AT BS W RDUR 22440 (BR2ERR) Vol. 47 No. 5
2026 4£ 5 H Medical Journal of Wuhan University May 2026

DOI: 10. 14188/;. 1671-8852. 2025. 0177 XEHS 1671-8852(2026)05-0653-06

N ICU B B e Peomhs O 5 4 06 i e i)
I\ BF 5%

EE X' % A %hlagr OB OBXE' ORAMNED OKROE!
MR E KA E R s E e /M AR R PEEES, CEAEWPE, R, CEE
LI PR 210037

WE B e AR ICU B W B S AR B BE A AR 6 R p sh A28 Mk JRB e 8 Z A A e . o o .
SR FAE R AR i, T 2022 41 2 7 3 2024 45 3 7 1 1105 43 o 25 28 0K 2 B D B B A S A0 A HEBR AR VE 1 2 A4
ICUSMRI IR Z — M BB VRN A X 4. R0 — M BRI A 3 87 W10 1 3% (BPT) it R A 4 {7 38 (SF-36)
X R TR R B s M BE S 3,6, 124 H M0 AL 6 i s E A7 ) B A . 2 R TR ALY 156 I/ v 1ICU 4
B i B] 1~43(9. 53£8.16) d,ICU B & & #0043 S B W B FE 4 (P<C0. 001) 3 A2 7% B i B 3 S8 W b 7+
F(P<0.001) . Pearson A 5&/Hr 7m0 5 AE WG | AE AR BERT B BEfe 3N H 64 H 124 H 2 Ak =
—0.384,P<C0.001;r=—0.517,P<<0.001; r=—0. 606, P<C0. 001; r=—0. 363, P<C0.001), % :ICU i} Fz ik &
PR T R B A T O AR AN [ B B A A AR Ak AR A R AT, U L A R R B Rk B
T R TR AT BT T R AT T T, DT 4R v AR A AR A

KR MR E L ICU; B R s 5 5 AE I B ks 9\ 1] B 5%

FESZES R473.5 XEARRIREDS A

Longitudinal study of pain and quality of life in adult ICU patients after

discharge

LI Qingyun', ZHANG Ying’, XU Yahong’, WANG Ling', XU Yixia', ZHANG Lijun’, CHEN Hao"
'Department of Nursing, “Intensive Care Unit, "Department of Tuberculosis, ‘Department of Orthopedics,
Nanjing Hospital Affiliated to Nanjing University of Chinese Medicine & The Second Hospital of Nanjing,
Nanjing 210037, Jiangsu, China

Abstract

Objective: To study the dynamic changes of pain and quality of life in ICU patients at different
stages after discharge, and to determine the correlation between them. Methods: From February
2022 to March 2024, patients who were admitted to one of the two ICUs (surgery and internal medi-
cine) that met the inclusion and exclusion criteria in The Nanjing Hospital Affiliated to Nanjing Univer-
sity of Chinese Medicine were investigated by convenience sampling. The general information ques-
tionnaire, Brief Pain Inventory (BPI) and Short Form 36 Health Survey (SF-36) were used to investi-
gate the pain and quality of life of patients in the hospital ward and at the end of 3, 6, and 12 months
after discharge. Results: Among the 156 patients included, the length of ICU stay was 1-43 days
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(9.53£8.16) days, and the total pain score of ICU discharged patients showed a gradual downward
trend (P<C0.001). The total score of quality of life showed a gradual upward trend (P<<0.001). Pear-
son correlation analysis showed that pain was negatively correlated with quality of life at hospitaliza-
tion, and 3, 6, and 12 months after discharge (r=—0. 384, P<C0.001; r=—0.517, P<<0.001; r=
—0.606, P<<0.001; r=—0.363, P<C0.001; respectively). Conclusion: The pain severity and qual-

ity of life of discharged patients in ICU show dynamic changes at different stages of the disease. Low-

er pain intensity correlates with better quality of life. Healthcare professionals should assess patients’

pain comprehensively and implement targeted interventions to improve quality of life.

