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Abstract: Objective: To analyze the medication rules of patented Chinese herbal compounds for Alzheimer's
disease based on data mining. Methods: The patent data on Chinese herbal compounds for Alzheimer’s disease in the
patent database of China Science Periodical Database (Wanfang) and the resource database of Guangzhou University of
Chinese Medicine—NeoSCI were collected. The frequency statistics, association rule analysis, cluster analysis and
other data analysis were carried out by using the Ancient and Modern Medical Case Cloud Platform, R language and
other sofiware to explore the medication characteristics and prescription patterns of Chinese herbal compounds for

Alzheimer's disease, and realize the network visualization. Results: A total of 388 patented compound prescriptions
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were included, involving 605 Chinese medicines. The top five were Acori Tatarinowii Rhizoma, Polygalae Radix,
Chuanxiong Rhizoma, Astragali Radix and Ginseng Radix et Rhizoma. They are mainly warm in nature, and sweet in
flavor, with main meridian entries to the liver and kidney. They are mainly used to moisten the intestines and promote
defecation, tranquilize the mind and improve intelligence. Finally, 75 association rules were obtained, including 13 items
of 2 Chinese medicines, 54 items of 3 Chinese medicines and 8 items of 4 Chinese medicines. Through cluster analysis,
4 kinds of medicinal combinations were obtained, and their main effects were as follows: Cl: nourishing qi and
activating blood, and tranquilizing the mind and improving intelligence; C2: dispelling wind and relieving pain, and
tonifying the kidney and strengthening yang; C3: tonifying qi and invigorating spleen; C4: producing fluid and
nourishing blood, and moistening the intestines and promoting defecation. Conclusion: The high—frequency Chinese
medicines for Alzheimer’s disease in patented Chinese herbal compounds are Acori Tatarinowii Rhizoma, Polygalae

Radix, Chuanxiong Rhizoma, Astragali Radix and Ginseng Radix et Rhizoma, which are mainly for replenishing qi

and blood, resolving phlegm and removing blood stasis,

and inducing resuscitation and improving intelligence,

indicating that the pathogenesis of Alzheimer’s disease is closely related to deficiency, phlegm and blood stasis.

Keywords: Alzheimer’s disease; Data mining; Patent; Chinese herbal compounds; Medication rules

HET, X Bl 2R 2 0 BRI 96 7 w0 JC T 7 1 24
Yy, B0 IR il 700 A N - D - R A (R A7
PRFEHORE A A 3 AR IR, IR A RETA Ak
HE LR ] IR it RS i i R, R i Uk E
TSR AR IRITAE R, IRITiER R —H AR
JOE LRI, ] R ¢ T SRS S v R R L R R T
W BE BEIE IS VA I KT 30 a, AP B h 28
HA L5, 25, S8Rk EiEm, JF
BT EIE R BE R, (TR 2 0 B 1) v =
127 ) C e B8 1) B SR PRI B VA T 0 — A R
SHETRYY . ANEREAARYE, ZIRECH . AN
5L Al R B 25 2 07 Zead AR B 2R IR 5
SEmh I 5T B0 UE S5 A5 A LA — 2 I PR YT AL HL 2 AL
il R BB 0 5 ), AR SCl R B AE IR R, X
KRB A B PR DR TR £ R . Bl
IR DGR I T L RBEATIRSE, o b He B AR A,
DL Sy v R 2 R 97 0 R 4R BT 00 A Ty R0 2%
S BE BTG R SR A R R IME S 5 5%

1 BERS5HE

1.1 BESRIE  ASCEHERE : AE T E S AR T
ECT T TD MBS ES, DL R 5 b
Rl TR R, KR AR 2 20254F2 1 28 H .
FE TN R B 2 R A R —— R S e A
JET b, BRI R, DLW B PR RIAEER
W75 T KRR, KRR A & 2025 4F
2H28 Ho MU EWiFp X, 152902046 RS0k

SRJG N AFEBRAR HE AT 3%, ARAS S AU -
1.2 SNERE  LHIH S FR UG ST & A
I B B R SR B 9 TR 25 2 07 5 LRI H 44 Bk T
107 B AR RIIR B R DI B Y A, (HL A3
15 U rp R AR A] TR TR B R 2552 075 2 R
ATF2mh 2y,

