R A KM 5 mL, 3 000 v/ min 20> 5 min, B |
TR R FH A Bl AR A5 SR I 25 1 1l % (FBG) V&
J& 2 h K% (2 hPG) BEALINZL S FH (HbA, ) A BRI 2
JKAF-(FINS) A5 MBS B , IR 8 A AL B AL (SOD)
A BR E ARG (GSH - Px) (7 % (MDA) 25 4801k,
IR 7K T o SR FH BEFR B 72 W X 30 v A ) a4
FORRA T (WWF) (B (ET) K- IS R kbis
B (HOMA - 1R) | Jik 5 2 U F8 2 (ISD , HOMA - IR =
FBG x FINS/22.5,1SI =1/ (FINS X FBG),

JERCHE D Ak, OB AL R 2 FR bR K B IR,
e ACRE TR 5E 4 2% fift 5 A5 R0, A L 25 6 A I 8 ik 3
e PACRE PR B 308 -5 5 TG A5, I AR I R 25 46 A T B i 2l
e ELEINE OBA = B+ B

e MBI D SR RTINS BN R A
T
1.4 SitFERE

SR SPSS 24. 0 et 25143 HT AT PR L X £ 5
FER A HCERAT EC X ¢ K 36, A1) AT B ¢ K 5
TSR LA (%) R0 AT PR g sl Bk A 36 . P < 0. 05
hZERBGIFERE L.
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2 R
GER W R 2EET,
®2 FHEBERKTHNEEH(%),n =55]

Tab.2 Comparison of clinical efficacy between the two groups
[case (%),n = 55]

2 51 Rk o # R ik B
sHREZL 19(34.55)  22(40.00)  14(25.45)  41(74.55)
WA 33(60.00)  17(30.91)  5(9.09)  50(90.91)
XIE 5.153
Pl 0.023

*®3 WMAREMFMEERLR(X £5,n=55)
Tab.3 Comparison of serum blood glucose — related indexes
between the two groups (X * s,n = 55)
FBG(mmol /1) 2hPG(mmol /1) HbA, (%)
AN AR AW Bk RAW Bk
MBA 9.81+1.32 7.93+1.87 13.25+2.68 9.09+1.58 8.11£0.96 7.12+0.58°
WAL 9.87+1.29 6.32+1.56 13.69+2.31 7.63+1.13° 8.16+0.89 6.37+0.41'
e 0.241 4,903 0.922 5.574 0.283 7.831
Pl 0.811 <0.001 0.365 <0.001 0.779 <0.001
E: B ARG, P < 0.05. K4 2R 6F,
Note: Compared with those before treatment, ‘P < 0.05 (for
Tab.3 - 6).
F4 WMAREMBFRDEB/RLE(X 25,0 =55)

Tab.4 Comparison of serum insulin — related indexes between

a3

the two groups (X = s,n = 55)

FINS(mU /1) HOMA - IR 181
BAW B BAW R i) i
SBA T07+1.23 9.03+1.82 358+ 112 3112038 3.52£0.35 4.01£0.38'
AL 7085133 11892201 3.67+1.05 2.86+0.47 3.47+0.32 4.42+0.41'
A 0.041 7.822 0.435 3.068 0.782 5.439
PA 0.968 <0.001 0.667 0.005 0.441 <0.001
x5 WMARERNRINEEIEIRE SF - 361EH L8 (X + 5,1 = 55)

Tab.5 Comparison of endothelial function — related indexes and

a5

SF - 36 score between the two groups (X % s,n = 55)
vWF(%) ET(pg/L) SF-3632(2)
BAH bk AT bk BAH EAR
HBA 01841236 65.72+8.36° 75.1349.12 61.04£8.09° 54.88+14.79 59.64+13.86
WA 94031264 53.45+7.78 75.06£9.27 55.89+7.14° 53.42+15.01 65.57+16.25

b

2 0.063 7.968 0.040 3.540 0.514 2.059
Pl 0.950 <0.001 0.968 0.001 0.611 0.049
3 itig

H112 T2DM fE 5 1 HIE XS 6 40 Wl ) T Ao T I
K-, o S BCH: g W A9 B R SGLT2 A AFAE T
/N PR AR 1 5, i A PR AR R £ TR I iR A
Z) 5] 3 5 U0 ) SGLT2 T AR 5 /)N A8 o 4 2 i ) i
W , AT fi 2 2% 14 180 2 308 ek P SBHE E AR S AR af
BRI,
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®6 WHABHEMBZTEMNEHMIEIRLR (X £5,n=55)
Tab. 6 Comparison of serum oxidative stress — related indexes

between the two groups (X * s,n = 55)

SOD(U/mL.) GSH-Ps(U/nl) MDA(umal /1)
BAW BAE EAH BAE AU il
HBA 1963756 85.93£9.64 80.75:7.60 100.89£10.36 5.48+0.59 3784035
WAL TL75£7.34 §1.989.45 60.57+7.41 108.67£10.23 5.49+0.58 3.21£0.31"
1l 0.52 5,546 0.621 7.764 0.0% 9,041
Pl 0.606 <0.001 0.539 <0.001 0.929 <0.001
R7T WHBETRRMNEEERILE[6](%),n=55]

Tab.7 Comparison of the incidence of adverse reactions between

ikl

the two groups [case (%),n = 55]

20 5 H I i R A& A HE il
X B8 48 4(7.27) 2(3.64) 6(10.91)
PR S ] 2(3. 64) 1(1.82) 3(5.45)
Pzt 0.176 0. 000 0. 346
P1E 0. 675 1. 000 0.517

1ML FBG, 2 hPG, HbA o 34 2 Ji ikt 8 35 1A A Il /K
I FERR AHFFT T, S BB VAT I BB iR SR AR K
SF- 357 B S ARG 0T BE 2L 2 BH SR A 514 F BB A B
WA ) A0 A A B I T AR P IR KT X S T
BELIMIR 4 —E

it 55 22 SRR A DA HLAAHE AR A 1 B 24
B, 5112 T2DM Y A& 9 FN & Ji 25 DA 000 i 45 9 2
ez 22 WL PRops J8 8, 2 1 — 25 I Jaco 1 48 9
TR A A RS AR v, SR A AR R T e  ai
T8 FINS 7K K IST YA & 25 F X iR 4, HOMA - IR B i
BT X BA L 5 58 31 3R A% B v 32 AR FH Sk 000441 5 20
W) T W AT T A X Fle B 28 0 LA D, A 0 R B R
B 0k 5 1T B 56— F SO $2 7 7 — B WU 7
BT K o TR A% B0 5 R S0 AT 01 o) 5 4 A 174 R R A e
BT, AT BE A ORI 2 440 i g 5 25 Ak gk
B 3 A MK R 12

vWF A 3 2 5 /)N 3 T A A2 A i /N B S
A ba) &5, FRAF M/ N TE 52 45 5B 057 58 45 A, A
1 )i B0 IR (7 S 07 o 1T BT BE S8 W L2 i g ie 4
S S5 AE WA B It A BEL T, AT S M) I B0 ) A
[Fi] BF 8 A7 1T B 0 38 2 P 200 o 1 85 AN R B, A
JRUUAR , T B0 A N B 405 R T A6 113 - 140 TR AR )
2 T2DM HE AR, vWF K ET 7K 5 528 TH e gl i
S LGS P Rz A0 B T e A A a0 A T B ) T AR A AR
F ¢ SR 4 BB 3 VAR I B9 LTS vWF B2 ET 7K - 15 B
AR T XA

SOD Mt A ALEE , GE ML 4 H b 35 1b b B
SE B A AL A L GSH - Px W B ok 8 4k S F1 A HL

i E A 25 AR B Ak S A T T B K R

1ML SOD J2 GSH — Px 7K -4 150 38 s BRBLAA T B AL

A 5 14 8 T N o MDA J2& A o 1o 4504k B 1 7= 9 9 AR

FMEW T, I3 o MDA 7K P T e 38 5 1 R 5 A AN T

PRSI o L5 =16 iy AL 7 35 P o) DU T R A S0 g

1005 RN R AR KN Y & e, i — 26 5 Wi Al DR g KB 1) 4

BRI AR ST R, WAL R IR YT S 1 SOD Al

GSH — Px 7K - i & F X% BR 4, MDA 7K B B A F

X HRZH .

i bk, IR A A I A T ORUIIR 9T w2
T2DM, A4 R4 25 H 510 TST, BRI G 1l 48 9 1z IR 1
EALRL PR, B R AT
5% 3k
(1] edpmr, e, Bt &, % . RETFTREFARF LERE

GIRE L 2 AUHE R Z A R e e BT BE AR R[] ]. A

Ty E % 4% ,2023,57(8): 1186 — 1193.

(2] =3, G EF, BN, S . ERREAIIAR y - 525
FEAS B R R HIE 5 R 2 AN SRR e Aa AT R[] ]. P4
FFm 2 & ,2023,15(6) :533 - 539.

(Bl #MAE, REC, ITRE,F . AREQARSERKT AL
RS IR 2 R RR I R RR[)]. PP ES
) ,2024,42(2) ;221 - 224.

[4] 2543 &, BHA . B LIRBELS AR AL ol
PR R F 2 R Rome T (]]. PEEF S L,
2023,43(11):2588 — 2592.

(5] PHEFAaBEARF 4. PTEA2AEEKEG S
(2017 SFma0) [J]. P 4 o 22 & ,2018,10(1) : 4 - 67.

(6] & & EFirdk, sk 4 .SF-36EAES AP R H
B A PERRMR[T]. AT B4 E,2002,36(2):38 - 42.
(7] ZF,F##4k,5 L. HHELHEZRESBRINAET2A
He ka7 AN P B ERA 505 547,2018,18(4)

486 — 487.

[8] ABith , Hued, % 27,5 | AKFEFEAF LT HBE
Jme s RATRBE[T]. TEERS F 52 E,2021,41(19):
2026 - 2030.

(9] @& IR, 5 Z0, 5 . SGLT2 Fp ] A % 2 A4k Sk &
F e, e RERK T RS IS R egHm )] ARAED EF
# & ,2021,21(15):2978 — 2981.

[10] %25 R, ROTM,FRE R, 5. 40 - H AL F K2 47

W A2 2 A R & B AR R T GPC - 4 9%

[ J]. FRBA XS IR,2021,46(9):1100 - 1105.

