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WE:BN #amcsUBmatd FaF R s8R KMt &auki &% (HPLC) ik ik &4 A Waters XTerra RP C g 4
(250 mm x 4. 6 mm,3. 5 pm) ;A ZHA8 A A THE - 0.2 mol / L A &, =475 (JA#ER A pH £ 7.0) — /KR(35:5:60,V/V/V)) 7348 B
H T - 0.2 mol / L B BR & =477k (AHRERIA pH £ 7.0) — K (50:5:45), e A A48 A FE B, A FF B BT RE LB 347
Hp BB R A 1.0 mL/ mins A K A 210 nm; 2R A 65 C;#H A 100 L ER SEEZALEZ B aFEE CHARTRE
AV 11.55~5775.89 pg/ mL. 2. 45~367. 50 wg/ml.3. 00 ~450. 47 pg/ mLFE B N 545 @mARER X RZRF(r=0.9999,n=7); £ F
P # 4 0.74,1.23,1. 50 pg/ mL, &M 5 %1 4 0.30,0. 49,0. 60 wg / mL; 45 5% B A2 00 & E XI5 R 49 RSD 39T 3. 0%; F3
Jm B M 5 B A 98. 46%, 96. 64%,97. 08%, RSD 4 %) 4 0.26%,1.17%,0.91% (n = 9) SL¥EB e E £ RA T 2N S FEE A
63. 80% ~ 64. 18%, 4% % B0.51%~0. 92%, 4 %% C0.49% ~0. 52%; 251 A SR B £ F 23 4B E A 65.40% ~ 66. 69%, 4L
HFH B0.20%~0.41%, 4. F % C0.23% ~0. 40%.2 Ao b ¥ kA B 0 As 8 BUR R CL R B 2R R4 H 2 s 6 D AR
BESUBRAE R PR 2R P AMBLER, 2F <0 1% R FEE R T ELRETA 4.67%~5.09%, E5 A $UIER 4%
FEREREEH3.97%~4.53% 18 FH kR EH FEMEE TR, TR TN mRaE P aEEansih <M.
KR sarme it aEE EEEB TR GARYR
Determination of the Erythromycin Components and Related Substances in Erythromycin

Lactobionate by HPLC
Liu Yang',Liu Yawei',Wang Wei®,Liu Ke'#
(1. Liaoning Inspection , Examination and Certification Center - Liaoning Institute for Drug Control,Shenyang,Liaoning 110036,China; 2. Shengyang
Institute for Food and Drug Control ,Shenyang,Liaoning 110136 ,China)
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the determination of erythromycin
and related substances in erythromycin lactobionate. Methods The chromatographic column was Waters XTerra RP C; column
(250 mm X 4.6 mm,3.5 um),the mobile phase A was acetonitrile — 0.2 mol / L dipotassium hydrogen phosphate solution
(adjusted pH to 7.0 with phosphoric acid) — water (35:5:60,V / V / V),and the mobile phase B was acetonitrile — 0.2 mol / L
dipotassium hydrogen phosphate solution (adjusted pH to 7.0 with phosphoric acid) — water (50:5:45). The mobile phase A was
used for isocratic elution,and the gradient elution was performed immediately after the elution of erythromycin B. The flow rate was
1.0 mL / min,the detection wavelength was 210 nm,the column temperature was 65 ‘C,and the injection volume was 100 L.
Results The linear ranges of erythromycin A, erythromycin B and erythromycin C were 11.55 — 5 775.89 pg/ mL,2.45 -
367.50 pg / mL,and 3.00 — 450.47 pg / mL (r > 0.999 9,n = 7),respectively. The limits of quantification were 0.74,1.23,and
1.50 pg / mL,respectively. The limits of detection were 0.30,0.49,and 0.60 pg / mL,respectively. The RSDs of precision,stability,
and repeatability test results were lower than 3.0%. The average recovery rates of erythromycin A,erythromycin B,and erythromycin C
were 98.46%,96. 64%,and 97. 08% ,with RSDs of 0.26%,1.17%,and 0.91% (n = 9),respectively. The contents of erythromycin A,
erythromycin B, and erythromycin C in erythromycin lactobionate raw material were in the ranges of 63.80% - 64.18%,0.51% -
0.92% and 0.49% - 0.52%, respectively. The contents of erythromycin A, erythromycin B, and erythromycin C in Erythromycin
Lactobionate for Injection were in the ranges of 65.40% - 66.69%,0.20% - 0.41% and 0.23% - 0.40%, respectively. No
impurity A was detected in the two kinds of samples;impurities B,C and E were the main quality control impurities;impurity D was
only detected in erythromycin lactobionate raw materia;impurity F was a trace impurity (content < 0.11%). The contents of total
impurities in erythromycin lactobionate raw material and Erythromycin Lactobionate for Injection were in the ranges of 4.67% -