Key Words

Research

PRI A — b T UL A2 2 1 B A B B0 A Y
AU O3 AR, B E B B R A A R AE 2
L SE W5 47 % (intensive care unit, ICU) #2379 iRk 7
fifp YL ) B 2 — o (H iy T ICU B8 2% B 155 ™ A2
Z% IR P REAS B L Ol A B LR L, 2 ) Wk 2
Mo MR ICU B F P A 15 B A 2% it , 7l hg
BB AT e i 8] SE K i O AOE BE o, = Kk
FAGVER S . —TURG LR R T 28 ~T7% 1
A ICU B E AL ICU H B Jo ) B8 1 50, )™ HE 52 i)
BE R R . L, A ST R R S2E 1R ICU Y B
BBE AN TR B B i 2 m AR T R O, FE R B AR
AL, k4 TPE AR AR AR A BE K B S Y 9K
FEAE A B N B P AL B Al S s, DA ) E A PE Ak
MIRIR A TR 58 o XA B T 28 i FRE KR L 1B
RE M F L 2R 3 B i 42 T, O ICU (B35 1Y 8 22 M 4
FRARAERL 2R

1 X&E57E

1.1 ®FERX & Jr AL, %5 2022 4 2 H
—2024 4F 3 J] W I CAE e ot v B 24 K 2 B I g e
B 2 S ICUAMREFINRL) Z — I B 5 . A0 A bR
OAEBERS [H] =24 h; Q4 =18 % s O 2R B (4%
FLET R >14 00 ) s DR R AEEZH (A ICU &
THBORIIE AL 074l ) s @38 TR, IR B S 5 A0
58 HEBRARHE : QLR WPIRA ™ 5 247 ; @A A
W R R P A 5 5 O IR 245 0l FH s 3
1.2 FAEIR

1.2.1 —f&FHAZE HIREESHEHNIME
O SCHR B AL B AT IR, EE A IT A T
RN BRI RS HE R ICU A RE R K |
B LA A BE R A IR G B £ TR /AR 2y
R R

Adult Patients, ICU; Post-Discharge; Pain; Quality of Life; Longitudinal

1.2.2 f& ¥ & % & & (Briefl Pain Inventory, BPI)
BPT H 8 T o K2z 2 B /N
TR AR R B IR YT 7 58 SIT R KR R R
H S AL L IS A HA M. LA BN
SIIFERAL o 4% H BEAT P 7 R BT o, B
BE S E 435I LA 24 h N B B ) BP0 R BT L R R UK
S R B T 34 9AC R R R T A R R R L R R R
JE 43 3 LA 0~10 7% (1~3 43 Ry 8 BE YR, 4~6 43 Ky
W EEYRIR L T~10 3 S E YRR ) BRKIR R FE DL 4
DBV YE R E . B W EUE R R R T
2,078 LG, 10000 78 58 LMl o 1996 4F [ P4 =
X BPLHEAT AR TE B P SCRR BPTY, I 3R 47 T 1%
LA , Cronbach'sa £ 203114 0. 894.0. 915, B
A R IFERUE .

1.2.3 & B A % & & (The MOS item short form
health survey,SF-36) 1CU ¥ th £ 2 09 filt i AH ¢ A=
T & ) PEAL R B SF-36 1 3%, 1% i 3% 00 446 Ak B (gt
JRRE RO 3L R PR A~ 32 R, P 8 AN HEFE AL, A% 4E S
BTG B 0~100 43, B 430 8 44k FE 15 70 iy~ 3
g3 AT AE R AR A S B . RS
Cronbach's « ¥ K F 0. 76, A4 i 5045 B 0. 90,
1.3 #ERWERZE S e kB, 2k
BLZ 1) A 5 1 s ] 9 85 28 B PR 38 7 i B 1 4F P
TR VT, 45 G AW LPRE O SR BUT BE 2 R (T1) |
B E 3 (T2) (HhiBefm 6 A (T3) & Hibi /a1
AECT4) AN B E] 9 85 . 78 TR i i & 48 &
WG IR & o 7F T2.T3 & T4}, B 58 3 8 i
AT % 422 v 10 4 PR B D7 R0 R 2 ) 4 4 i
R 3V HLAY TR, B E A B i M e
ROR A o HUR, # [B) 46 A7 78 BE R] 3K 43, 0 5% 3% 1 7
24 h N R [T, DAORIE ) 26 1 A 1