[11] A FBeBide , Bofpde, 5 . R854 i & &R it
AR 2 AR IR BB b S W R s AR A5 [T ]
W E % 22 A P 2 £ ,2023,39(3) :425 — 433.
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&2 LU T AR A S AR RN R
RIS B E R

% 7, #LE F,.E OB, ERHE, T

(ZHAE BT AMEARER, X M 236600)
BE:BH WAHFEHEIERNT LRI DA EE S IAE RGIE KRB, o EFTENRIP B F HiE SR
E % 2019 4 2 A £ 2023 4 2 A A4S K 69 ST JH 30 K e 8 P B & 2 160 1] , 45298 97 7 % 09 R ) 4~ A LS4 (90 4 ) Ao 3t R
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G mpen-F 6(IL - 6) A C A% A (hs — CRP) K -F 3 2 BAK, P ARAY 245 712 & @ (S100B) 4% 35 2k & & (MBP) K-F 3 2 %
A, , % s Bl JR B 18] (PT) L AL SR -t st B B 0 ) (APTT) ¥ B F 2 K, B A% 7 3AA B LR BHROGREREY BEL TG
I ARG MR ERIEFOREREYREEZRTHRA(P<0.05) AAEERGERELARTRRRRBEARAHARLILE 2 F
(P >0.05) . RA7 NIHSS # 4 .PT . APTT .hs — CRP.S100B ¥ 4 TiU& 69 3% 2% 0 B & (P < 0. 05) .ROC w1 & F @A (AUC) % 0. 894, 4
R LA 83. 3%, % F B4 73. 3%, Hosmer — Lemeshow $i0 &5 AT 45 R A AAE AR TN R B3F (¥ =8.616,P=0.376) 4518 # T i
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REFRE 0k %wm E 2,
KGR S AT IR R B R R B T AR L AURIRAR AR KRR s B e T AR TS s Hvm B s TR AR A
Application Effect of Tirofiban in Mechanical Thrombectomy for Acute Anterior Circulation

Macrovascular Occlusion and Influencing Factors of Prognosis
ZHANG Ning ,LIU Jing,CUI Tao,WANG Min ,HUANG Xiaoqi,YU Chuangwet
(Taihe County People's Hospital ,Fuyang . Anhui.China  236600)
Abstract: Objective To investigate the clinical effects of tirofiban used in mechanical thrombectomy for patients with acute
anterior circulation macrovascular occlusion, and to analyze the independent factors affecting patients’ prognosis. Methods A total
of 160 patients with acute anterior circulation macrovascular occlusion who underwent mechanical thrombectomy in the hospital
from February 2019 to February 2023 were selected and divided into the observation group (90 cases) and the control group (70
cases) based on different treatment regimens. The patients in the two groups all underwent mechanical thrombectomy,and received
dual antiplatelet aggregation (oral Aspirin Enteric — Coated Tablets and Clopidogrel Bisulfate Tablets) therapy after surgery,on this
basis, the patients in the observation group received intravenous pumping of Tirofiban Hydrochloride Concentrated Solution for
Injection during surgery and maintenance treatment for 24 h. Both groups had a treatment course of three months. The univariate

analysis was used to screen the indicators affecting the prognosis of patients in the observation group, the multivariate Logistic

TEEWH: 2B EF ALY EF SRR A B [Ky2021028].
E—1EE KT, X, KRFEAF, AT @A LS ESF, (BF154)zhangn1156@163. com.
MEESEE N, &, KA R @ A &5 AR, (B F 424 ) thxliujing@126. com.,
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progression of atherosclerosis in patients with type 2 diabetes: pathway in type 2 diabetes[J ]. Heliyon,2023,9(8) :e19152.

a meta — analysis of randomized controlled trials[J]. Diabetology [16] YANG H, MEI Z, CHEN W, et al. Therapeutic efficacy of

Metabolic Syndrome,2022,14(1) :41. dapagliflozin on diabetic kidney disease in rats [J]. Inter-
[14] &, ke, BIA, 5 . BRI A3t 2 B RR DR national Immunopharmacology,2022,113(PtA) : 109272.

4 B AR 2 AE R B 2 e A R A K BT A R R AY AT (17] FTF&m AR RFE] . AT 4 BA 30 = F XU R 2 HHy

L)), ¥ B RsA % & ,2021,29(6) :463 - 468. We by Fe ARG T 2 AR R 8 16 R AR,
[15] TAI S, ZHOU Y, FU L, et al. Dapagliflozin impedes F R E 2022,42(21):5188 - 5191.

endothelial cell senescence by activating the SIRT1 signaling (ks 11 :2023 = 09 — 215 & 101 H 11:2024 - 01 - 28)
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linear regression model was established, the receiver operating characteristic (ROC) curves were drawn to evaluate the predictive
value of the model,and the Hosmer — Lemeshow test was used to determine the fitting goodness of the model. Results After one
and three months of treatment,the National Institute of Health Stroke Scale (NIHSS) and modified Rankin Scale (mRS) scores in
the two groups significantly decreased;the interleukin — 6 (IL — 6) and hypersensitive C — reactive protein (hs — CRP) levels
significantly decreased; the central nervous system specific protein (S1008) and myelin basic protein (MBP) levels significantly
decreased; the prothrombin time (PT) and activated partial thromboplastin time (APTT) significantly prolonged (P < 0.05). After
three months of treatment,the above indicators in the two groups were significantly better than those after one month of treatment,
and those in the observation group were significantly better than those in the control group (P < 0.05). There was no significant
difference in the incidence of postoperative bleeding and adverse reactions between the two groups (P > 0.05). Preoperative
NIHSS score, PT, APTT, hs — CRP and S100B were the independent factors affecting patients’ prognosis (P < 0.05). The area
under the ROC curve (AUC) was 0.894,the sensitivity was 83.3%,and the specificity was 73.3%. The Hosmer — Lemeshow test
showed a good predictive performance of the model (> = 8.616,P = 0.376). Conclusion Tirofiban combined with mechanical
thrombectomy can relieve the inflammatory reactions and improve neurological function in patients with acute anterior circulation
macrovascular occlusion. PT, APTT, preoperative NIHSS score,hs — CRP and S100B are the independent factors affecting patients’
prognosis after surgery.

Key words: acute anterior circulation macrovascular occlusion; tirofiban; mechanical thrombectomy; inflammatory reaction; coagulation

function; prognosis;influencing factor;predictive model
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Tab.1 Comparison of the patients’ general data between the

two groups
s A Fi BMI AL Si(H)
3 _ _ -
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HBAM=T0) 34136 57.5149.74 23.92£3.28 4260.00) 41 38 30

WEAM=90)  49/41  56.37:8.71 2436315 H(41.78) 54 4 3
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F2 WHEHEZ NIHSS B mRSTFEHLE (X £5,9)
Tab.2 Comparison of NIHSS and mRS scores between the two
groups (X + s,point)

NIHSS#4 mRS#4

it = 5 5 . X 5
BAW O BAIML O BN BRSO BAIM B3

HRA=70) 16.02£3.28 10.26£2.37 8.741.83" 4.45£0.94 3.71£0.76° 2.65+0.57"
WEAM=90) 16.2243.31 8724195 7.06+1.02% 4.66+0.91 2.98+0.67 2.02+0.44*
i 0.381 4.508 5.761 1.427 0.445 7.892
Pl 0.704 <0.001 <0.001 0.156 <0.001 <0.001

E:BARMGITATIE, P < 0.05;5 K457 1A A sk,
P <0.05.535E%5F.
Note: Compared with those before treatment, P < 0.05. Compared
with those after one month of treatment,*P < 0.05 (for Tab.2 - 5).
®3 FWHBEXRERFKFLE(X +s)
Tab.3 Comparison of inflammatory factor levels between the

two groups (X = s)

1L-6(ng/L) s - CRP(mg /L)

4l p : : » : :
BAW BEIM BTIM A BRI BAMM
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Pl 0.448 0.005 <(0.001 0.326 <0.001 <0.001

R4 WMABZRMINAEIEIRILE (X £5,5)
Tab.4 Comparison of coagulation function — related indexes

between the two groups (X * s,s)
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a3
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Tab.5 Comparison of neurosystem — related factor levels

between the two groups (X = s,pg / L)
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Tab. 6 Results of the univariate analysis

HAF RE4(n=28) R#FA(=62) ¥Itfd P&

A [41(%) ] % 17(60.71) 32(51.61)
0.644  0.422

% 11(39.29) 30(48.39)
Fi(Xts, %) 57.67+6.34  52.47+7.03  2.059  0.043

BMI(X +5,kg /m?) 24.03 £3.06

RATNIHSS#2(X £5,2) 21.13+2.82
]

24.42+2.95  0.574  0.567
15.14£1.26  13.981 <0.001

AtanEB(%)] R 18(64.29) 36(58. 06)
0.311  0.577

Z  10(35.71) 26(41.94)

SRR BI(%)] & 15(53.57) 28(45.16)
0.547  0.460

Z 13(46.43) 34(54. 84)

B E[4(%) ] £ 11(39.29) 24(38.71)
0.003 0.957

Z  17(60.71) 38(61.29)

SR L[4 (%) ] £ 13(42.43) 30(48.39)
0.030 0.863

% 15(53.57) 32(51.61)
PT(X £5,s) 10.05+£0.91  12.66+0.82  13.508 <0.001
APTT(X £35,5) 20.72+1.85 31.24+1.88 10.611 <0.001
hs - CRP(X + 5,mg /L) 11.04£0.42  10.16+0.11  15.458 <0.001
S100B(X +5,pg/L) 0.95£0.16  0.72+0.04 10.669 <0.001
MBP(X #5,pg/L) 3.46+0.93  3.42+0.98  0.167 0.868

IL-6(X+s,ng/L) 70.28 +14.34  68.59+18.52  0.428 0.670

*£7 HEZELogistic[@FNHER

Tab.7 Results of the multivariate Logistic regression analysis
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(HE & e s ER, I B+ 636000)

WEHA KB RS A7 §E I8 5% A X B Rl KRR B89 %m  J7E RIRERR 2020 4 6 A £ 2022 4% 6 A
Mg o ik AR K B 178 6], 4206 7 7 RO R Bl 4 A b BB AL Ae WL AR 40, & 89 ) . 4L B ¥ T84 £08 07 LR A B F IR A7
TERE AMHELET LA ER WRMEALEH 95.51%, 2% & T - L0 85.39%(P <0.05) B2 8446 77 Ja ) B3R

AR A KRR E SIS H(BASDAL 745 B KGR FH A AR K D) #8358 (BASF) 3 - ALICALDAZ A (VAS) 3743 B3 AR, Mo JE 453k
B EG N EME DR L ERE FR T EREAREG G @A-E 35, H‘H"”fﬁyblﬂ% a.C REEG . Gumiii% 2 &G mik
InF T RA R P R EAR, AR EAZE R R FE(P<0.05) B EF 87 )6 b JaT B 2R 20 B R R 1B 4% et
)3 2242 T3 R (P <0.05) ML R R E S E AR A 4.49%, i%ﬂfﬂ"iﬂ‘ﬂgéﬂéé 10. 11%(P <0.05) . Z5it BARKESELFFT
F G T R AR A K R AR B G I AR R B KT R, AR KM ROR AR St BT R KR
KB BRABSAEL BA R A5 TERE R AM; LR 06 RIT R
Effect of Warm Acupuncture and Moxibustion Combined with Compound Xuelian Capsules on the

Cartilage Metabolism and Inflammatory Reaction in the Treatment of Ankylosing Spondylitis
WANG Zhe ,HE Qiang ,HE Hao
(Bazhong Traditional Chinese Medicine Hospital ,Bazhong ,Sichuan ,China  636000)

