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[Abstract] The theory of healthy Qi and pathogenic Qi is an important theoretical system to guide the
understanding and differentiation and treatment of diseases in traditional Chinese medicine. Healthy Qi and
Pathogenic Qi are divided according to the effect of substances on the health of the body. "Healthy Qi" refers
to substances that can maintain the balance and health of the body, while "pathogenic Qi" is the opposite.
Immunotherapy has brought hope to many cancer patients, but immune-related adverse reactions have greatly
limited its clinical application. Immune checkpoint inhibitors cause excessive hyperactivity of the immune system,
which originally functions in defense and repair, thereby damaging healthy tissues and leading to the occurrence
of this disease. Therefore, based on the transformation process of the immune system from "healthy Qi" to

"pathogenic Qi", the concept of "transformation of healthy Qi into pathogenic Qi" is proposed. Combined with
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the understanding of healthy Qi and pathogenic Qi in Huangdi Neijing, the intrinsic mechanisms of healthy Qi

transforming into pathogenic Qi are identified as "excessive hyperactivity causing harm", "exceeding its proper

position", and "manifestation due to external stimulation". Based on clinical treatment experience, therapeutic

methods including "assisting in regulating healthy Qi", "confining healthy Qi within bounds", and "enhancing

and manifesting healthy Qi" are put forward for treating this disease, aiming to provide new ideas for the

management of immune-related adverse reactions and the promotion of immunotherapy in clinical practice.

[Keywords] immune-related adverse reactions; immunotherapy; immune checkpoint inhibitors; transformation

of healthy Qi into pathogenic Qi; Huangdi Neijing

GeERA s 7 (immune checkpoint inhibitors, ICIs)EL
JR A IR S e VR YT R TR BT 1, R 2 R A SR
SR 2 o (R R TICTs AT 51 & S P38 AH SR B R (immune —
related adverse events,irAEs)cirAEs# S ZFE8E , WG4
KA B IR IONE | A, 7 EE BRI T ICTs A i R I
FH AT A ir A Es i KA, FE0T RAF SRR T RO, Eh
AR R DR TR TP R 2G AR IR T I R R T R R A
5, AR XS T2 B B A BUTS R BR T 245 8 "3 E , B/ 58
B (I ENE R AR T2 I PRI o IR AR SCRE T irAEs Y &
Jpa ML 45 A ri B A T U A, 32 IE SRR A A
FHUA SNG4 A S LT 5 3 i PR S B3 3l , LAy i
AHOCAN RS2 4 v B VA7 S A S B
1 “ESHIB”HEE

TE SRR SR X LA R i R 2 O A T AT 3 4
AR HLAAAE A 4 0 UA A 1A, =2 U Sk A R AR
SR EURE )2 : TR, IE AL AR S e g s e iy XL, B
ARFTTYIINER AR T AR, & T B
W A, o A, ANRE F 257 FAR A e i X,
IR , B SO AT, WA & AR IR SRR R LA (g
RV BRRAS R E L, A8 IUAE S

IEREMRZ0, A RTERX W, —E 54 N AL
FH L Al e R B K e LA B IR, 5 L R 98 ) 21 e A
AL =i S 127 NN N (.95 N (ER R R s S h g s N D)
KR, WEAT A B e RETE A SR P XL, F0AT U AEHT AR |
PR VR IR, B e R 1 JF s T IR L TE H B i
PRGN, HUA SN PE TR ML RTBAH A K 4 58 A L 43 Wik
ZRAER TR, 5 R Z 8 E 2 RGNS PERAETER 0]
TN FTB AN A & T2 o AR ) 1 (R EDR T 4L
PRIE B 4180, SRR R AP MU Gl 22 58 EoA B A
Fras A HERR B0, g B @R ERL B T
CIEART EIRTE B B A 2 Al S 15 R A M
FRAGIRZ , BE“ A1,

IERTTRR R RS AR I B 5 IE ST
H AL, WA R AR 2 TR D RE RS
TEH R ST S S0 FUBU  BONE , A5 ) T4% b BEALRE
1 445 R ) - BB R ORI ) 7 A TR T, AR
AR B AR, AN 5 i 1 2, T L2 e
SHLBAT (R - 28 IR0 Vi 8 RN 1, S 0<%, 0
DUV AR - B ASCRL - U S Sl HE