1.3 HEBRERAE P WIS L DR . 2
BESE LA P2y BT AT gy s LA AN
WA 29 R LA, HSR A 130T th2h
8207 T Je KA S/ N LBRIR

1.4 HFEEILEME 12 H Microsoft Excel 2021 #
ST BT R R R e A 2 5 B . R R
PR, SREEAT G I EARER th 2 = T i kL,
LA SR (e ARIEFMEZ M) (LUF
PR (ZH) ) K P EBEZFERARTE (LUK
CEET O ITRE B, DL () bR Al
e, A () Ry, WL R i, A
Ty, W R4, BT W27 A [
S TS IR R, R ()
HACH 1V RUESAFR, Ge—fnds, W7 BITA
TR 1 8 — R R B 155 5[] — 25 W0 E A [ M i D7 ik
TUBSARZERR, ZRAYTE (Z53L) HARIE R
HEdn s, DREAANEAAFR, QAR M A s | ] 1
M E 5%, FW—Y0NARIAHK, G—ms, W
Bl AR RS R T IR AT, R A B A
SR 250 NN 7 (W E 5 N v s



HHE 2025411 B#574% 228
NEW CHINESE MEDICINE November 2025 Vol.57 No.22 .3

1.5 BIEFEN CHATE G HERR R L R 2552 7 5k
A Microsoft Excel 2021, #4725 24 Fx#LE AL 5 15 3
R ZHE . B A IS AR, 2 NiEfT
S TAEFFEXT B A TR, B 2 IRAAS 1 fe 285 s
A RERITE 1% LT .

1.6 ZELAIE  QDizs FH Microsoft Excel 2021 XfE&F] 2
A B R RPN BT 504 s QORI EE T A A R
ZAVE (https ://www.yiankb.com/pc/main) , B4
BERERVETR “HHRZ T B 2 PRk
S R H BT a T, @I RIES (4.3. 1)L
PEHATGE 30T A BT IR HE BRI L A 245 52 5 4L
PaE” BEFRA “basket” BHHE, R R A%
(read.transactions) #E 17 L AL B 32 B35 (Apriori)
XPRE FEAT OCIR RN 234, JF gk T T AR . s ]
RV PR AR IR, BT R T .

2 #R

21 ERATIER VLRI 687 L H Y
85, AR R AR ET L S, AR 3881
LRI ZE T, HIERIRN 19924 12 H—20254E2 1 |
ARG R , T 104EA9 LR IS E L 64%
Hrp 20154 iR 2 ik 4400, BARGRILE 10 XHiEL
FIAF 3T NI TG, AR R 2 K2
ErhEZRIRSF R RIS G R H S 450, DLE 2,

FAR RO
50 T
w A
5 .
30 \“
2 1
0 b \l

e ™ 36
/\ =3 \( %
5 _(/'\ TN 4/’(
. /\\__//"
R i i

B EFAHRAETETARREBRFENENL2HIER

miEeppsraiecs: T
sy I
e Tyd 0 K

v I
serassric N
minshecssc: N

2 ERPHEHIRTM/RRIGERKNRIFRA

22 MANBMGEIT EAM3SS A, Ll
259 605 M, SR R 4 192, s i
245 (B =>80) B HELE AT 5 D Y25 23 9 Ky - A0 BT
1559, & 1319, B8, JIZ 117k, AZ
123K, HEWKE 3,

155

131
118

| |7
I | |2

AEM K KE OB AZ 1B MR RE MRT A
B3 EAHRAEHRTARRERFHBMHE

2.3 MKRIEFZSIT X AE TIPS TS
W, REGHELIEA N, N 44.67%, VHIRZ,
17 23.96%; 25 DLH IR, 5 53.97%, 25K
2, 537.50%, TR HLEZHFE, HpElf
29I 780Uk, VAR M2 B 1 551 1K,
TEULE 4. XTI AT4eT, immEE 5 14%,

SRS —, MR E G 13%, fiEE ., WWES,
1 ENDAEFETFNRRERBRNESAKSEIT
R SR (%) | TR SR Hr (%)
i 1874 44.72 IE) 2263 53.99
- 1005 23.96 i 1573 37.50
by 159 3.78 R 1387 33.10
K 36 0.85 i3 307 7.31
# 33 0.78 Sl 268 6.40
K 3 0.07 be 232 5.54
JE 738 9.05 " 157 3.72
RS N
oW L I M B K M o B o