Abstract: Objective To investigate the effect of warm acupuncture and moxibustion combined with Compound Xuelian Capsules on
the cartilage metabolism and inflammatory reaction in the treatment of ankylosing spondylitis. Methods A total of 178 patients
with ankylosing spondylitis admitted to the hospital from June 2020 to June 2022 were selected and divided into the control group
and the observation group based on different treatment regimens,with 89 cases in each group. The patients in the two groups were
treated with warm acupuncture and moxibustion, on this basis, the patients in the observation group were treated with Compound
Xuelian Capsules orally. Both groups were treated continuously for two months. Results The total effective rate in the observation
group was 95.51%, which was significantly higher than 85.39% in the control group (P < 0.05). After treatment, the Bath
ankylosing spondylitis disease activity index (BASDAI), Bath ankylosing spondylitis functional index (BASFI) and visual analogue
scale (VAS) scores in the two groups significantly decreased;the distances of occipital to wall and finger to ground significantly
decreased ; the lumbar mobility significantly improved; the expression levels of serum cartilage oligomeric matrix protein (COMP) ,
interleukin — 35 (IL - 35),tumor necrosis factor — o (TNF - «),C — reactive protein (CRP),interleukin — 2 (IL - 2) and
interleukin — 17 (IL - 17) significantly decreased (P < 0.05). The above indexes in the observation group were significantly
better than those in the control group (P < 0.05). After treatment,the relief time of lower back pain,joint edema, joint pain,and
morning stiffness in the observation group was significantly shorter than that in the control group (P < 0.05). The incidence of
adverse reactions in the observation group was 4.49%,which was significantly lower than 10.11% in the control group (P < 0.05).
Conclusion Warm acupuncture and moxibustion combined with Compound Xuelian Capsules can effectively relieve the clinical
symptoms of patients with ankylosing spondylitis, alleviate joint pain,inhibit inflammatory reaction,and decrease the expression level
of serum inflammatory factors.

Key words: ankylosing spondylitis; warm acupuncture and moxibustion; Compound Xuelian Capsules; cartilage metabolism;

inflammatory reaction;clinical efficacy
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1.1 —fE&EMN

IINFRE A5 Gt BB RIZWT SRy T e )L
HAHDCIZIBIRE , T IR USRS A B IS HR G T &
PEIAE  4F1% 18 ~ 45 % 5 i AT POIR I a2 317 5
A RAE T AR AR HIF I 26 B2 5 B A AR B 23 Dy S (18
FEALPES 20200419) , BE & HIE RS 45

HEBRARE : XA 58 480 FH 25 9 3 sl oA T 32 5 &0
Bl 3R AR RAIE s AR A A R S AR BT R 25 T
T 0 BWE Bz B 2R 250 5 B 010 I VSR T R R
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I 191356 %5 0 4l - BEBRFR B 2020 4F- 6 H 2 2022 4F
6 H Wik o BLME A R B 178 ), HE IR yT T RIS
] 43 A W ERZH R R, 4% 89 191] I 41 s 3 — B e k) L
BOESTFEITFEL(P>0.05), A0 et 1
W31,

1 FHBRERARLLE (0 =89)
Tab.1 Comparison of the patients’ general data between the

two groups (n = 89)
asl o AR kB R, ¥) BREEANsskg/md) AR5, %)

B 68/21 35.82+6.82 23.13£2.53 4.85+2.68
AL 62121 34.76+7.53 22.86+2.48 4.76+2.57
Yl 1.027 0.984 0.719 0.229
Pl 0.311 0.326 0.473 0.819

1.2 A%

PIALEE YT 5 IR B B s sh Bk, 1 IR ZE R
A I CHIT T K 2400 B 0y A B S |, [ 245 o =7
H20223814, Mk AR 0. 2 )67, B VR, B H 11K
R WU RMY, 22 R IR T IR, SRS e O T,
BHOC VB a2 AT Bk E N B A TR RIBIT -
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BRI DARFARIRIAA TR AU R (2 em) I
NEFA, B MR 2 AR SRR AT d
LAYFRE (AP RRAHRR 2 d) L 505 1 ~ 3 RET F e e 4
T 4 ~ 6 REF RIEMEIE A 705 HABEL /T, 55 7 KA1k
Bt % o WUER 20 B E TN SZ 5 25 32 o 22 ([0 245 4 DA i )
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x2 MABERKTHLLRIB(%),n=289] *®3 MABEIRKEREMBELLE (X +5,d,n =89)

Tab.2 Comparison of clinical efficacy between the two groups Tab.3 Comparison of clinical symptom relief time between the

[case (%),n = 89] two groups (X * s,d,n = 89)

48 51 Rk 7 Rz B mAl REAR X AN XA Rfd
AP 36(40.45)  40(44.94)  13(14.61) 76(85.39) M4 16.62+3.42 21.26+4.12 15.13+3.06 10.25+2.13
WLELE  44(49.44)  41(46.07) 4(4.49) 85(95.51) MEA 10.12+2.85 13.46+3.52 10.16+£2.50 6.23+1.26
X 1a 1.453 0.023 5.268 5.268 & 13.774 13.579 11. 866 15.324
Pia 0.228 0. 880 0.022 0.022 P1E <0.001 <0.001 <0.001 <0.001

R4 FRAREFEZTEDLLE[M (P, Pr), 50 =89]
Tab.4 Comparison of various scores between the two groups [M (P,g,P,;),point,n = 89]
BASDAI+# %~ BASFI# % VAS# 4
BT A B B B BT A B
xf B8 7.00(7. 00,8.00) 6.00(5.00,6.00)" 7.00(6. 00,8. 00) 4.00(4.00,5.00)" 7.00(7.00,9. 00) 4.00(4.00,5.00)"
LA 7.00(7.00,8.00) 3.00(3.00,4.00)° 7.00(6.00,8.00) 3.00(3.00,4.00)" 7.00(6.00,8.00) 4.00(3.00,4.00)"
71 0.479 10. 831 0.470 8.023 0.206 6. 995
P& 0. 632 <0.001 0. 638 <0.001 0. 837 <0.001
A KM AT, < 0.05. 5. %6,
Note: Compared with those before treatment,” P < 0.05 (for Tab.4 - 6).
K5 WABEMFXMEEFKPELRE(X 5,1 =89)

Tab.5 Comparison of serum inflammatory factor levels between the two groups (X * s,n = 89)

Rl

COMP(ng /mL) IL-35(pg/mL) TNF - a(pg/mL) CRP(mg/L) IL.- 2(pg/ mL) IL-17(pg/mL)
B el il B B 871 B il il il B il
HBA 78.76+12.68 63.53+12.27° 68.76+8.69 43.62+6.75 43.76+7.17 26.53+5.08° 32.52+6.71 20.15+4.37 50.52+12.08 37.12+8.32° 36.42+8.31 22.13+7.06°
WAL 80.24+13.12 52.53+11.69° 70.06+9. 14 36.21+5.83 44.61+7.35 17.46+4.47 31.34+6.36 13.82+3.28° 49.73+10.26 30.24+7.14° 37.19+7.90 18.06+5.47
ta 0.765 6.123 0.972 7.838 0.781 12. 645 1.204 10.929 0.470 5.920 0.634 4.299
P 0.445 <0.001 0.332 <0.001 0.436 <0.001 0.230 <0.001 0.639 <0.001 0.527 <0.001

A

*6 FHBEBREMIHRMMELR (X £5,cm,n =89) AT — R o 25 FH G2 R R ST RAYE RN,

Tab. 6 Comparison of physical signj of ankylosing spondylitis (}ﬁ Zﬁ 5‘,%4—145 2§ 1:@ jﬂ: 1—} ,@ le!\l ,f% ﬁ *% , {B ,fR ﬁE Eﬁ[ % ‘% % E/‘J EE
etween the two groups (X = sremon = 8 i AN BRI AR 6 BT 25 R R K2
3 hAE A ki Wy )R P 272 2 At R, e % 4
B il B il B il

e GL R 2N, ik ELPE A AE R O L 55 LA IE
T M B R IR R UK 56, B XTE IR AR AL,
(RARELG FERRRH T 220K , 38 1l 1 R 2, B RIS

HBA 10.68£2.58 9.76+1.84° 16242258 13.24£2.17 4.96+1.31 5.39:1.26

.

WAL 10.26£2.30 8.61£1.67 15.76£3.10 8.13£1.65 476£1.47 6.79:1.8

i 1. 146 4.366 1123 17.684 0.958 5.967 e [12] P 2 JEL s
4 s 12] yH YEIT B 14
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TR 170 437 T A 4 45 9R Bl YEL 54 S I )
%7 FAREREENEEELLEH(%),0=89] %%‘%%WQJM&% R - m’ff’%;%%
Tab.7 Comparison of the incidence of adverse reactions between ﬁjj ﬂﬂ( ‘ﬁﬁbiﬁcj%ﬁﬂ%f*ﬁ{?ﬁhﬂzm i ﬁj HjJ,fE
the two groups [case (%),n = 89] ﬁ:%%*ﬂ'ﬁg%ml?@% \T}LEIIKEEéEHml'&E@ ,gﬁ%ﬁ‘{ﬁ'ﬁ ,E&%

mal @AM 2K KS BERE A& ot THAEFR , (e 24 85 S G- Ml K 4%, B R0 L A1 B e o)
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(1. g HRETE_ER, A FE 071000; 2. AhEZaFETFER, T4 FXE  050000)

WE: BN KT Dk OB MM A 210 (TPVB) A T M4t F Rele RAR R BTG BRE T H ZER 2021
10 A £ 2023 5F 6 A MG AT F ReG % B 122 6], AL A 2T R AL Fe LA 40, & 61 ) P40 % B M A7 M st F Rt 7
TPVB, st B0 & T MR 7 5, UL B T & R A B oh Dy e 0 A i MU 77 AR Bt AL R4 B g REE
ERERE GURE G EE AR Y EEEE, LA TAAMULE EE &L R FE (P <0.05) 5 xR AL WL &
FARJE 24 h RJE 72 h b 69-F 3 F kR (MAP) A28 2 (HR) ZAL AL B R (VAS)IE 53 B F AL, # 5 & ok 545 (MMSE) & &
FEOHREFH(P<0.05), BAMEAE L KE 72 h 66 S PILESE G [ RS BB C AR FaRF¥H R EFEK(P<0.05),
VR AR G RRE R KA FN 8. 20%, B HAKT A IB4L69 19.67%(P < 0.05) &5it # L 084 TPVB A T B EsF R, T
& B HE AR AR IRF ) FRAEM, RBIN T AR AR SIS SRR AL R R SRR,
KB I AR T R 3 Dywk A JME S A 22 T 5 4R AR

Clinical Evaluation of Remimazolam Combined with Thoracic Paravertebral Block in

Thoracoscopic Surgery for Lung Cancer
ZHANG Yilan' ,WANG Dongya' ,HE Qian’,SHAO Wei' ,LI Wei' ,FAN Sa',QIAO Dan’
(1. The NO.2 Hospital of Baoding ,Baoding ,Hebei,China 071000; 2. Shijiazhuang Hospital of Traditional Chinese Medicine , Shijiazhuang , Hebei ,
China 050000 )