216

AR A Bh 0 SR T OUe, WSk AR, A i
LY S MBI AENARIE F 32 1T g A, AT & 454 3l
FRIBAEIEE 1R AN R B 1 26 AL & R A
ML 32 A7 R A S, ML L LAk i HE R K,
LA RS, BAGHLIRIE H DIRE . IE SR A, W S B4
SHUHESEH TR SR EE R R, AR T 5 7E
W5 TSR 25 G Ak S

2 REHEXAREMPHESHIE”

G REAH DA L 2 H 5 Ay 5 st 00 o) 590 3 B D e
LA A5 300 [, S TAN LA - B BT G i TR, 5 3 s
H AL VR E B U AR 1 — RN B RO ML S &
FEIRARSNR MBS 2L, AR R 1E R, S ER A E R
SR P IR o IESHE A RE 0 2 A4 0T AR AR R AR S, T A i
SRS PEIRYT X ML s D RE TG L AR AT
M, IR HURIE B 8, FEGAE I KA, oAbl A
s
2.1 T AF—REminit gL (K- Koog ik
B WEIRZ AL YIaE 2 A8, BABHAR IS Z A, ey
WX ERS MR E KA, ERFE—EBREE N, 4
T A PRAER R A RS W B, G SR 2k 22 BR L, JT I Ay
WA R AR, GoBEARAT s 2 BRI AL G B 1 Bh 7, kb
G TCHEA F TE R G A IR S va YT, TCTs P 1 BR )
2 e 28 P ARG 2 5, LI T R T A0 R T/ B AU AL, 4310
R RS R A= 3 ol 2 W A 1 O 21
{RA L Z I MR RS R LA AR B A ML, irAEs &
o T SZ AR (TCR) F 5 B 1 2, o B2 v ki cD4+T
AR IEITCR = & BE I 2 2 BrAEs LRI 191, ICTs T LA 38
6 B RN P BN, 7= A B AP TR S I AR H B
ok, AR S R A LSS G TS R RAE AT ir AR B
TCRF B3 & , HUIS LN B8 S Beaik | B ICIsVR YT 2 ) 3
T G RE AU A TS AL, (S IE AT, B IR IE R 24 Treg 2 L
R R G Bh R G2 — JICIsIAYT W/ D Tree 2N IS I
HEHFETreg UM, 2 UE irAEs 1) £ 955181, 1CTs 38 3 405G G 5 41
JHL S I o BE PR T AN, (SR T RE S T RR W, Uk
EIESRAAM, SEGAES AR -

22 WFAE—fRminRiER Y (K- s
W HAREN, A5 TS AR S, I ) E " IE B AR
RS AR T RERE RN 43, I A SN , 37 BAL
PR, AR AL WAL , Ak R R, AR b i — 1 B A



2025 8 A #3165 % 88  August.2025 Vol.31 No.8

*+ & s 518

I3 G AT AR R R , AT 53 AL A RS AR IR
VR, B2 Z AR R A8, A A5 R A PR R v, AR ICIsHE
[6] YT v TR B A5 T 4 S B A, (ST 4 S i 200 S BT
i AR 8 (TMEE ) N4 B, DU AT DA & #48HE IE R PR T o H
2, FRT I — T SELIT A T dpfe /D B8 o) e, D AE W ZH 2L A £
P2 A A A 2 BTG, DRI 14 S 3 200 P AR 9 PR T L2k A ]
B i AL, B, 505 1R H AL AR BT b, e
RAIETETAMBEE 5  d TAG 70N P R 4, &
BUPEAR IO LR Il TE S RE DG HOWE BRI 45 5 1
ORI S8 v, W B A bR 3R 14 C D4+ I CD 8 T4 i
B AEUB ICISTE TME F S 40 A [ B , B3 T IR B A 2
TSR , S BOE G A, e A IR IE H 4L,
IEAAAR, FEGrAEsI & A CICIs 22 S B SURAE I T1%
IR B, IE AU T AL, Bl S0E AMA R S A RAE (T
RSN ) , 355 154 20 20 AE0 20 M 25 LTI L2 20 A OC
PR (CTLA) A SRR R v, Al PR Rk 1 CTLA4 YT
J5, T AL S5 B ICTs , WO AMATE S EAMAM A 5 19 20
AR, BSR4 HOR BRI (2 U R s 1 AR
J2 BORR iy .
2.3 BEdeidn B ——HAR A AR (R R e
RSB, A DRI A7, 38 R THA R O R T If
Jok BE A T RS L, B BRSNS IR BN, FE IR AN, A
SR TR B0 1 BT R, AR T LA AR B AR A
J1, AR R 79 3 N RE 3T R o BIVE 8 2 1 R NN
AV IR SR, R A D) R, RS AR IE
Nk SR CRES - PR - RO BT« WO, 5
SEARRAR, N SO AR RN SIS SRR 2 2, B TR K 2
A7 P EITAT LAE e, sl A s & 22 O P A m]
FHUAACHS A SRAB AT 1E S, B T HLAHRA SN AR BE 7 , 18
TR 23 SR B B0 PR R0, 2 B AR B AL 2 —