1.4 REHEH AU C KM BE R E R
J& ot BE BE e B & D1 4 oy it o (At HE S .



% 5 4] W RN TCU 45 B 5 20 1 55 2 % I B A 1 5 655
2022-1L.Sky01l). A SHREMEEERDT T ®1 HRMKH—BRER(1=156)
fRr s B M s, BIBEE TANRE . o 5 H 1% A H/ %
G i T T P T A BN AR R R . 98 628
e 44, RS 58 37.2
1.5 Stk R SPSS 27, 0 4 Pk S g PRI 2 26.9
ST 0T, THBR R BB (BB e MRRAA s
Mk, R R R it o SR
S kAN [ 6 ) R RO A O R SR - % "
FEZ W &7 22 AT b g o P IR 0 5 AR T LR 51 327
Y AR OGP R H Pearson A & 43 #r #1783, DL P<< IR H5 32 20.5
0.5 R NEZRAGITFE L, W o FA® 29 18.6
HAb 9 5.8
2 £R JCBE AL o 35 22.4
INEE S DL 24 15.4
2.1 HARFTVKH—MER AKUFRWLHA 156 B/ 86 55.1
BRS04 4 4R 0% 18~75(60. 40+7.89) %, ICU . HIEE _— ’ 160
B i [A] 1~43(9. 53£8. 16)d, — %Rl W32 1, Feg Kb b 21 13.5
2.2 ICUBEHBREERBRRE BHEKR™ER e i 131 83.9
FEA AP DL L 2, S S R, 4 I ) 2 B P e R ol 9 57
BB VT4 2 5 R B B L (P<20.05) . SRR 16 104
2.3 ICUBEHBEEEBRRERR ICUMBE  wonwmis : i o
HARFIR LR R LS. SRR T
IR A B T 8B O R A SR AN RSN OB s - . 0
ZRHAASFE L (P<0.05), pres ) = .
24 ICURBEHKEEABSEEREMNMEXH (EBERT A EKT) % 111 71.2
ICU 4 B £ 25 P IR 0 5 AR 3 o bR 400 7 A O
DL 4. PN ™ T FR BE S A 5 A i R) T a5 A A T R i U 2 (P<<0.05) .
F2 ICUHBEEARAMBRERTERE/ S (x5
WA 24 hRRBIEOREE 24 hN BB BRI AIE 24 oy K Vs B H Ry A SR TR
T1 5.91+1.20 2.014+0.92 4.594+1.31 3.49+1.88 4.004+0.74
T2 4.89+1.38 1.644+1.06 3.17+£1.66 3.00+1.72 3.17+0.83
T3 4.00+1.48 1.514+1.12 2.354+1.33 2.684+1.41 2.64+0.85
T4 3.67+E1.46 1.174+0.95 1.554+1.02 1.394+1.01 1.93+0.66
F 87.64 18.34 155.84 54.07 251.87
P <20.001 <20.001 <20.001 <20.001 <20.001
T BE Y K T2 B )a 34 A 5 T3t BeJa 6 4~ 5 T4 i BeJa 14F
F3 ICUHREERRANREFTREER/ 5 (z+s)

Wil — B ROREL A HETRE A= JIPLRE IRESES ]