Abstract: Objective To investigate the clinical effect of remimazolam combined with thoracic paravertebral block (TPVB) in
thoracoscopic surgery for lung cancer. Methods A total of 122 lung cancer patients who planned to undergo thoracoscopic surgery
admitted to the NO. 2 Hospital of Baoding from October 2021 to June 2023 were selected and randomly divided into the control
group and the observation group, with 61 cases in each group. The patients in the two groups all underwent the thoracoscopic
surgery and TPVB,the patients in the control group received conventional anesthetic regimen,while the patients in the observation
group received other conventional anesthetic regimen including remimazolam besylate. Results Compared with those in the control
group, the time from surgery completion to extubation, indwelling time of drainage tube and hospital stay in the observation group
significantly shortened,the total drainage volume and proportion of patients receiving rescue analgesia significantly decreased (P < 0.05).
Compared with those in the control group,the mean arterial pressure (MAP),heart rate (HR) and Visual Analogue Scale (VAS)
scores at 24 h and 72 h after surgery in the observation group significantly decreased,and the Mini — Mental State Examination
(MMSE) scale scores significantly increased (P < 0.05). Compared with those in the control group, the cardiac troponin I
(cTnl) , lactoperoxidase (LPO) and C - reactive protein (CRP) levels at 72 h after surgery significantly decreased in the
observation group (P < 0.05). The incidence of postoperative adverse reactions in the observation group was 8.20%, which was
significantly lower than 19.67% in the control group (P < 0.05). Conclusion Remimazolam combined with TPVB in
thoracoscopic surgery for patients with lung cancer can improve the analgesic effects and hemodynamic stability, relieve cognitive
impairment, postoperative myocardial injury,lipid metabolism disorders and inflammatory reactions.

Key words:lung cancer;thoracoscopic surgery ;remimazolam;thoracic paravertebral block ;analgesic effect
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7T, X FEEE DA W kPR A e A R B R 245 )
B FAR M ROFRER, “HERHSSEARG L
A AN TR B A DA R0 ) R e Ak B I 98 2 g 8 0 Rk 1 i
Lo SRR RUR RER ) T RO S TN, B
XA A 28 G0 FIE I 28 5 110 5 i 958 /N 10T AR B9 P 8 4
T AR R B T kIS TPV B ] T i 9 M Jes 45 R 19
I PRASR: AR IE AR
1 #EREHFE
1.1 —R&ER

YA FRAE < 28 (b B D K P it 9 1297 FE (2018 4F
RO VS A i 5 A6 B S B T AR AR AE s ARG = 18 %7 5
FEHCIRAS R AF, BUUE R, °T IE 5 3C I ; I R B8k 2 %
AW 7 G 42 I B B2 2H AR B 2% B3 S o [ BE RS o
(20211 55 (00023) 5 |, S E RSB ANE R 1.

HEBR PR . BIFIMIR R G NI R G RPER S
P 5 7 E L I T BE R A AT U sl 3L A
25 R S Bl R R IR A KIA R
WE L QNN A A 5 AR 25

IR A - IO AL A DR T35 R B 2021 4F
10 H 22023 4% 6 H WA i U4 7 6 i B8 AR 104 il s 2
122451, BEAL AT A 5 FE AL RIS 4, 45 61 151 PR AL i 5 —
Mgk g, 2 R G FE L (P> 0.05), R L
PETE IR 1 (BMI A A 5T 5 46 %5, ASA “hy 56 5] JFR e 125 il
).

F1 WMABRE—MMERIELR(n=61)
Tab.1 Comparison of the patients’ general data between the

two groups (n = 61)

AR A WEE Pl P

PRI (%) ] 3 32(52.46)  30(49.18)
0.380 0.223

* 29(47.54)  31(50.82)
E(Xes, %) 58.37+8.11 58.24£8.04 0.788 0.125
BMI(X £ 5,kg /) B.44£2.17 23.40£2.65  0.560 0.107

ASA [ 1(%)] [4 B(54.10)  34(55.74)
0.599 0.128

M4 28(45.90)  27(44.26)
SR AR £s,cm) 1.21£0.54  1.18£0.50 1.227 0.095
FRERH(%)] Hethi R 35(57.38)  35(57.38) TR~
WaBAL  6(42.62)  26(42.62) '

B R (%)] & 35(57.38)  33(54.10)
#E 18(20.51)  18(29.51)  1.138 0.14

TRE R 8(13.11)  10(16.39)
(X5, 0) 8.90£2.11  9.12£3.19 1125 0.121

1.2 7‘;;‘%[11—12]

PIZH R R AT AR AR IR A TR E G e
7. b R GE B O W0 2R (HR) (Il Hs o0 F T I 4R 7
FIEE i F U 4 50 (BIS) 45 , 22408 By ok 2l 4 i 3 fik
I o A7 TPV, BCF A ) E AR, 2R A 5 5 T

98

TPH VBRI T BEERAE A0 TS S K IR 3k B TS 2
e 1 T )5 1E AL, SR TS RS H1T6 #5851 A 7%
IR , e P R T W — > b B R 28 | ) R 2
A0 T 8 B AR 5 ) B 5 el 2 B 04T T 1T PN 5
L, REEFISHRIR TS A 55 (B B, 6 DA [l il JC I e <A
J& BT 0. 5% ER R B WR A< PR VR S (VL5 18 3 B2
IR A RN T, EZ5UE H20060137, K1k 4552 10 mL:
0.1¢)30 mL,

X B A T FURR I T 58 o T DR IR IR VR SR
(VLI BAEZ) Y B A R A, [ 2545 H10980025 , #1L
¥ h A2 2 mL: 10 mg)0. 05 mg / kg + ML IR &F 55 K JE
tE R I AN = WG TN | A S S & /] I ES T e
H20054171, LA A % 1 mL: 50 wg (% Cp,HyN,0,8
11)10. 4 g / kg + PITA M ZLAR T S8 C0U )1 3 2400 A
FRTEAE A ), [ 25 7 H200301 14, BEAE R 4557 50 mL:
0.5 ¢)2. 0 mg / kg + ARG FAT [y J22 B v S99 [ 4N 18I
A=A R A R A 1 245 7 57 H20213438, KiA%
B 5 mL: 10 mg (FE R i1 2431 ) 10. 2 mg / ke, P #E
ik 5 5 A5 LRI A il B J A RURS 5058, [l A&
Ak SE G LR SRR I AIL , 5 R
6 ~ 8 mL / kg, FEWAT RN 12 ~ 16 K / 43, W AR HR B N
80% , i N 2 L/ min R 4ERs 7 DL i A NTA
P LR S (2 we / mL) S FH R AR B 25 K JE [ TT95
Rl B A PR F] [ 245 1 H20143315, B A% A
B3 2 mg (4% Cy0HogN,05 1) 14 ng / mL, 5 B 3B il A
Y et e R NS RE 28 i L W RO = /37 A S
35 ~ 45 mmHg(1 mmHg = 0. 133 kPa) , BIS } 40 ~ 60,
B15 ik (MAP) A HR 3 sl B < Bl K19 20% , 24
B P A LA P 245 W o A T R S R 5 P R
25 i R ORI A R O IR S R RS
Y7 &k A 80 (PCTA) |, 24 90 58 B 481 12 3 (VAS) 1T
93 > 457 BT EF ISR JC SR (BFK S pe) o

WL S5 T o R 7 28, 7 T S FH A it 1R i
S HEANRA A RITAEAF, B2
H20200006, K% A% 25 mg(## Cy H,oBrN,0,31) 17 mg +
IR ET 25 R TSI (0. 4 wg / ke) + PIIAM FLAR TS
W (2. 0mg/ kg) + ARAFA I ZEEAEG (0. 2 mg/ kg) , FoJi
FCE ST s A TP AR, TG R > 1 mg/ (kgeh)
HRDKAETE + TS FHER IR B 25 K JE (4 ng / mL) ¥R 1
FLARPRAERI X R4
1.3 MBIEER

1) BB AR AR SCHE A5 o A 46 F- AR ] AR HE 2 4R A )
L5101 7 = =< e W D o1 BN S A O =
MR R E AR B R] L 2) ML B ) A R MR
B o 50 T ARRT ARG 24 h o ARJS 72 h K& MAP A HR.
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3) BRI R BN HUKAE o 43 3 F 4% B i 2R FH VAS PRAG
PIRTFREE  TEAM TG R 0 ~ 1043, TE43 R 15 28 I 9 0
R >R FH T 50 8 RS KA (MMSE ) 18 = P4l A %0
IRV 43R 30 43, VAR e A I D) RE R AT L 4) I3 A=
BT o239 F ARG AT 72 h, R B & T IR, B0,
BBL b T VAR, R P G K e 92 TR A 560 2 T o 0 WL UL A5 2
FH I1(cTnl) A5 Bt A ALY B (LPO) . C J2 1 £ 1 (CRP)
IR, T A F A ) U B R L 5) e Atk AR I A
BEARGA R EZ S, AL %O R P A
il IR AR A
1.4 Sit=4biE

K SPSS 20. 0 GE it #48AFHT AF EEERILLX £ 5
TR AT K5 5 THBOR B LR (%) TR AT 2R
P<0.05 HESAGITE L.
2 #R

RN K2EFK6,

*2 WAREEARBEIELERLE(0=61)

Tab.2 Comparison of perioperative related indicators between

the two groups (n = 61)
5 #Ba &M ty#’ P

FREA (X +5,min) 134.50£17.63  142.54£16.09  1.233 0.078
REEEFHIA (N £5,min) 20.34£5.43 1.23£2.30  9.002 0.001
A ag(Xes,ml) 145.66+21.34  142.09£19.23  0.113  0.280
NAFGERA (N £5,d) 6.50+1.34 3.89£1.25  6.488  0.009

1388.43 +94.35
1435. 68 +430. 46
14(22.95)
15.78£3.25

1008.34+90.23  7.190 0.021
1451.27+455.63  0.233  0.212
4(6.56) 12.034  0.001
12.08£2.14  6.233 0.010

B3AE (X £5,mL)
BiRF (X £5,ml)
AR & A4 (%)]
LT
®3 FWHEEMAPHHRKELLE (X £5,n=61)
Tab.3 Comparison of MAP and HR between the two groups
(X £ s,n = 61)
LR B 1) bopceil YL t1&  PIA
MAP(mmHg) AR 89.48 £10.21 88.46+10.37 0.680 0.174
ARBE24h 94.14+12.28" 86.49+11.16 6.225 0.008
ABET2h 92.49+11.38 87.42+10.18 5.480 0.010
HROK /%) RAf 72.50+11.34 72.16+12.24 0.830 0.211
RJE24h 83.37+10.47° 73.63+9.78 4.335 0.018
RET2h 84.76+12.73" 74.68 +10.65 5.187 0.012
E 5 ARMARF A, P < 0.05. 84 K5F,
Note:Compared with those before surgery,”P < 0. 05 (for Tab. 3 - 5).
3 itig
i T AR S I I PR X M e A AR Y
FARITAZ —, GG R TF T ARAR L i )
Pi/ R A TERF , EAR GRS B R -1 {H 200 ]
YW 2R 58 MG 2R 58 55 3 U I S K HILAA B R
SN [] 5 ¥4 3 BB RO S D0 950 5 O WIS v