AL AR AT A IR il TR R A R TR, IE U
HE N ITTREARMLIR S sie it 521 . — B HIICIs 2 , PRl
FA P DhRe S W TCHE AR A IO SN, i J5UAR TE 4 S 2 240
HEBBEIRIE 220, e A R < W TE R E e 5 LA E 3]
PG AT 20 G R, e 2 P BOM DR AR T ANE AR Bk
&, AAERR I TE RS A0 R MR A 2 05, il A PR AR S
WA, B P RETE T 2, A i L A
PR AR, BRI A, ol i 2R 58 SN 5 T 7 MR AR 2
JRUAFTE IR T R AT 1R B = B T LS ) B (5 30
TEPRTAN M R, AR PR TR MR, 5 T A 1R 4
HE Ak, S EGrAEs B AR TE— TR RIS b, 20T T
R HG A JE R T 1) = 2 1 T L J 25 8 A i R G 45 T R
(irAE-GDRYALERER, 17 HAFEE R AlistipesFlLachnospiraceae
AN B AR A A 5 B ir AE—-GIAH JC0, Ji7 38 T BE A% )11 45
PUARRY SR G , W defss— PP BIRAS  BPE MR R T
XA, S 32 RE I RRAR . — BAE HICIs 2 J5 , R
%2, WIS 2% 5 % EirAEs o

AR S EUR R R A FRIB RS X — i
PSRN S e TUHE RAEE , RN &, (s 1E<E o) TR AR

FHrAESI & A . WX 80F BEZICISIRYT I B B
AT ZARMF , R BRTR L2 S ir AR P AHSE,
WAL HFEICTS IS T 1 H B o M 5 Z AR AU RS - 1Y
ANEE AT (HLA )50 B, & IHLA-DR4FR X FEGrAE
B & A AR IA R 7692 . miR - 146 /) 3 35 F] T 40 2 Treg 21
Ji, (A R R R, 5 P T irARsAY & A HH O, i T
FEY R F B AR L R FE R 3k , AR B IR 23 3 3rA Es
B KA AER N B S BRI T AL 0 S B it 7, BRI &, £
ICIsTE 45 5y B Tife Uik, IE B A AT, 33 GrAEs 1)
K.

3 NESUB"HERERXTRAR KN

3.1 AEB EA——SHF B IR WK B B T
HE IERTUNRE R IE S AL IR R, 78
TRIT IR Y N S BRI , 4E RS E R S PR A
TR ARG PR SE B M b, HE AN G 19 25 2 LA (e alE pi i
G RIVE R, 95 SELUCIT g 75 2 i K 2 HLa Wl s, K47
P E SRR R SRR IR YT 208 TR R Fe, F: 3
G gREAH S FFOBR MR 5% | SR A I 26 K A o SR 4 i 1
TUHE BSR4, A PR IR I 28 R R, o B PR
HRBEAE , R & BT LR T Z &5 YL KT 45
PRI G S5 ka2 R 1 R, B FHAABA , H 3 FROIR AR T RE Rk
IR B T R P U, BT B TR = ) RS MORTR Rk ah
25 IKIEEBHAR T M 20 o BC7E IR I, B > 4 i AR
FIZ 300, s a0 BRGNS AR 455 TR
U TE IR N SR O KE M EAE XS, 0]
DLSE S 00T BAT A B3 B TS Ak, e 3 S B I A RS, 7 8
FEW, BT RE R —IRER T B2, % ERHb T
SE AN M TT S R , FHIER 4 T BB ZE” Z Ak, BT LATE
I RSB, B T HRAS WA 2 1 A
SN, N 2 T R AT SR L =2 A G A 3
32 3 — 2 BRI AR EARIR I, T EE ORI 18] A
e, AR 4 AR AP RAS IR SE R 2 1 Le ), A E S AR
SRR, BRag3s G A VE R, R SOR 2 Fo0mish 3%
IESARFRE,