4 EFHAETETRRRERBNIRES BN

r

m AEE w Zepe o EEHSRL m WBAE wm ANEM
m REHE w FFesEE W MR m BRUbE m

E5 EAHAETETMRREBRBHNINLS 5

12%



HHE 2025&11 885788228
4 - NEW CHINESE MEDICINE November 2025 Vol.57 No.22

2.4 KBEHMM A iz R T OCHOR U H
(Apriori) X} F 25 BEAT SCHR A3 A7, BB R /N SRR H
0.05, H/NEAFREN 0.6, FAARTT 75 4 CHAN,
Horp 2 Bl 2GSRI 13 2%, 3FhEGH IR 54 4%
AP ORI 8 2 o AR I B {5 RE TS/ INxt S HE R )
PEATHERF . 20, 3 HEAA T 10 A 259 0 50l WL 2.
3, ARG AR, Wk4,

2.5 XBEMMTFALET 2 RIES RE(plot) Xt
75 % IR 53 S0 E 4 AR B P L ST AT AR A 1R K I
RE AR, K6, E7. K8,

®2 LS FHIEFTARRIEERFE 2 M KBS

®4 ERNPHEFHIBTARRIBEFN 4B KBRS

i JRI SRR (%) BAREE (%) $ETHE

N R T fAEW 591
mE AEW TR )IE 5.91
NE WK aEW  EE 5.91
JNE R AU HEW 538
W B BUbEE I 5.38
JNE HE A 5.38
WL NS Gk HEW sl
RE NS AEWH & 5.11

88.00 2.20
64.71 2.17
62.86 1.87
83.33 2.08
76.92 2.58
74.07 2.51
90.48 2.26
70.37 2.09

HT J& HHE (%) BEE (%)  BIHE
I A ETHE 25.00 74.40 1.86
A ETH BIIT 25.00 62.42 1.86
B A 15.05 65.12 1.63
WEL LB 11.02 65.08 1.62
A BTN 10.22 60.32 1.80
2B b 8.60 64.00 275
e HE 8.33 62.00 1.55
TR~ PN 8.06 63.83 1.90
S BTy 8.06 60.00 1.79
FRT mE 8.06 60.00 1.79
B4 HETE 7.26 72.97 1.82
XS A ETH 6.18 60.53 1.51
R BTy 5.11 67.86 2.02

®3 EANPHEFHIEFARRIBERFN 3 M XS

I Jal  ARE (%) EBEE (%) HRIHE
JNE Gk HE 11.56 86.00 2.15
N A EH Ttk 11.56 65.15 1.94
NS GE& HETE 10.48 84.78 2.12
AZ AETH i 10.48 69.64 2.07
Huth i G A B 9.41 79.55 1.99
JN= A ETH 9.41 67.31 1.68
A Ji= 9.41 63.64 2.13
AEN B Ek 9.41 62.50 1.86
O A e 9.14 75.56 1.89
W AETE BT 9.14 61.82 1.84
R Gk A e 8.87 78.57 1.96
IRE BN BII 8.87 76.74 2.28
R G I A ETE 8.06 78.95 1.97
AEW G EE 8.06 73.17 2.18
P1Z: ik A EE 7.53 80.00 2.00
P& HEH BTy 7.53 63.64 1.89
JIE A ETH 7.26 77.14 1.93
R NS A EH 7.26 77.14 1.93
IRE B N 7.26 62.79 2.20

Items in LHS Groups

23 rules: (R &, #1CF, +13 item:

11 rules: {3, ®E&, +3 items}

6rules: {15, AS, +2 items}

28 rules: (iE, AL, +15 items}

O 7 rules: {\IZRES, T, +1 items}

(o)
(B E)

A8}

SHY

1=y

{(E®}

1

!

?

(&)

Iiﬁ_ support@ 0.050 @ 0.065 @ 0.070. 0.075. 0.080

El6 EFPHGEHATRREEREI P AA R KB HEREE

WERE pe
HIEF
d it
A%F * %o
o0

3 =
& )

HE

zxm ¥

A

=
o 0o .‘2
p az

J.’ Ziliﬁﬁl’ @) ‘lr n=

lift

confidence
@® 070
@ o7s
@ os0
@ oss
@ ox

E7 EFHRAETETMRRERBNPLHASKEKMAE

2.6 RS e Lk SCHMI 45 R By FE Al Lk
2RI, R KA (NbClust) PEAR fz A 2R 2K
K, PSSR A B 2R AT i IAL R 7R S o) 2R



HHE 2025411 B#574% 228
NEW CHINESE MEDICINE November 2025 Vol.57 No.22 .5

K, o, 10, S E Ak A e AL
[FIFIWT T 3R 4250 SRIG & Hl RIS HrmbiRIE,  an
B, R4 HEE 4425, ks, 58
psych £ X 25 [ fh B0 A F 47 Phi &R BT, O
K12,

2.7 EFEMELSHT WKWEESATSEZR TG
TP Z M5 HT, B EIAE N 49, $REUH &)
2552 )7 IR YT PR SRt B R A 25, ULIEI 13, 4
R WAz A mAaEW. N5, mdk. EE Y
H. AZ 52w .