R4 FHBEHRBETINDKELR(X +5,5,n=61)
Tab.4 Comparison of analgesic effect and cognitive level

between the two groups (X % s,point,n = 61)

Ei-Eo i I8 bop:ceik WA 4R i P{E
VAS#4  Raf 1.18+0.43 1.20+0.45 0.231 0.120
RE24h  4.50+0.62° 3.33+0.62° 5.446 0.018

ARBET2h  3.08+0.55 2.01+0.41" 7.789 0.012

MMSEZ & A# 29.77+0.89 29.47+0.75 0.233 0.116
5 KE24h 25.66+0.23 27.80+0.67 4.005 0.035
RKET2h 27.00+1.45 29.43+1.72 5.018 0.030

*5 WHEEZE cTnl,LPO,CRPKFLLE (X +5,n=61)
Tab.5 Comparison of ¢TnIl,LPO and CRP levels between the

two groups (X = s,n = 61)

AR W bop il MR i P
¢Tnl(ng/mL)  K#7 0.45+0.16  0.48£0.20  0.554 0.278
ABET2h  0.89£0.35  0.56£0.23°  8.009 0.006

LPO(nmol /mL.) KT 5.44+1.25  5.60+1.33  0.145 0.276
RKET2h 10.35+3.40°0  7.41£2.28°  7.230 0.012

CRP(mg/L) AH 7.58+2.34  7.60+2.80  0.226 0.130

RBET2h 36.78+11.34° 22.39+10.56° 6.475 0.019

*6 MABERBEIRRMEEBRLE[F(%),n=61]
Tab. 6 Comparison of the incidence of postoperative adverse

reactions between the two groups [case (%),n = 61]

28 7 RN PReb PR PR EEAER &t

TR 6(9.84) 4(6.56)  0(0)  2(3.28) 12(19.67)
M 3(4.92) 1(1.64)  0(0) 1(1.64)  5(8.20)
pagiit 18.300
P14 0. 000

tR DA 5 | A il 8 SR e | & A il AN 5 4 L A 5T R, R
il i ity S Wi R R R ) e 2 RN B T
AR BRI B B8O BT, B ARG AN R RO & AE AR
FoxF oo WL 45 L HL AR /9 08 38 &R Se 52 A A
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Rl & AT i )BT = R BRI 77 R ls PR 7 80
EE, 08, TAZ,E MM 5T 4

(ERTHNRXARER,ZX 408400)
WE:BHH A ITFATE (HP)ARR ST 09 A 25 £ . R 2020 4 1 A £ 2022 4 12 A £ E Btk b oo K145 L IR
HP H 3§ 5ot & 3t A A B 26000 T 69 &4 312 6] ARABAR R 77 SR 25 89 R ) o oA T R4 ) ) (PPL) wa B 22 (124 41) (R %45
4 (VPZ) w8228 (84 471 ) \VPZ — B 20 (97 41 ) (PPL wa BE 20 T 3 &) B £ vk W 78 I [ £k 20 mg A B 2 K (bid) | + M1 & @M & (&
K1 gbid) + EEEEFEBEE (K 500 mg.bid) + AR A & [ 4K 200 mg B 3 K (id) ] VPZ WA T8 LKk
H (Hk 20 mg.bid) + T3 BAS £ (KR 1 g bid) + L2 F F BN E (H R 500 mg.bid) + A R Ak & (£ Kk 200 mg.tid) ;
VPZ BT & BERAR B4 A A (FR 20 mg.bid) + T EGARIE (FR 1 gitid) 3 WA 2R 5 RS 14d. 48R PPIwIK
20 \VPZ w320 % VPZ ZFR40 HP AR 1% 20 5 4 %) A 85. 48%,90. 48% ,88. 66% , 4L 18] o4 £ % £ 5+ (P > 0. 05) , HAX VPZ Wi 4
AR ROR # 7 ARFR 5 > 90%) 5 R R FAF LA H 5 514 15.32%,16.67%,7. 72%, AR WL E A 3% £ 5+ (P <0.05) &k ER%
BB BB/ TABRN HP ARIR G 9T ¥ , 4 VPZ WERST B AR IR A2 R AR RO R A R & T H 44 PPL WA ST 5 VZP (-6 &
FF R 3E T AR ) BT ik HP ARIR A & R0k 3 T PPLWBRIT ok 4240 Kt & A R B E £ 5 16 RATLAAL, AR £ 2 AGARIR AR
SRR 1 o IV AT AR IR A IR A AL 5 16 R IT AL
Evaluation of Clinical Efficacy of Vonoprazan in the Radical Treatment of Helicobacter Pylori
MENG Yajie,LI Rendong,DING Jiewen ,MIN Feng,DU Yun,WANG Min
(People’s Hospital of Nanchuan District,Chongging , China  408400)

Abstract: Objective To optimize the medication regimen for radical treatment of Helicobacter pylori (HP). Methods A total of
312 patients diagnosed with HP in hospital physical examination center or outpatient and without ulcer or other gastric mucosal
lesion confirmed by gastroscopy from January 2020 to December 2022 were selected. They were divided into the proton pump
inhibitor (PPI) - based quadruple therapy group (124 cases),vonoprazan (VPZ) - based quadruple therapy group (84 cases) and
VPZ - based dual therapy group (97 cases) based on different eradication regimens. The patients in the PPI — based quadruple
therapy group were given Esomeprazole Enteric Capsules [20 mg each time,twice a day (bid)] + Amoxicillin Capsules (1 g each
time, bid) + Clarithromycin Sustained Release Capsules (500 mg each time, bid) + Colloidal Bismuth Pectin Capsules [200 mg
each time, three times a day (tid) ]. The patients in the VPZ — based quadruple therapy group were given Vonoprazan Fumarate
Tablets (20 mg each time,bid) + Amoxicillin Capsules (1 g each time,bid) + Clarithromycin Sustained Release Capsules (500 mg
each time,bid) + Colloidal Bismuth Pectin Capsules (200 mg each time,tid). The patients in the VPZ - based dual therapy group
were given Vonoprazan Fumarate Tablets (20 mg each time, bid) + Amoxicillin Capsules (1 g each time,tid). All three groups
were treated orally with a course of 14 d. Results The success rates of HP eradication in the PPI - based quadruple therapy
group, VPZ — based quadruple therapy group and VPZ - based dual therapy group were 85.48%,90.48%,88.66% respectively,
with no significant difference among the groups (P > 0.05),and only the VPZ — based quadruple therapy group had a satisfactory
eradication effect (eradication rate > 90%). The incidence rates of adverse events in the above three groups were 15.32%,16.67%,
7.72% respectively, with significant differences among the groups (P < 0.05). Conclusion In the radical treatment of HP in the
population without ulcer or gastric mucosal lesion, the success rate of HP eradication and incidence of adverse events of VPZ -
based quadruple therapy are slightly higher than those of traditional PPl - based quadruple therapy. Although the success rate of
HP eradication of VPZ - based dual therapy (containing high — dose amoxicillin) is slightly higher than that of PPI — based
quadruple therapy,it is still unsatisfactory. More clinical researches are needed in the future to achieve more ideal eradication effects.

Key words: Helicobacter pylori;eradication rate;vonoprazan;clinical efficacy
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e (51.8%) , ok M ZR TR HLIX (47. 7%) , TR M Ve /e
X (46. 6% )4 HP &Y BB AN A B % TH AL T B
37 . ' AR G bk B 2H 20k B R R i 1 R BRI AR
B HP, AT iE A P 0 G, BRI 0% 0 R & A=
BB 5 R, A d 2 80% L1 b BAH Sk T 2
ZUM I SRR AR T8 R HEAE DR BR HP SR T N
SHROT BRI 0 T2 IR (PPL) + 2 Rt
P25 O A T B 25 0 7E B s AR AR ] R
FHPESEAE:, DL R AH HP B R X B B8 25 9 o8 sk, i #
R FIARA WA BT ARTERL A (VPZ) 1 s PR AT A
BT e TR B S (P — CAB) ), VPZ X & 1 417 151
YEFR % PPLRE 30 CBUA A9 B/, VPZ BT R 45 25 20 mg
JE 293 h B R pH T3 7,20 mg(4F H 2 R)EITH TR
B pH > 4 F1 pH > 5 ARSI ] (5 L4351 1009 Fl
99%10) ] W, , VPZ REHE AL FHAE A pH 254, i BT 24
VI A A i A YRR R E B TAE SR, R T
HRBR HP 3 T 1, A58 o [mUBUYE 200 1T HP BRI 3
(TC 1595 S HoAth 15 6 RO 45 ) VPZ DU BX | —BRARBR & PPI
PUBCAR BRIA ST AURCR RS 4 T
1 #ERE5HE
1.1 —f&ER

YA FRUE - 48 13C 8% 4C PRI A HP JR e,
F RS HP 25 8 H 4252 5 PPLVUBE & & VPZ DUk — Bk
HRBE HPIAYT  ASHIFIT 48 B B PR 2 AR B 22 B 2t v

HEBR AR UE - B Bek A A ik BV L B W e AR I
DIREA 4 R BB G 2 s IR R TERE N 42

S 0356 $F 5 4321« YEHL 2020 4F 1 F & 2022 4F 12 /]
TE B B Rk LB 12T B Bk A oz S H A 2
355 A8 2 312 9, 48238 97 T S W AN [6] 43 >4 PPT Y B 2
(124 5]) \VPZ PUBKZ (84 4] ) \VPZ —HRZL (97 1) .3 41

R — TR LR, BRAET W s, P S TR
HoAts (W) 8 SR IE , HomF8 15 22 S ¥ L Ge 12 3 L
(P>0.05), HA Aotk PROLER 1 (CH 7 1 B
TR FH 2555 I R BERBR 2R | 232 I3 ASIBR ) o
1.2 RBAR

PP DY & Ay 3 ] B8 5 7 s i s e 2 (T PR3 56 24
BB ], I 257EE H20130095, B A45K7 20 mg)
£ 20 mg B H 27K (bid) + Bl 55 PG A e 4 (1L 4R & 41
= 24 ey A BRI 29 7 H19993035, FLAS Ay B ki
0. 125 ) BHK 1 g .bid + i 5 R RS LE () M AATE D
A BRA ], FE257E5 H20051661, Mk AR 0. 25 g)
B 500 mg  bid + A5 il g 2 (1l P8 4R 2R 22 ik
Pl 25 A BR 2> 7, [ 2 HE 5 H20058476 , HLAS hy B ki
100 mg) 1K 200 mg, B H 3 ¥ (1id) ; VPZ PUIZH Jy &
IRkt A (Takeda Pharmaceutical Company Limited,
[ 2 7 J20200015, #LA& 4 B A7 20 mg) 1K 20 mg.,
bid + Bl S P ARBEBERF U1 g bid + FEHLEE R 2 BRI 4
500 mg. bid + g {4 L 5 Bk 1 3% 51K 200 mg, tid; VPZ —
R et IR AR v A R 41K 20 mg . bid + B 5P AR
PRR 1 g tid; 3N T IREE 2 7 BRI 14 d.
1.3 WEiEHR

XF L 3 4 AR 1 HP YR T RCR (G i f R e, HL
DIRRBR A > 90% A ARBRBCRWE ) , LA 92 J8TS =k
21 OB RAESEA R R TE
1.4 SitEaE

K JH SPSS 26. 0 483 2# 8 AF 53 B o TR BERHT & I
B3 AR BT 2255 PEmE, LLX = s 2R 4T K3 5 2 22 U LA
M(Pys, Prs) Fom ATAES BB 5 T HBOR B (%)
PR AT PRI o R F AU A 36, 45 55 7K o = 0. 05,
P<0.05 A E L.