15 i

(ARSI i1

A fek B S5y

T1 55.42+9.25 47.76x11.73 36.06£22.22 55.002£10.98
T2 58.94+9.82 53.24+£11.68 55.45£25.13 59.94+13.32
T3 63.52£9.34  61.19+£11.00 64.26+£21.83 65.58+17.12
T4 70.06£10.05 67.084£10.63 70.514+19.78 70.13+15.15

54.49428.61
68.16=25.50
72.44124.00
76.71119.46

54.89413.04 50.26£8.23
69.31412.81 59.84=£9.06
73.08£13.33 65.35+£9.97
79.25£11.92 70.00+£9.38

56.21+6.98 51.26£5.72
64.491+7.73 61.17£5.63
69.44+7.41 66.8645.63
72.46+£7.11 72.03+5.12

F 106.83 138.79 123.07 76.87 35.62 186.66 203.81 176.79 696.36
P <0.001 <<0.001 <0.001 <0.001 <0.001 <<0.001 <0.001 <<0.001 <0.001
HeTLHBES R T2 B )E 347 T3 B Js 6 A s T4 i BiJa 14F



656 R K 2R (BEERR) AT %
F4 ICUHREEFAAINERABEESEEREMAXEINER (n=156)
A A
PR L T1 T2 T3 T4

r P r P r P r P

T1 —0.384 <0.001 —0.393 <0.001 —0.205 0.010 —0.215 0.007

T2 —0.373 <£0.001 —0.517 <0.001 —0.553 <0.001 —0.519 <0.001

T3 —0.451 <<0.001 —0.555 <0.001 —0.606 <0.001 —0.413 <0.001

T4 —0.428 <£0.001 —0.542 <0.001 —0.598 <0.001 —0.363 <0.001

WTLHBES R T2 HBe s 34 ;T3 thBi)a 6 4~ A s T4 hBi )5 14F

3 it

ARG B AR AR ICU B3 1 B J5 R 8] B B (1)
PR R A 305 A 1 sh A8 AR Ak, T8 8 o Z 1) i A
ek, WFITES R BN, ICU B H B o 00 P T2
ST B R AR TR T 2R
BRI &, Bt B R 3 A o R B T A T b A K
- AH B A B R HE RS KR R R S R IR (P<<
0.001) . 5 Uk [F s, g3 4 A 06 a7 B g 34>
A6 H A 124 A B ks, Boor 2 B E#H (P
<C0.001) . Pearson # 43 1 # — 25 #8578 T % 2
JE 5 AR A 2 ) R G OE R (r=—0. 363~
—0.606,P<<0.001) , & W & 5 A2 B MR AIG , AR 7% ot i
MOED . XS IR ICU M3 B e Y P08 A B
AUV 4R T — o S, WEES A R
B2 AT

ICU B S8 35 75 AT B 9 0] 3 28 Dy v 22 9%
i, F TS [ S8 3 XA B 3 OB 5 R A2 i R
], FL2s Bw R B 5 M IR PP A A X 2 2%
AW 58 K FH BPTYN 1] i A ICU J 3% 5% 5 760 1Y
A AL R B WF 5T 45 R R, TCU B3 P ™ i
e B I AT A v SRR R B T TR ) E K
BT M (P<<0.001) . H A BF 5T & I R
I, Ik 90% Y ICU SB35 5% A A 90 o AR
87 FE A R A R 32 W DAY, T EL DL IRL T g O i
i B R R A AR Y AR BT AR B K &L 9K
iR G VR BE BRAIC, HL B 5 0 5 Wt 7 i 2B e b
HZMEmEHEROLK D, UG REREY
N B R PEAL , F N 56T TCU B 7 i 8 0
FEEE, D Bl fBE B 47 Hb s AR RS R R R,
Uk /D M AR 1 & 2B R TR DN AT B T A e s 4 B
Jo o

A3 AN Bh A AT AR PR bR, SF-36 B
T2 A R 2 o 1 e B 2 308 o e I TR AR
WF 5% o, ICU B e HY I A OG 2B A7 T i 55
A%, HG v 2B By T A AR TR R AZ 0 R T, 5 ]