3.2 FHEAEA— R4 B A EACIRAL AT K
fE IEAGE TAL, AEST , W AT AR AR SR ir AES R AN TR
AL, R A SRR, LARR T fess 4 A T AL, i RS
B AN T AS AR o B 28 4T R 9 A PR 75 B2 ik L 18 il 24 v
I, B BE AR S04 M K L T SN o S AR 56 B JER S
RIUHLLBE 25 JRZVRPE A R F RIS kT
PREE TR A G, INE BRI /KT | BE 2 8 W S 3
AR ZUE o JE YT B 645 XU 3 0 Ak L, 43310 5% FH 35 BR
SVE R AT, LA 1 1E S, PR 1 G 2 40 i 7E 0 A8 B
BR IR AN AL, QUSRI S RAE R, E LS AP
A b BN EE RS AT 3 HA 0 XU 3 1 24 0 RB A 1 o 2 Bk 24
FHSRTE A M BT AL AR BE R I AETE T AR AL B0 A iR
Fe2yr, FORT S 2 0 AR T B P90 3R A , B AIK e Bk i
EHTh1 7/ Treg LU, TRTT I B etk B2 e, S B ¢
& R, 22 RINIETE I KBRS P25 EHRR

217



* & (3 532

2025 8 A #3165 F8H  August.2025 Vol.31 No.8

HEZE IBYTIER PR 2, i S8 S B i
FESE ST A, v I 2 BE % R T iz A 6 IR Ak Y G0 RE A i
T P01, T AU 1) 245 1 IR RS A T AL 3 R Y SE IR K
R A R AR R DI B RS R
AT LA E U C K BRZE A R R g 58 M DX - g SR B K]
F-alFik, DIEBTRAMEHE T AN ZE-1009F%35, A
IR SRS M AT SN

HAE WA ARSI AT 3L 40 L E SR, 28878, 2%
SRR DACHE DR (%) [ B, 00 ) e 92 A A s LAk 32290, 0 71 1
S TANL, BAF A an e A= S e e 48, Z RN K
PR PR B IR AR NI 2 5, 2R T AR 25 )
VI ] B e A O AR 3R i i Ak, e e MR R AR R
) AR A RPEE D ILAE , AR T AL, AR L
TR, W) 2 WA 8 LB A R 2590 , LA ] 558 40 B A O
LRIt BETR AL, QoK 4 f 7E  A b SRIAR 45 o
33 BFBEA—WR B ER, B LA mmE
oo 8y 1 L R ) PN R B AR, AV SR ML AR P 8 v A P AN
R, BARALIRAE I RE 7 , I SAAR 25 3 1E SR 98 B4
X bR AR AT, DU AR B LUK T, AR A AR )38 0 A
FaBe S AIESMPE R LR IR IES I Afa e .
IECER - #ME IR YT S B M, btk 3T T =
B, SO R mon R A B AR IR YT irAESH , P
AR T D ERRTT IR, RERYT 2t i
PR A DLEE , ZLIRE TR 2 R AR, 5 0 DR AR sk
45 o [ B R R AR BT X s L, 48 s B i mE B
A e H G SR TR 2 RS CPEARGE | AR R
VE R B RO FEIRT i AEs B R, B SH Bt
Jieged 2500 , k2> Fofr e A4t R Ko A AR DR 2 55 R i 3 R A 1 T
Yo, ERIE A% SRR Syt 3268 77 , e R &
4 N 2

irAEs 2 0 A AT BE VG BEOR IE B A5 R s
KB A dm o P EERS  h E B Z [RIAE — 2 44 T AT LAAH
HHAY MBI G2 B S AR B T IR TENE kYR
PR R - HRRAS PR, SR T ZE irAEs Y, #1550 M B R
A TE 8 2 )RR SR AR 0 S0AS SO IE SRS A A
ZERR I IE AT 3k T A Fn R & S B A AR B N
IR AEIrAEsHT, SRETRESE T-BR il | 12 1 J&] B Fn S g iif 52
IR, BRI LA AEIRYT TR, R Y IR A i E A
0 61 1E SR 25 52 1E S BIREEIRYT 200 o H R E <, 3R
ol FH R AR [T 2, 00 ) G328 200 B T C a5 i O )
SRARYRE i AEs )R [R] & 95 50, BEE A TS S 2 10 259,
SN M S A AN S RE o T A BRI 5 25 %
IEAN R R AE IR TT ir AR, AR B2 B Z2) F 48 e Jd £ 2 1903
B A EME A%, IR E WU G5 P15 o 45 A SE PR il
B FHCIEAART B, LU AR % S 200 1 I PR IG YT B 4t
B, NI 5 22 £8 8 AR VR T 2 R A2, 42 s e AR 1Y
AT