Parallel coordinates plot for 75 rules

3 2 1 rhs
Position

B8 £ PG AR GERAEN L AA XK
TATAHFE

o _-.-II_I
—inf 1 2 3 6 7 12 15

£S5
B9 EAHRAETETMRRBRBHRERLLSN

FHREE

15

AIE eSS
10

W
5

Hubert statistic second differences
0.002  0.004 0.006 0.008

Number of clusters

10 EFPAETETI/RKERBHNREREESTHAE

12-

11 EFRHEHEFTARRERFRNRA 4 LHER

RESTHHRE
K5 RAXSHRKEFHESRERRER
LS BB FEI

HZ GHE K AS,

c1 RN R At
A LGB, o

e T e A R e I R

c A 35 R ek

TORT R A4 AR

C4 g e 2 A e TR GEEIEE

B 13 EMAPAEHETRRIEERBEZ O AZ M E

3 it

BT R B i T BRI T, T RO 35 5
BRETRE, MR SCEs. (EIRERE - 8EY7) #.
SN W EE, M AATTHZIT, KREBETE, WoTHE



HHE 2025&11 885788228
. 6 - NEW CHINESE MEDICINE November 2025 Vol.57 No.22

WEMSRIC A RIS o 5 KR BEE , JuMli &, REM
AR, RS T AT DA L RN, RS
HE, MifhAcTR, SOmiiom. ANAEE, BEMESS, AOR
sz R, R AR, RS S M B . FL
SFO N, RIS, BEAS U AT SRR A, AT
BE— 2 IE R o (B 7R i o ) rh B2 P L)
AR E, BRI R S TR kR, 2R TR,
AT TR BORRHLIBGR . AT WA B AL 32 2L
HHEL R B AF RWLSRTAT EN, F
O AN BT IR I SR B 32 D R
HE, JERIACREMNTE, HSOs il Bk . CHRUESR - %
) PR IFARE R . E N AT 3 55 0 1 55
I LA SE 48 J5 TR o

FAYI G, A ERE IR R Z, AR
Z. MEBRAE, &8, s, (MEARER) &
AEGRE “ITOAL, ATHE, e, WIHEH---
AMEBESEAE, AR (KEDPZ) = “OF
W, ORI, JhOALADIUE T BRSPS
R, A B A A ARG B 2R R I B R
EEAEM, HUCULEC BT AE R I BNl o2
= BRI B2 = Jok A 22 B R R B T 22 A L OR A
AR R YL, RGBT BRI BN VR . i
& MIuE, A, HHIEY, AT ((FA
FLE)) o IR Y E R R, AR AR
WFFERI, T A e RE A8 8 o 410 1 1 22 2 M P 2
P AR BYF Iz S5 BRI I A5 Bl R R 8 RO 1)l
RIEEAR o P E T DG 8 R s, EEINHCH
HEY 7B NS RN oRe = 13 || R VISR (63 N T4
NEFBE, BFEATE T, W TE, £
WAHEAR . REERES, ol Wizgiit#32f b 2552
7 U385 BT R R BRI B o BRAHAT

MR A R Z G a5 R, LR E
TR PR MR AG  2S PER Z 0 H L v
M, (FRF - BEIERE) = e E, 2aH
ZZ-PEHL, BRVLEZ, Mk, RS
Z7 AL, R 2GS TR I R UK T R
g (o N gs) 07 R 25 A A Mgt
DLt P25 B 22 o BT JR P T 3RO B IR 22850 i
we. BT, (R - S RE) H: “BEARE,
R IR . B RS A, %2
I P25 IR IE R (BT ) $R 3] IR K
F, HLURAMZ”, RUIEAAL, XTI,
SR IA S IR PR 25k AR T s OR

JEFH, ML IER ST A BT AR R A ES, s
THE) R, (R - LR IR IE K IR,
ER LS, FEMNORAER, IR " R
TEJRYT SN2 AP s, IR 24 9 0 1 P S e
B LR T2 5 IR YT IR PO BRI R T 259
FEIAMFE L, BR800 5 2R P B
M WGBS, BN, R AR, REEE S
Ml e T2, PAL A REBEA LW ANEE R IR, B
PR s R, RS IMEDR, (CRIREE) B R
FE, VR T OO ;ORI RS T AR VS
I, IERFAA, KSR, BRI .