2 & GRS ICU B3 5% S J6 19 1 HRQOL
Ak T A AR K S AR, 55 P A A 56 B AF 5l SR A
Lo BEE % i) A0 A8 4, B8 38 A 0 i A — o
B B S L R AT RO BE B B
I [i) 9 B K, AR X 5 R ) R R i RN | 3R A
BEAE J) A T 45 v, T B X o A PR AR LR
7 MO PE L AT 95 95 AH O OF & i B AIG , DA T 2B 3% T
HEWEE" . ICU B3 SF-36 8 A4 B Y I oF
i, FRATTUL SR B AR A 2 D AR K A X AL AT
PRI, B 4 N D30 AR G 7 R TCU BB 3 e 1 )5
PR 2B TR R RS B LR AT i P R A
E I AR G 0] 80, 25 T 42 T 40 B0, 35l HE 2 Ak 25 1
B, F R AL S BEIR 4R B FRREE SRR A
JREPR A, 1 I 4 v AR T R (R B R
ARG R B JICUR B H T1. T2, T3 Al
T4 4% B[R] A5 F B 1A 5 2 BE A5 43 55 A 0 o i 40
Z A A5 (r: —0. 363~—0. 606, P<<0. 001) , i}
FH RR A R R AR, O A 5 A AT . ICU AR
G P R R MO R T R e R
s HAETE B FE ICU BB e 9K
JoR B2 AN 3 SRR R A5, A 3% o PPA T A SRR AR
X 2, 43 BT HE DR AT BB K o3 R BB R Y B0
S ICU M 56 0 5, 55 T 9 1 It D 9% o 23 X
RE N AR W A S R B R R A W, B
£l K N g A L TN IR N 3 & 0 R
S¥GIN, PER A R R S A el R R B R A T R AR
A, HE S BRI S, 5 AR B ) 8 (g T A
A BoR  TCU B B 1 8] 5 e 2> Fr 4
B BE S, B AR B OB PR R AR A
17.7%~93.0% . AWF5Eh ICU ¥ ) 8 3 7% 9 2
JEEWR %, A A7 T i A D B R D R AT B R AR B Y
P K T4 BE B B BB Ja 14 RE R st
JRE A R 2% B DRI gt R R S 1 SR T 4
e QAR TE U — S KW IE . AN AR IE A 4
B ICU W8] B2 97 3 2l T 109 O 457 B (3 1 B s



5 1

BH LA N TCU (B3 e R 1 045 A 306 B i i 2 1] T 52 657

AL BT B RS2, AR I ST IO TICU % Y
PR T W 58 A R] s, 0GR A TCU ] |
1o 0 K e A 1 i BRE T REIR B, 45 R 1Y R i)
PRSP A B T 5

ZE B R 1ICU FR A [R] B[] 745 8 ) 9 0 7™ o
8 A 00 T A R 0 H AN W AR Ak B A B )
F JIE SRR ) P R B ) T R B 2R T B
] F L Th, HW #2255, B AR R R
AR ) A G o A AR AT . PR, B AN B R 2R
il TCU £ 235 Y0 ™ 55 R 3, A ) M s 1 A7 208 2 P
PRI, 2R 20 RG] S R S IR D
AN R, DT R R B S A T A . R E] N )
5 2% A R A, A AR 5 B S o A X 38 /0N AN R B
T — G I Bt R RS Rl A vk AT I 46 R A, RSk B
T BT R L REEAHF 5T, SE K 1 BT 5 1 Bt
i (8] #E AT TR A ISR .

FHAFE(FRERS)HRIRE(OSID): B
&%k

[1] HERRIDGE M S, AZOULAY E. Outcomes after crit-
ical illness[J]. N Engl J Med, 2023, 388(10): 913-924.