218

S 3k

[1] B, sk s B B RGBT RE)] RGBS
2025,33(1): 137-141.

[2] ERERT, 20501, 223030, 25 . 202245 [ P4 41 4 35 F 73 4
B[] 5 e, 2023, 43(6): 1-11.

[3] 25, P, ATUKVK, S5 IR RE S A B e tEpom 5T
HERE(J. P EMAE 24, 2015,27(10): 1233-1237.

[4] SEAOMI, EFER R, SR N IE AR IR A B S
FRRRHL A P EE AR, 2024, 65(10): 1013-1018.

[5S] OKIYAMA N, TANAKA R. Immune -related adverse
events in various organs caused by immune checkpoint
inhibitors[J]. Allergol Int,2022,71(2):169-178.

[6] ROBERT L, TSOI J, WANG X Y, et al. CTLA4
blockade broadens the peripheral T—cell receptor reper—
toire[J]. Clin Cancer Res,2014,20(9):2424-2432.

[7] DHODAPKAR K M, DUFFY A, DHODAPKAR M V.
Role of B cells in immune-related adverse events following
checkpoint blockade[J]. Immunol Rev,2023,318(1):89—
95.

[8] GRIGORIOU M, BANOS A, HATZIOANNOU A, et al
Regulatory T —cell transcriptomic reprogramming charac—
terizes adverse events by checkpoint inhibitors in solid
tumors[J]. Cancer Immunol Res,2021,9(7):726-734.

[9] JEI&T S, BEhE, H i, 45 B T AMIE BT AR i i Ak
SRR A A E R4, 2022, 13(7): 788-791.

[10] JOHNSON D B, BALKO J M, COMPTON M L, et al.
Fulminant myocarditis with combination immune check-
point blockade[J]. N Engl J Med,2016,375(18):1749-

1755.

[11] KOTWAL A, GUSTAFSON M P, BORNSCHLEGL S,
et al. Immune checkpoint inhibitor —induced thyroiditis
is associated with increased intrathyroidal T lymphocyte
subpopulations[J]. Thyroid, 2020, 30(10): 1440-1450.

[12] LUOMA A M, SUO S B, WILLIAMS H L, et al
Molecular pathways of colon inflammation induced by
cancer immunotherapy[J]. Cell,2020,182(3):655-671.e22.

[13] YONEDA S, IMAGAWA A, HOSOKAWA Y, et al
T-lymphocyte infiltration to islets in the pancreas of a
patient who developed type 1 diabetes after administration
of immune checkpoint inhibitors[J]. Diabetes Care,2019,
42(7):el16-e118.

[14] IWAMA S, DE REMIGIS A, CALLAHAN M K, et al
Pituitary expression of CTLA -4 mediates hypophysitis
secondary to administration of CTLA -4 blocking anti—
body[J]. Seci Transl Med,2014,6(230):230ra45.

[15] X2, sRAERE TS, A 5 PRUInT & "SR B2 15
“EEIRAR BIBIA) P B 2R, 2024, 65(1): 39-43.

[16] FAN Y, PEDERSEN O. Gut microbiota in human
metabolic health and disease[J]. Nat Rev Microbiol,2021,



2025 8 A F315 %88  August.2025 Vol.31 No.8

+ & 3 Far

19(1):55-71.

[17] ANDREWS M C, DUONG C P M, GOPALAKRISHNAN V,
et al. Gut microbiota signatures are associated with toxicity
to combined CTLA-4 and PD-1 blockade[J]. Nat Med,
2021,27(8):1432—-1441.

[18] GOPALAKRISHNAN V, SPENCER C N, NEZI L, et al.
Gut microbiome modulates response to anti —PD -1
immunotherapy in melanoma patients[J]. Science,2018,
359(6371):97-103.