®1 3HBE-MARLLER

Tab.1 Comparison of the patients’ general data among the three groups

it 28 5
AR P&
(n=305) PPIWEL(n=124) VPZwWH#(n=84) VPZ =% (n=97)
MR [4(%) ] 5 129(41. 35) 65(52.42) 33(39.29) 31(31.96) 0. 008
=S 176(56. 41) 59(47.58) 51(60.71) 66(68. 04)
Fd 5] (%) ] 20~<40% 78(25.00) 32(25.81) 26(30.95) 23(23.71)
40~<60% 161(51. 60) 64(51.61) 39(46. 43) 55(56.70) 0.712
> 60 % 66(21.15) 28(22.58) 19(22.62) 19(19.59)
IR EFH (X £5,kg/ m?) 26.24 +3.44 26.09 + 3. 42 26.48 +3.68 26.21 +3.27 0.720
R s [ 4] (%) ] 95(30.45) 49(39.52) 24(28.57) 21(21.65) 0.015
ARB L[ (%) ] 84(26.92) 41(33.06) 24(28.57) 20(20. 62) 0.121
ks AR [ (%)] HAR R 55(17.63) 100(80. 65) 67(79.76) 75(77.32) 0. 827
AR BB TR (R R 26(8.33) 26(20.97) 16(19.05) 25(25.77) 0.520
590 R =3 130(41. 67) 83(66. 94) 59(70.24) 79(81. 44) 0. 049
HAu(peik 2 BJESF)  65(20.83) 38(30. 65) 37(44.05) 20(20. 62) 0.003
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A, ZRA ST E X (P<0.05),
®2 3HBEHPREBRIRLEK[H](%)]
Tab.2 Comparison of HP eradication effect among the three

groups [case (%) ]

R PPIWERZL(n=124) VPZwWHZ(n=84) VPZ=H(n=97)

R 106(85. 48) 76(90. 48) 86(88. 66)
% 18(14.52) 8(9.52) 11(11.37)
P! 1.254
P& 0.534

R3 JHBEIARBHREBRILE[61(%)]
Tab.3 Comparison of the incidence of adverse events among the

three groups [case (%) ]

b kA OMB 0 kR Z2Ah 0 B 2
PPImB4A(n=124) 2(1.61) 3(2.42) 2(1.61) 2(1.61) 4(3.23) 6(4.84)
VPZwi(n=84) 1(1.19) 2(2.38) 1(1.19) 3(3.57) 2(2.38) 5(5.95)
VPZ =34 (n=97) 2(2.06) 2(2.06) 1(1.03) 1(1.03) 2(2.06) 0(0)

3 it
3.1 ERIMNTHIRE

B R ) 7 LA R U S T =, HP SR A
L 3 4 At B AR KA S T T HP R 5 34 8 1R
L2023 A T IERAT B R B ) 1 R T U
Tyl 2 W AE R BN 2 R BRIG T  VPZ gl
HEGH K - BRI (ATP) i & A4 Al i 5 4
T B B4y 12 5 PPLAE [L , VPZ B BT K Ay fit
B R (pKa) (8, FERR PR IR AR e, HLJCH RO -
PRI, VPZ AT S5 5 5 A 3 ] B 1R 43 b o T AL 1
FEPURINFH FARER HP B YYIG Y7, i R T H AR 1Y
HRER HP YTk (H A 23k i Se 5 AR v hi Az FH T AR BR
HP W E 50 o 7E H ARZET 05 WG R 3, vpz =
HRT7 ¥ (BB BT BE VG AR + e 585 22) % HP I AR By
92. 6%, Ml &7 2 R PLik (PPT) 7 MR F K 75. 9% 13,
H AR ) — T ZE 26081 s, VPZ + WL = 1067 25 (AR s
& T PPL 4 R TEie AT 2 /D RRYT , VPZ B
FHT HP BARBRIGITF I BR1, VPZ BEF A MARBR HP 1)
bk YSENEPN S SR Tl

I E AL R HP L ya T rh R 25 ) i e B AT A 0T
22 ] J (AN JH 5 %8 b VPZ B 45 259 R A F 2 it ) ) A7
FRERTT, TLVE 4 B9 — T Rt AL BRI 56 (RCT) B 58, A
[) 774 B B PG 4K (1 000 mg . bid / tid ) F1 VPZ (20 mg . bid)
257,10 d AR BRACR Y RAE (R ER 2 < 90%) , F5E A
BN R 25 2GR RN R R E K 2R 14 d, DAR R AR R RS,
ARBFIE T BRI R AE IS, VPZ 15 40 MR [ R AT R 3k 3|
90% , % JE R R A AR5 A A ABRAE IR 22 4 40 ~ 60 22

FE BRI A I AR R | I A
I , A B AT R AT 5 PG AR 25 , i i JC vk i e S R 2
3 SRy A b DX B 5 PR 24 28K DR ol B T 2 T 24
T2 J3E T 245 A5 AT B A7 A T I ) i X 22 S S Ak 2
S, e AT 2R g PR L 2E e VPZ (B G
F BT S PG AR ) WK Ty G ANy i ik — 25 B RV 5 B ik
3.2 FFITEMRER HP REIR A

HP JE e b T i I 04 d5 322 ] 0k e B8 25 ) ik 245
PERYSE N, Bl AR BRZ 8 3 T B e G R s
2338 BT 25 W) it 25 R 1 — A0 T AR IR AR BRIA
J7 A MERE R DR, $E0E HP B AR B R B e B Fk
HP JE AR BRI YT AH G TS R rh 2 0 31, im A 5] ]
P& v i 24 DA AR )RR B 3, S B R DU I AT R R E
e HP M BRYA YT 77 46 . HHT, VPZ F TR B HP B — %
Wedd =T VR M Wik R T2 EERENR
(24 3 RCT, 7 220 {51 B 5 ) Vo= 200 30, A F =Bk Oy
22, B Bk R I K %R AT 42 R HP AR BR R [81.3% Lt
71.3%,RR = 1.12,95%CI(1.09,1.15) ,P < 0.05], H.
PP AL S AE AN TR0 TR 245 90 445 09 S 4 93 B v 25 SR —
2V RN IEAESEAT I — T4 A 327 {5 .35 1) RCT B
5%, BIEIPAL 14 d 3T VPZ (19 =36 J7 B F1 VPZ 3t T4
FI ) PO BT FH T AR B HP A A SOPE R4 41k | %5 it
FELE R AT e 3R E HP B IR YT SO 245 B 5
() BT AR 22 B 7RI R I FH A & S PRI AEAE R
ULV 2 BREE [ ZATH AR o OR BZ 1) RCT & 3R,
e FH 8 R S A B0 BT 7 A S R RO R IR Sk O
O S SRR R 22 A e (2w [ () — JRLF 98 & B, VPZ +
25 R PUERYT 1k Y e bE S 25 o S R B
b By R R AN Y L et Sz M R Y RS
YR ARRER R | [RI4 T 50IE VPZ AN PPTHFARBR HP
HIT R 2 e AR TPk T 3FARYT 74, PPLIY
BCZ AN VPZ DU ZH h A B S A A R s g b PR s
AR AN RS2, AN BN (g TE ) I 22 2% 18
PUR 55| K& o R, B R FEARBR HP 36T A 2 42
HA R, U AR TR E HP i 25 32528 4F 5 1918 60 T i H
B DU T 5 S5 MR BR BH S T g
3.3 IEEMEMUARE HP HX

WK IR, 35% ~ 87% WY LI REMETH AN B AR 3 Jek e
HP, FJ UK DI REMETH LA K5 HPJER e 562512007 4F,
KEFE PN T 7R HP 556 FER 2%
I A 128 56 ) BF 5% % B0, AR B HP J5 , T RE M TH L A R
S BT AL R AR s 20— T ZE AL 5T T 4B T
6 781 1] HP FH P ) D g v H I ik i & (29 I RCT) , &
PR AE 25 AN K ARBR HP 3R YT AlG @ fnekcss Dhre i B
J o e AR 27 AR ST TR g A NRESR TR BE T 11217 B B
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Signal Mining of Adverse Drug Events of Pazopanib Based on FAERS
YOU Hongyong ,LI Weiping , WANG Qiang
(The Second Affiliated Hospital of Army Medical University ,Chongqing,China 400037 )

XEHS 1006 — 4931(2024)12 - 0105 — 05

Abstract: Objective To provide a reference for the rational use of pazopanib in clinical practice. Methods The adverse drug
event (ADE) reports with pazopanib as the primary suspicious drug in the FDA Adverse Event Reporting System (FAERS) from
January 1,2009 to April 30,2023 were obtained, the ADE signals were mined by the reporting odds ratio (ROR) and Bayesian
confidence propagation neural network (BCPNN) methods. Results A total of 24 141 ADE reports were obtained, and 273 ADE

signals were detected, involving 21 system organ classifications (SOCs),in which various examinations (22.71%) , gastrointestinal
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disorders (15.02%) and hepatobiliary disorders (6.23%) involving more signals,with 62,41, 17 signals respectively. The top three
preferred terms (PTs) in terms of reported cases were diarrhea (4 065 cases),anorexia (1 648 cases) and hypertension (1 395 cases).
The top three ADEs in terms of signal intensity were anorectal ulcers, hair color changes and eyelash discoloration.
Conclusion The results of pazopanib — related ADE signal mining are basically consistent with those recorded in the drug
instructions. For some ADEs such as lumps (multiple parts) and xanthopsia that are not mentioned in the drug instructions of
pazopanib, although there is currently no research to confirm their direct association with the use of the drug,attention should also

be paid in clinical use.