SCERFLIN A3 AT H B TR RO, A
WFFEHEAT T 28 . 3B A4 G (0 SEIBE LI A3 A, F2 3
PRI TT o i 25 0 Ffa 2 . 2 B GRS
PLAEE R, B AHA A ZY, A A
I7 BT R PR BRI B 1 A, o SRR R R 2
XoREE A B, SRR 25%, EAEEN
74.40%, A1 EW R, ZRE RN 25%, LRFE N
62.41%, WHIATEE . 28 IR T PR PR B Y
BARXTZy, AR, JFOE, KO0R, 6B
B . (RVFRZE) hicdmim&g, oA E .
TEBPRGAR, FiRL% . LA . KR, @
Koo 3B CERHLN R, SRR R A RT S, #ORTE
A7 B - AR A A UET TR, T 4 B G
B 8T, A5 4 T AE A1 i -t i () Btk A7 AL
2. 3. AR ORERBUNEA —HE . RIS SCHFIN A
ok AEW., m&. N5, K, AS. B
W, X 5 & A LT A IR T TR 2K I BR
I A P 24k Ty B AR —

AT R 25 A TR, A A R SR SR R
ZEAOYNT, TR O 42K, kSR 4 A0 2
Y. Hi C15 C4 i 2595 9 A v 285 550 00 4 i 19 i
10 P22 EES, HClhraEmE. mik.
NE ., B, NS5 LR BN .0 29 4
— 3, AKX 5 R 25 AR R S B AZ O
25 X5 IR SCHRBL AR A O Ak Ty BEAR—

AEW. ZE&. NE. ®JEKE, YH, AS. A
HiEE T RO BOA S A s AL BT R . T L
WABRNES (FEaTEEFR) B+, R,
NS, AEMLEIRSHN, BARAR. 0D,
IR . 2SN Z 3, FWRORANREZIE, 4E
DUAHREAR T HERRHR | O NE A ]I A
S, FFO AT AR 3% SCOP A L /N BRI DA 0 i s 1)



HHE 2025411 B#574% 228
NEW CHINESE MEDICINE November 2025 Vol.57 No.22 .7

fE, I ELAT i 875 NF-kBp65 ., STAT3 254l 15 %
Z: 5 NF-«B {5530 B 5, W0 5 b 28 o4 4 i
RABIRIT BT IR U B VR o TR B AR5 &
PR, U ECE 30 NLRP3 28 i /IMAR BTE DL e A 48
T-# F GSDMD Fl Caspase—1 R HEHT£E 1215 T BT /R
DRUE BRI, TR, O B S ] AT 2R ¢ T K /)N
FUNLRP3 ZAE /M PTE , LA AR & 7 IL-18 Fll
IL-1B TG AL, il is b AR -G i di 2 AR ph 22 %
FEE ST 2/ DHI R B, FF OS2y
LT AT DA Bk 35 AR 51477 19 HT22 40 Jif £ ki A 5 /7 2 i
15 B 8 o W Y5 A G bl 208 3R T F I R IR K, B3
PR EAL N UK, T R AR T RE KM 208
Fe K7 SIRT3 WK IA/K-FINRE 5 42 ), [A]IfFO
HCRE R IR NLRP3 Fl 45 Fp 25 PR - 1 SR IK K. B
B SEN Ry, T 1 G o > AR AR R AT,
P Tau 8 L BRI, WA RZ4RAEIH T, Bn
/NEUEEES 5-HT. BDNF., GABA. NGF % 2838 i &
L 4R R R 5 ik ] 9 PR S5 A ML SR IR T BT R 2%
WM . XA A CEEMED), A E
P NE . NS HHS . FEA, PR
A PR, DO E L M B SR
M, XPAAZ . SRR, KEWIMmAE, &2
B, BRI X AR A
W, R FEME CGRR R )) % B R0 /)N BLE
X ML 4418 186 B A R T Bl 1) 25 2k R B4l i I
e, XA T SCE B R MR, R R I A
KT 19 A A i, 1 A2 2 1 X 40 ) 34
B o & TN OR BRI 2 20 b B b 25 A0 A A0 B
H—ENEH, W Gallardo—Vera F "5 A B, XAx
V] 3 S P 2 DR TR . AR P AT A I I i 4 o
PRZERAE, BB R KR 2 T fE ;. X SREE A
i, R CGE B KON R 2 TR L B %
fih D) 8 A 115 A 8 R ) /R R LR T g S 4
microRNA-132 32354 3 B /R I it BRI & JE Al oy
A, WERA, (RIX - &k) B “Adhd, %
BORE , AR AEZE 7 B, BRSO,
M2, GOIRHERE) = “BTRE, A%
AN 5 THEE, TR " i BUR 2 Jm
( (B2 ), KMLFER, SR 20 Bk R
FEVRITIBR T 2 AG RSN, B AT [l At 25 SR
A8 1 K B R R IR T BT R DI ER
W TR, RIS EZR G L RIEFX
GHEAT VAN, A BRTIR T R 9 DR A T