(2] BRAS, Rwede, MO, S T OSCRRR R AT A i R

0 F ) B £ A0 R e (7). b B R R 2 2 KL 2016,
22(1): 28-33.
CHEN J, WU X Y, ZHAN Y, et al. Development
and psychometric testing of a Chinese version of adult
pain behavioral scale for objective pain assessment[J].
Chin J Pain Med, 2016, 22(1): 28-33.

(3] EUE, thd, M, . (6 W P0M i R TE VIR IR AL
T ). b2, 2024, 46(21): 3322-3328.
WANG S X, XU C, SHANG L, et al. Application of
the brief pain inventory in pain assessment[J]. Hebei
Med J, 2024, 46(21): 3322-3328.

[4] WANG X S, MENDOZA T R, GAO S Z, et al. The
Chinese version of the brief pain inventory (BPI-C): Its
development and use in a study of cancer pain[J]. Pain,
1996, 67(2/3): 407-416.

[6] BRAZIERJE, HARPER R, JONES N M, etal. Val-
idating the SF-36 health survey questionnaire: New out-
come measure for primary care[J]. BMJ, 1992, 305
(6846): 160-164.

[6] VALS® A, RUSTQEN T, SMASTUEN M C, et
al. Occurrence and characteristics of pain after ICU dis-
charge: A longitudinal study[J]. Nurs Crit Care, 2022,
27(5): 718-727.

(7] XVBOE, #RiERS, BT 58, 5. fEEAEARJE B ICU

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

T 9 S R A BN E S R (T, rh AR o EAE P B
&, 2021, 2(2): 162-166.

LIUMIJ, QI H O, XUE Z H, et al. Review on pain
management in postoperative critical patients during
ICU transition[J]. Chin J Emerg Crit Care Nurs, 2021,
2(2): 162-166.

R . TCU 7 A AT Al BOIR e 52 1 PR 2R f9 F 52 [T
ANNAERRE, 2018(22): 267.

NI'Y. Study on the current situation and influencing fac-
tors of ICU nurses’ pain assessment[J]. Health Every-
one, 2018(22): 267.

ARBRAL, tR—H, SREW, 4. ICU § B B 3 BURR 48
HI SF-36 fa BE ) A i Ry N ] Wil BE¥ A H
2017, 16(4): 46-48.

LINCL, XUY S, ZHANG J H, etal. Application of
nursing sensitive quality indicators and health survey
SF-36 in ICU[J]. Zhejiang Med Educ, 2017, 16(4):
46-48.

il & & VLR E, B, S R TCU 5 8 3 i B
AR G ZE I BT i F Y R (D], R AR R R, 2021,
56(1): 148-154.

HE M M, JIANG Z X, WANG Y, et al. Research
progress on health related quality of life in adult ICU dis-
charged patients[J]. Chin J Nurs, 2021, 56(1):
148-154.

sk, EERH, FU, S A ICU B R A A
M fR AR S A5 [T]. B2 4R, 2021, 28(11): 40-45.
ZHANG Y K, WANG Y W, WANG S, et al. Sum-
mary of the best evidence of pain management in adult
ICU patients[J]. J Nurs China, 2021, 28(11): 40-45.
2K, HAH], BARL, &L ICU B L AL B A PR
Sm R R A BT (] i B IR, 2022, 37(5):
475-479.

LIN, TIAN Y M, TANG Z H, et al. A qualitative
study on the influencing factors of ICU nurses in manag-
ing procedural pain[J]. J Nurses Train, 2022, 37(5):
475-479.

E Iy, IKER, K L PO ITAL TR R
Wi D AE B B R BT S5 R T] IR R R 2 3R A
2018, 31(10): 114-116.

WANG L, ZHANG X, ZHANG Y M, et al. Applica-
tion and selection of pain assessment tools in ICU inpa-
tients[J]. Clin Misdiagnosis Mistherapy, 2018, 31(10):
114-116.