Key words: pazopanib; adverse drug event; FDA Adverse Event Reporting System; signal mining; reporting odds ratio; Bayesian

confidence propagation neural network
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Tab.1 Fourfold table of disproportionality measurement
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Tab.2 Calculation formulas and signal generation conditions of

the two algorithms
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Tab.3 Basic information of pazopanib — related ADE reports
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Tab.4 Major ADE reports of pazopanib
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Tab.5 Signal intensity of major ADEs of pazopanib
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Tab. 6 Results of signal analysis of the top five PTs under various SOCs involved in pazopanib
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Effectiveness and Safety of Thymopentin in the Treatment of Herpes Zoster:A Meta — Analysis
WANG Yu,LIU Yu,YANG Jiadan,WANG Hongmei,SONG Jie
(The First Affiliated Hospital of Chongqing Medical University ,Chongqing ,China 400010)

XEHS 1006 — 4931(2024)12 - 0110 — 06

Abstract: Objective To provide evidence for the clinical use of thymopentin in the treatment of herpes zoster. Methods Randomized
controlled trials of thymopentin in the treatment of herpes zoster in the CNKI, CBM, VIP, WanFang, PubMed, Embase and The
Cochrane Library from the inception of each database to November 2023 were collected. The RoB 2.0 tool of the Cochrane manual
was used to evaluate the quality of studies,the RevMan 5.4 sofiware was used for Meta — analysis,and the GRADE tool was used
for evidence quality assessment of outcome indicators. Results A total of seven studies were included, all in Chinese, involving
471 patients. The Meta — analysis showed that the pain relief time (MD = - 1.62,95%CI (- 2.29,- 0.96),P < 0.001] , pain
disappearance time [MD = - 3.07,95%CI (- 3.74,— 2.39),P < 0.001],effective rate [RR = 1.13,95%CI (1.04,1.22),P = 0.002],
0.41,95%CI (0.19,0.91),P =

those in the control group,but the scabbing time in the test group was similar to that in the control group [MD =

(- 2.44,0.20),P =

0.03] in the test group were significantly better than
- 1.12,95%CI

0.10]. The quality of evidence was low or very low. Conclusion Thymopentin therapy is more effective and

and incidence of adverse reactions [RR =

safer than simple antiviral therapy for herpes zoster,but the evidence for current conclusion is relatively low,lacking robust support
for clinical practice and requiring more high — quality researches to confirm.

Key words:thymopentin;herpes zoster;effectiveness;safety; Meta — analysis;evidence quality
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Tab.1 Basic characteristics of included studies
FEEREE Rl Fitk T .
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Fhy (C/1T,4) (CIT,%) st HR 4L R
HE1012 18/18  (61.7+6.3)/(63.2+5.8) F4i%% 800 mg fid + 242 % B, 20 mg tid+ 4% B,50mg, SRALH LZWEBREK DO

tid, 34 A) 2 F #4200 mg.qd + 44 Z B, 100 mg.qd + 4

I mg.qd(5547d)

A% B, 500 pgqd(F#27d)

B £ 2022 25/25

(42,36 +8.51) /(43.28£9.06) A& 558 50 mg.qd R bid(F425~7d)

ML R LR AR §
30 mg.qd(7#5~7d)

EEL014 22/26 65.25+8.42 #HEE250mg tid + A FB, 100mg+ FAKO. Smg(F HBALBEEMELK @
#14d) 2mg.qod(F7 4 14 d)
ZMH015 39738 F#63.25 &% % 300 mg.bid (57 %2 14 d) DR P ) €N ONO6)
I mg.qd(57 42 14 d)
FA£192010 50752 F449.8 B[ 4% % 500 mgqd + B B KA S mg.qd + 425 B, 20mg, SHRALH LZ AR LK DO

td(F47d)
a8 2020 45145 (46.2+3.3)/(46.5+3.2)

# iz 2014 30/38 27~61

£ 5%% 250 mg bid(57 %10 d)

FE%FSmgl (kg d)(F710d)

1 mg.qd(F#7d)
ABAAREE MR LEK @O

1 mg.qd(5410d)
sRAAEERERIK DQ0D

1 mg.hid(57 %10 d)

EC AR, T AR fid, tid, qd, bid 2 A1 A FER 5K 3K 1K 2K qod ARER 1K,

Note: C refers to the control group,and T refers to the test group. fid,tid,qd,bid refer to five times,three times,once,twice per day,respectively;

qod refers to once every other day.
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Testfor overall effect Z= 4.78 (P < 0.00001)
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Fig. 4 Meta — analysis forest plot of pain relief time in the two groups
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Fig.5 Meta — analysis forest plot of scabbing time in the two groups
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Fig. 6 Meta — analysis forest plot of pain disappearance time in the two groups
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Fig.7 Meta — analysis forest plot of effective rate in the two groups
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Fig.8 Meta — analysis forest plot of adverse reactions in the two groups

B (P <0.05),

BT A 58 0 A SCHERAN 12 10 55, %Fﬁﬁﬂ?ﬁﬂrl’ﬂﬂ@
75 BB K Fem Ay , WG IE 72 b — ol b HE
AR, H GRADE P T H B A & & R vEr , Mok
ﬁ@‘iﬁﬁ@ﬂ‘ifﬁ%ﬂr@ﬁ%ﬂii‘%vﬁﬁ%oxﬁ%ﬁ\%%%ﬁ%
Meta 73 M 45 347 GRADE P4 , 0 i T BN 89 i

fay RV 85 vy, EL & 73 45 R FE B AE AN —

EAFERER N R, AR R R
Ife R S B i 278 38 SUAT B R R R

HAERAKE B
UEHE SCFF, DR x

e AR A F T A R 8 MR A i 2R 32 - 3645
SANGHETR 1 B K00, Ham a1 g b 2 4 B A% Ak, 38
G PEBREE 11 (IgM, TG, TgA ) FLARTE AL A0 D, 14 58 15 s 41

113



5t ¢ 4 lﬂ 3% 2024 £ 6 J1 20 H 45 33 455 12 10]
Drug Evaluation China Pharmaceuticals Vol. 33, No. 12, June 20,2024
*2 MBRERKETHREZH GRADEIEREHER
Tab.2 GRADE evidence profile of thymopentin in the treatment of herpes zoster
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Diagnosis and Treatment Practice and Literature Analysis of Necrotizing Fasciitis Induced

by Vibrio Vulnificus Infection:A Case Report
TAO Chun,FAN Xigeng,ZHOU Lin,SHI Min,HU Gongli,TIAN Yuan,WANG Zhongshu

(The Fourth People’s Hospital of Zigong . Zigong.Sichuan ,China  643000)
Abstract: Objective To improve the therapeutic effect of Vibrio wvulnificus infection. Methods The diagnosis and treatment process
of a case of necrotizing fasciitis induced by Vibrio wvulnificus infection was retrospectively analyzed. The patient was admitted to the
hospital for 1 d of swelling and pain in the right hand due to being stabbed while cooking oysters. The physicians provided the
patient with symptomatic supportive treatment such as Cefuroxime Sodium for Injection and hypoglycemic drugs for 3 d, but the
infection continued to worsen. Therefore, clinical pharmacists were invited for consultation. Based on literature analysis, clinical
pharmacists considered that the patient was infected by Vibrio wvulnificus according to her epidemiological history, history of diabetes
mellitus, clinical manifestations and characteristics of disease course,and suggested using intravenous drip of Ceftriaxone Sodium for
Injection and Levofloxacin and Sodium Chloride Injection combined with surgical debridement for preemptive treatment, which were
adopted by the physicians. On the 5th day of admission, the bacterial culture of the patient’s pus showed Vibrio vulnificus, and
ceftriaxone and levofloxacin were sensitive to it. On the 18th day of admission,the patient’s infection symptoms and signs improved
obviously, blood sugar was stable, and the treatment course was sufficient. The clinical pharmacists suggested discontinuing the use
of antibiotics, which was adopted by the physicians. Results On the 30th day of admission,the patient’s wound completely healed
without any special discomfort, she were cured and discharged, and no recurrence occurred during six months of follow up.
Conclusion Necrotizing fasciitis induced by Vibrio wulnificus progresses rapidly with high mortality. Medical personnel should
strengthen their knowledge of Vibrio vulnificus infection and provide targeted treatment in a timely manner. Policy intervention and
preventive education can decrease the incidence of Vibrio vulnificus infection.

Key words: Vibrio vulnificus ;necrotizing fasciitis; diagnosis and treatment practice;literature analysis;pharmaceutical care
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Tab.1 Anti — infective treatment regimen for the patient during

hospitalization
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R2 BEERHEBEIRENER
Tab.2 Results of infectious indicator monitoring for the patient

during hospitalization

- T. hs - CRP PCT WBC NEU
(‘) (mg/L) (ng/mL) (x10°/L) (x10°/L)

2022-09-11  36.6 51.2 14. 740 14.68 13.34
2022-09-13  39.1
2022-09-14  37.1 82.30 14.130 8.47 7.52
2022-09-17  37.2 88.8 4.060 9.95 8.39
2022-09-23  36.8 58.3 0.178 7.93 6.27
2022-09-26  36.8 63.1 0. 103 7.21 5.21
2022-10-07  36.5 6.9 0. 027 4.53 2.84
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Fig. 1 Results of postoperative pathological examination of the ne-

crotic tissue in the patient’ right hand dorsum (x 400)
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Rationality Analysis of Anticoagulant Drug Use Among Patients Undergoing Orthopedic

Surgery in a Hospital
ZENG Yuhua',GU Ping'?,ZHANG Peng',CHEN Ping’' ,SHAO Ying’
(1. Suining Central Hospital ,Suining . Sichuan . China  629000; 2. Suining First People's Hospital . Suining . Sichuan , China 6290005 3. The First
Affiliated Hospital of Chengdu Medical College ,Chengdu ,Sichuan,China 610500)

Abstract: Objective To promote the rational use of anticoagulant drugs in clinical practice. Methods The medical records of
patients underwent orthopedic surgery in the Suining Central Hospital from January to June 2022 were extracted retrospectively
from the hospital information system, the information on the patients’ gender, age, body mass, surgical type and anticoagulant drug
use was collected. Based on the drug instructions, the evaluation criteria for the rationality of anticoagulant drug use in hospital
were formulated according to the relevant guidelines and expert consensuses to evaluate the rationality of anticoagulant drug use in
patients. Results A total of 411 patients were collected,including 393 cases (609 case times) of irrational drug use. The top three
types of irrational drug use in terms of incidence were inappropriate medication timing (255 case times, 41.87%) , inappropriate
indications (114 case times, 18.72%) , inappropriate usage and dosage (113 case times, 18.56%). The inappropriate medication
timing was mainly induced by early initiation of anticoagulation after surgery (245 case times),including 233 case times of using
enoxaparin sodium (95.10%),11 case times of using apixaban (4.49%) ,one case time of using fondaparinux sodium (0.41%).
The inappropriate indication was mainly induced by off — label drug use (106 case times, 92.98%). Inappropriate usage and
dosage were mainly induced by high preventive doses (56 case times,49.56%) and low treatment dose (51 case times,45.13%).
Conclusion The irrational use of anticoagulant drugs among patients undergoing orthopedic surgery in this hospital is serious. It is
necessary to strengthen the professional knowledge training for clinical physicians and pharmacists on anticoagulation — related
guidelines and drug instructions to improve clinical awareness of rational drug use,and ensure the medication safety of patients.