CHEL RO, P EEZIRST IR SO LU £ S
i, ARBRAERS, TP a8 ik, 15 AT B R St
B RAZ AT B mAE L N w2
. AS . BT, iR 2GRS B K

(&% 3Tk ]

[1] ATRI A. Current and Future Treatments in Alzheimer’s Disease[J].
Seminars in Neurology, 2019, 39(2): 227-240.

[2] SUW M, GUXJ, DOUM, etal. Systematic druggable genome—
wide Mendelian randomisation identifies therapeutic targets for
Alzheimer’s disease[J]. Journal of Neurology, Neurosurgery, and
Psychiatry, 2023, 94(11): 954-961.

[3] ZE4, akfd, T3, S5 ZGRTBRRIERIG B-VE MR IR
JAMsEssarsc it ], 2 EEREZ, 2021, 32(5): 1214-1216.

[4] XUH, TESEHME, g, . BURRRIEEERE Y b 2T AR
FHMLEIFFTARELLT]. P2 S [E 2, 2022, 33(10): 2477-2480.

[51  BURSIEHNG P BB A LU, BRI 1 h 21297
R[], PET PSS A 4R, 2018, 38(5): 523-529.

[6] LA, BfRAE. B AR LU N HHIEIRYT AT PR 28
1. PWIREE, 2005, 23(8): 4-5.

71 ®Elk, =3, $hE, SF. ORI GRS R I PRAT
SR, e EEZSA], 2013, 31(6): 1253-1255.

[8] ®hULUL, Jrifk, AuAE, A, BETRZE 2 RAE A E R AT
R 28 R G AL P BURSRE R PRI R Ry
KAF2E4R, 2022, 36(3): 52-60, 88.

[9] Wkl JAwent, FPHE, . IS K2 AR IOt
R, PEEZEEAR, 2022, 50(2): 103-107.

[10] AV, Rlibete, GEEDT, . DGR iR AR Mz
20 LI AL S A TR PSSR kAR, 2022, 42
(17): 4310-4314.

(11 FTBER], EWe, BRI, 5. BRI O Bkt bR S 3% i
PERIBLEIL]. PRSIk, 2025, 31(1): 20-29.

(2] B34k, =Wk, Wi, . JF.0 80E % NLRP3/
Caspase—1/GSDMD {553 #41 #l BT 7R 5 B3 /) BRUpf 28 90 i 1
FHHLRID. hAerhpE2heak, 2024, 39(3): 1203-1208.

[13] Z=/bHy. 3T SIRT3/NLRP3 il B R 5% O Akl APP/PS1 /N RIA
R ALIBESEDL. TN THIPBEZ R, 2023,

[14] srsdi, BEtE, =k, 5. TRORHAT hEay v R b
AR T 7 R ZR A, 2023, 25(5): 112-122.

[15] XUk3nt, PP, ERRlR. £ SR M Er s ) Bl i i
1) fi2 3% 98 45 0 R BLAI D] AP R 222 ], 2019, 37(10)
2328-2331.

[16] GALLARDO-VERA F, TAPIA-RODRIGUEZ M, DIAZ D, et al.
Vanadium pentoxide increased PTEN and decreased SHP1 expression
in NK92MI cells, affecting PI3K-AKT-mTOR and Ras-MAPK
pathways[J]. J Immunotoxicol, 2018, 15(1): 1-11.

[17] XIF, HEEI. Z A7 F I microRNA-132 28 35 705 Bk i 24 Ho R
NG RS RERCE M 2T IR RS 2022, 28(5):
618-622.

[FrAesnst. xa0s, HgER(EL)]