AN, EEPE, PUE . ICU BN BB 3 P & PR 5%
B[] SRR, 2022, 42(10): 904-907.
ZHANG R C, CAO X D, QIU Y. Advances in the
pain management for ICU adult patients[J]. Chin J Crit
Care Med, 2022, 42(10): 904-907.

VALSQ A, RUSTQEN T, SMASTUEN M C, et
al. Effect of nurse-led consultations on post-traumatic

stress and sense of coherence in discharged ICU pa-



658 BDUK 2 2 4l (B 2 i) BAT B

tients with clinically relevant post-traumatic stress B, 2023, 36(13): 71-76.
symptoms-a randomized controlled trial[J]. Crit Care PENG R M, QIANR, LIU Y W, et al. Investigation
Med, 2020, 48(12): e1218-¢1225. and analysis of health-related quality of life and its relat-

[16] Fi&. &F:E P BT ICU O 45 52 95 B % A 0 i ik 174 2 ed influencing factors in ICU patients after discharge[J].
ML P TEESE AL ISR d T 2455 . 2021, 9 J Med Inf, 2023, 36(13): 71-76.
(17): 113-115. [18] BOURDIOL A, LEGROS V, VARDON-BOUNES
WANG J. Evaluation of comfort nursing on improving F, et al. Prevalence and risk factors of significant per-
the quality of life of patients with cardiovascular diseas- s1sten‘t pam sy'mpto.ms after critical .care llness: A pro-
es in ICU[J]. Cardiovasc Dis Electron J Integr Tradit Ef;?:’; multicentric study[J). Crit Care, 2023, 27
Chin West Med, 2021, 9(17): 113-115. Y

[17] '3'2 :ﬁ, %%, ;(_UEX 5 % . I(‘U‘%\%tﬂﬁﬁ@%*ﬁ% (2025703701 Llﬁ(}ﬁ‘,‘])

A A T R R S5 i R R I A A D). IR AR

ik i

B e Al A S L L L e e e L St e

(L#EF6151)

[32]

[33]

[34]

LIL, WAN G W, HAN B, et al. Echinacoside allevi-
ated LPS-induced cell apoptosis and inflammation in rat
intestine epithelial cells by inhibiting the mTOR/
STAT3 pathway[J]. 2018,
104: 622-628.

LIL, WANG Y F, QIN X H, et al. Echinacoside pro-

tects

Biomed Pharmacother,

retinal  ganglion  cells  from  ischemia/
reperfusion-induced injury in the rat retina[J]. Mol Vis,
2018, 24: 746-758.

GAO M R, WANG M, JIA Y Y, et al. Echinacoside
protects dopaminergic neurons by inhibiting NLRP3/
Caspase-1/1L-18 signaling pathway in MPTP-induced
Parkinson’s disease model[J]. Brain Res Bull, 2020,
164: 55-64.

JIAO W X, BAI M, YIN H W, et al. Therapeutic ef-
fects of an inhibitor of thioredoxin reductase on liver fi-

brosis by inhibiting the transforming growth factor-g1/

smads pathway[J]. Front Mol Biosci, 2021, 8: 690170.
YOU S P, MA L, ZHAO J, et al. Phenylethanol gly-
cosides from Cistanche tubulosa suppress hepatic stel-
late cell activation and block the conduction of signaling
pathways in TGF-81/smad as potential anti-hepatic fi-
brosis agents[J]. Molecules, 2016, 21(1): 102.

PARK H S, JANG J E, KO M S, et al. Statins in-
crease mitochondrial and peroxisomal fatty acid oxida-
tion in the liver and prevent non-alcoholic steatohepatitis
in mice[J]. Diabetes Metab J, 2016, 40(5): 376-385.
LETH B, WANG X Y, ZHANG Y H, et al. Herba
Cistanche (Rou Cong Rong): A review of its phytochem-
istry and pharmacology[J]. Chem Pharm Bull, 2020, 68
(8): 694-712.

(2025-06-25 Y )
G A