Key words:anticoagulant drug;orthopedic surgery;perioperative period;inpatient;rational drug use;medication evaluation
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Tab.2 Irrational use of anticoagulant drugs in patients (n = 609)
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KRR N XA L LI R R R B RS AZFEIRTZAK — 1 375 A

Literature Analysis of Adverse Drug Reactions Induced by Nivolumab
ZHAO Shiging' ,YANG Shuangning’,GUO Qing’
(1. Beijing Language and Culture University Hospital ,Beijing,China 100083 ; 2. The First Affiliated Hospital of Zhengzhou University ,Zhengzhou,
Henan , China  450000)

Abstract: Objective To provide a reference for timely identification and response of adverse drug reactions (ADRs) induced by
nivolumab. Methods The case reports of ADRs induced by nivolumab in the PubMed, CNKI, WanFang and VIP from the inception
of these databases to December 2021 were searched. The clinical information on patients with ADRs (including patients’ general
data, primary disease, dosage of nivolumab, occurrence time of ADRs, involved systems / organs, clinical manifestations, final
outcomes) was summarized and analyzed. Results A total of 600 studies were included,involving 649 patients (679 case times of
ADRs) , including 444 males (68.41%) and 205 females (31.59%),with the mean age of (63.41 + 12.63) years. The primary
disease of patients was mainly non - small cell lung cancer (219 cases,33.74%),followed by melanoma (203 cases,31.28%).
A total of 505 cases (77.81%) were treated with nivolumab monotherapy, with four and 59 cases receiving the higher and lower
dosages than requirements of the drug instructions respectively, and 144 cases (22.19%) were treated with nivolumab combined
with other drugs. ADRs mainly occurred within six months after medication, mainly involving the endocrine system (105 case
times) , nervous system (95 case times),skin and its appendages (84 case times). Eight case times of ADRs (1.18%) showed the
clinical symptoms that relieved spontaneously, 576 case times (84.83%) showed improved clinical symptoms after symptomatic
treatment, 72 case times were fatal (10.60%, mainly involving the cardiovascular system, neural system, musculoskeletal system).
Conclusion Males and patients aged 60 to 79 years are more likely to suffer from ADRs after using nivolumab, and most of
ADRs occur within six months after medication. The ADRs involve many systems and are mostly mild, which can improved after
clinical treatment. However, myocarditis, myasthenia gravis, myositis, transplantation rejection and immune - associated pneumonia
should be paid more attention to prevent fatal ADRs.

Key words:nivolumab;adverse drug reaction;literature analysis;programmed death — 1 inhibitor
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2.1 XEANERIER

LR ZR B SCHR 2 199555, i Je Fe g ASCHK 600 575
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2.2 BEMIN FR5FEBERR

600 f SCHkTY K B4 649 1) FLrh 55 444451 (68. 41%),
2 205 Bl (31.59%) ; 4F % 9~98 %, °F- ¥ (63.41 +
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x1 BENMINEERS T (0 = 649)
Tab.1 Distribution of patients’ gender and age (n = 649)
Fi R k() ARE(R)]] & B k() AHIH(%)]
<494 51 35 86(13.25) |70~79% 128 54 182(28.04)
50~59% 83 40 123(18.95) | 80~89% 25 17 42(6.47)
60~69% 155 59 204(32.97) |>90% 2 0 2(0.31)
F2 BERBERRDM(n=649)

Tab.2 Distribution of primary diseases of patients (n = 649)

BEis AR ARG | BERR MR ARRG| REER MR AERQ)
ShEREE 20 BU | EEFAREE I L6 | kBB 6 0.9
2eEE A3 3L | RRLEE 1 L&) |RAREEE 5 0T

Baks 0 L0 | FakE 0 LS |EZRREE S 0T
5% N3N | MEEE 9 1Y |24 049
B 9 2% | BRE 6 0.9
2.3 BEHAGER

649 AR ADC TR 2R T 50561(77. 81%),
AT 50 1 5 24 0 B0 A5 4 77 57 = (3 mg / kg L B 2 JH]
17K ,240 mg %5 2 J& 1%, 480 mg . 55 4 & 1 %) HLa% , 4%
A AR i A2 A 3341 52 ) 448, Ay 115 4
PRI A 285 1 1 ) g s 1), sl A 46 o B R R i I 7
fli FEE I/ NR 0. 36 mg / kg (2 J8 11K) , 5 KK 10 mg / kg
(2 J8 13 S TEILER 3. R BRI & 26T 144151
(22.19%) , LA UEA BB 115 40 (A7 11491 R i 24 5
BIT) A HAh 245 29 i
R3 HERFAAFAGFHY ADRE LA H R (n =505)

Tab.3 Medication regimen for ADRs induced by nivolumab

monotherapy (rn = 505)

BHG%E wa Amit(%) CEVES i Aait(%)
Img/kg, 2B TR 255 50.50 | 6mg/kg, 4R 1R 2 0.40
40mg, 2 1K 65 12.87 | 10mg/kg, 21k 2 0.40
Img/kg 41 8.12 | 1mg/kg,2 1K 1 0.20
2mg/kg, 3R 1k 38 7.52 | 3.2mg/kg, 3R 1K 1 0.20
180mg, 48 1k 42T |0%6mglke2BIK 1 0.20
mg/ke, 3 1K 5099 |0.5melke 0
2mg/kg 5 0.99 | 2.4mg/kg 1 0.20
Tmg/ kg, 2 1 40 |RBEBREREE 6 B
40mg, 3/ 1K 2 0.40

2.4 ADR % 4 fid]

649 14 i # 2% 4= ADR 679 7%, ¥} 679 1 ADR
KAz a], Horp 12 A0 SRR YT RN 1 WL 3R 40 ADR
B B %A T8 WS 10 min, R R B9 A G
ADRIS R L% 4 FRY7 5 8 h, e o FH 2 50 J& 30 (B
200 J& , 2546 1~ 1) J5 AEIR M ADR e & 4 THF 2 )5
8 H .34 BB H T BURYT 7 &5 8L ADR, H
27 151 R0 iy A iR G BT B2 R T T AR R R 4 2 BN
RAC PS5 HAh 25 W) 7 545 25 J5 B, 7 B R4 b B
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Tab.4 Distribution of occurrence time of ADRs (n = 679) 679 {ﬁ”?ﬁ'\ ADR , i % SR E A T2E# S @J w(l. 18%)
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Tab.5 Systems / organs involved in ADRs and clinical manifestations
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®6 HAMADRRRRG /HESKARI(n=72)
Tab. 6 Systems / organs involved in fatal ADRs and clinical
manifestations (n = 72)
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Research Progress in the Diagnosis and Treatment Drugs of Pancreatic Exocrine Insufficiency

ZHENG Yunhua',QIU Tao' ,HUANG Yue',ZHANG Lina’,CHEN Li'
(1. The Affiliated Hospital of Southwest Jiaotong University + The Third People's Hospital of Chengdu ,Chengdu,Sichuan,China 610014;
2. The General Hospital of Western Theater Command of PLA,Chengdu,Sichuan,China 610083)

Abstract: Objective To provide a reference for the diagnosis of pancreatic exocrine insufficiency (PEI) and pancreatic enzyme
replacement therapy (PERT). Methods The PEI - related studies in the PubMed, CNKI and WanFang databases from January
2009 to June 2022 were searched to analyze the epidemiological characteristics, etiology, clinical characteristics, diagnosis of PEI,
exocrine function evaluation methods, the treatment timing and medication selection of PERT. The approved pancreatic enzyme
preparations, relevant ingredients and the attentions for their use were summarized. Results The secretion function of the pancreas
was regulated by nerves and hormones. The mechanisms of PEI included loss of pancreatic parenchyma,inhibition or inactivation of
pancreatic secretion function and imbalance of postoperative pancreatic secretion function. The common etiologies of PEI were
chronic pancreatitis and pancreatic cancer in adults,and cystic fibrosis in children. The gold standard for PEI diagnosis was the 72 —
hour fecal fat test, but it had gradually been replaced by the fecal elastase — 1 (FE — 1) test, and the pancreatic exocrine
function was evaluated by multidisciplinary methods. PERT was the preferred option for PEl recommended by relevant diagnostic
and treatment standards, which can significantly improve the survival rate and quality of life of patients. A total of 18 commonly —
used pancreatic enzyme preparations were approved by the United States, China, the United Kingdom and the European Union,
including eight in China (five domestic and three imported drugs),in which the intestinal coating preparations with stable release,
high stability to acids and ability to be used at high doses were the preferred drugs. There were limited studies involving the
interaction between pancreatic enzymes and other drugs,which should be given attention in clinical medication. Conclusion Developing
more accurate diagnostic methods for PEI and more stable and long - acting pancreatic enzyme preparations is of great significance
for the treatment of PEI. This study expands the knowledge of PEI, improves clinical diagnosis and treatment regimens, promotes the
utilization of PERT drugs, which can provide a reference for individualized clinical medication.

Key words: pancreatic exocrine insufficiency; diagnostic method; pancreatic enzyme replacement therapy; pancreatic enzyme

preparation;intestinal coating preparation
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Tab.1 Commonly — used pancreatic enzyme preparations approved
by the United States,China,the United Kingdom and the

European Union

A A Fikd

#E PERTZYE 8000 Mished  PEREES 000 UT, & & e
28750 U, & #8530 250 U*
VIOKACE 20800  Mrighcd  Fesd20 880 U, & G B
78300 U, 7 #8578 300 U’
PANCREAZE 2600 Jfhcs  JeMEs2600 U, & & 8
8800 U, % #8515 200 U*
ZENPEP 3000 Wik BeREE3 000 U, % &G Be
10000 U, % #38 14 000 U’
CREON 3000 WEiE MeMEE3 000 U, & @8

9500 U", 748 15 000 U"

TE LR (BiE) KA M0, 1 g, TR k450.75 ¢

Was R
W Bl 1y 2 M i il Jig I 85 20 000 U*, & & Bl
(0.3g) 1200 U, % 48 16 000 U*

WeBEmE R (0.3g) (BE)RF MBE0.3g

B M B A Mol SLBEE RAEEA0. 1 g

L kmkE  RERN s B > 3000 U, & & 8 >
(1) 480 U*, i #88 > 5700 U*

W B 7 2 Waicd  MeREE20 000 UT, & G B
(i#m) 1200 U", % #»8 16 000 U*
Ko T M VRl K B B4 A 24 mg, MBS
(it m) 220 mg
A7 KB R R A Jig 5 B 15 mg, % & B4 20 mg,
(it m) A HES50 mg
%8 Creon 20000 Wi MeREE20 000 UT, & & B
1200 U", 3 #»8 16 000 U*
Creon 25000 Wik g PeREE25 000 U, & & B4
1000 U", 3 #8 18 000 U*
Creon 10000 Wi & B& B B 10 000 U', & & Bg

600 U", 7248 8 000 U"
it B AR Mg W20 000 UT, % & B
1200 U", % 48 16 000 U*
at B AR e EE35 000 U, & 6 B
1400 U*, s 43825 200 U*
O BN 25 5 4 B R 3 R A AR5 (BB R R IE
A )

Note:* refers to the unit specified in the European Pharmacopoeia,

B ¥ Pancrin 20000

Pancrin 35000

while # refers to the unit specified by the International Pharmaceutical

Federation (i. e.the actual enzyme activity unit).
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