[19] MAMMEN A L, RAJAN A, PAK K, et al. Pre—existing
antiacetylcholine receptor autoantibodies and B cell
lymphopaenia are associated with the development of
myositis in patients with thymoma treated with avelumab,
an immune checkpoint inhibitor targeting programmed
death-ligand 1[J]. Ann Rheum Dis,2019,78(1):150-152.

[20] VILLADOLID J, AMIN A. Immune checkpoint inhibitors
in clinical practice: Update on management of immune—
related toxicities[]J]. Transl Lung Cancer Res,2015,4(5):
560-575.

[21] ZHOU X X, YAO Z R, BAI H, et al. Treatment-related
adverse events of PD -1 and PD-L1 inhibitor —based
combination therapies in clinical trials: A systematic
review and meta—analysis[J]. Lancet Oncol,2021,22(9):
1265-1274.

[22] ARNAUD-COFFIN P, MAILLET D, GAN H K, et al.
A systematic review of adverse events in randomized

trials assessing immune checkpoint inhibitors[J]. Int J

Cancer,2019, 145(3):639-648.

[23] MARSCHNER D, FALK M, JAVORNICZKY N R, et al.
microRNA-146a regulates immune-related adverse events
caused by immune checkpoint inhibitors[J]. JCI Insight,
2020,5(6): 132334

[24] F5AE FRIE. Hp 2RI e e AR T S RE A 52
HESL[D] R R 25 524, 2017, 23(24) : 115-118.

[25] WM, T, SEUsaR , 5 3T o I “ RIS 1Y S iR
I B AR R VG B 5 A YR T I A R . IR R
BEEA 7R ,2023,32(12): 1712-1716.

[26] TR, 155 A 0. 24 1) S e I A PR o 2 e ()], T 24
5K, 2016,7(1):59-61.

(27] ARG, BRTFBr, HEERE. s 2 B A S e A
A SIRYT Y I [, v I R 2 B2 5 R YT
2024,29(3):339-347.

(28] O 82, Z=P0ME, At , 5. W R 2R A B S ek B o
VRS PE TN AR AT 5T 0 SR )] 7 K 2 4, 2024, 39(2) : 325
333.

[20] FHERSE, JH2F 5% P R 2515 Fh R S i 16 7 I VS R o
LA TR R D). P BE 25 54, 2025, 31(5) : 159-165.

[30] filIEIL, B0 25 2 B R ANZR 2 2 R 25 BRI ST 0 R ).
rh 22y 5K 25, 2024,35(2):291-298.

(31] 200, Fifipls , i, 26 I B &) sk v B e B 3
BRI I . Bl P I 2 K2R 24 3, 2020, 36(3): 303 -
306.

OMcAs B #1:2025-05-06 %44 : Bf 4444 )

(EFEE183T71)Sex hormones and systemic lupus erythe—
matosus: Review and meta—analysis [J]. Arthritis Rheum,
2003, 48(8):2100-2110.

[17] BOSE M, JEFFERIES C. Sex bias in systemic lupus
erythematosus: A molecular insight[J] Immunometabolism,
2022,4(3):e00004.

[18] MOHAN C. Environment versus genetics in autoimmunity :
A geneticist’s perspective[J]. Lupus,2006,15(11):791 -
793.

[19] B A, 1 I IR IS0 M 1 v 12 25 W 5 A9 10 ) B i
X ILHNS P EZ,2014,33(35): 148, 152.

[20] EZEtE, 220, XU BE . B IR YT IS 5= i it JR 7). 58
FHHE MR, 2021,354):129-131.

[21] EAEIE, F B, G, 55 MR S0 00 s i v R ALY
T FTIGE R 2 FH (). o Rl i R R g 2% 75,2021, 24(1): 137 -
140.

[22] BB, BF , 21048, 55 AMEC3 .CARCRINE A 5 RS
LA BIRIE B DGR T E R R 22447, 2016,
38(5):554-555.

[23] J70 TR B . R GE M 21 BEARHE H = iy 44 25 B[], 55 F A
BRI, 2010,24(8): 75-76.

[24] SR, BRAHE, TR, S h 2530 5 by 780D 40 M
RE MBI HE R 524, 2019, 50(20) : 5088-5095.

[25] FLIEES AL, skatenti , 45 v R R AR R ATL N R 5
IRIT RIS A T R 2, 2022, 17(12): 1731-1735.

OMAS B #1:2025-01-26 %04 : F 3&4%)

219