5.09% and 3.97% - 4.53%, respectively. Conclusion The method is sensitive, accurate, specific, and reproducible, which can be

CEEWE T AR R RGE P s F A 41741 kT B [SC202516] .
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used for the determination of erythromycin components and related substances in erythromycin lactobionate.

Key words: HPLC;erythromycin A;erythromycin B;erythromycin Cjrelated substances

AVERA TR BAFRWILIERE R, & KN
BERPIHAY), TEPIRIGHE VA TR A MSH —
PER LT A5 2 B LI 5 C -3 IR R E B T ZER H  AK
SRR | SZ AR Tl e SRR B X R 2 R
RIT, WRIRYT L | H 0% | L I TE R T ik 2y
Pyta- o) FUHIR 21 85 2 A TAR R 2R T 2025 4 e rh [
2l () Y7881 =882 2023 AR iR 3 [ 24 8L ) (USP - NF
2023)'8) 2023 47 R g [ 25 L) (BP 2023) 17 (BRI 245
11, 0)(EP 11. )1 (HAZJHL(18 I ) (JP 18) 11113
W ZR T A SRR AE , {H 2025 4 B € L 24 i (350 Y FLbE
PRLLTE R MR P FHRE AN LFEEBAKFRC
KA W5 0 I 5 T AT IR SR T 2010 4F i Hp [ 24 i
(3B ) i B b L2 3 i ok LB R 41 B 2% B9 R iR 0T
P13 R 5t A A5 [ 24 BUBR M SR T X LU AT
TRAFAE SR TR H R g/l G HE i I IG5 ), & e ik
T A2 Y F A 3 R ) RS R LG, AR R T 25 T
2025 A W (i 2 i ( ) ) 4 B R0 K BP
20231V b | BE R 41 5 2 bR E SR FH i ROROR 6 3
(HPLC) 3 5 FLWE IR 21 8 25 J5URH RN 1 5 FH LB IR 4
HRPOERA AT EB AERCKAHE LY I
SER/(I
1 U5k
1.1 {Yz5

LC - 20A % HPLC 4% ( H 7K Shimadzu 2 & , it 5
SPD - 20A UK %5 A1 LCsolution B €43 T AERS ) ; XP -
205 B LT 40 M KF- (i Mettler Toledo 23 7], 4% & 0
0.01 mg) ; JAC3010 AU 75 1 1 Ve AN ( iR Sl 754X
PAT RN, TR 300 W, 4%k 40 kHz) .

1.2 X%

LTFF RN (58 130307 - 201417, 217 % A
T 93.3%) , 4% R R Gl X B (LS
130670 — 201501) , ¥ I 6 £ b 24 A 2 F 5 B 5
218 2% A XTI, (EP L5 4 E130500, 7% &4 96. 7%) ,
218 2% BXT B (USP LS R05250, 75 4 98%) , 41
TR CHHR S (USPHL S FAL354, &5 97%) , 4185
EF(Ze A, #5 H THMS - F - CP - 20170812 - 07) ,
N - £ LT E A(Z45 B, USPHIL 5y HOL401) , 4175
ZE(ZJf C,4it5 ~ THMS - E - CP - 20170823 - 01),
KA R ARG D, #5 3 - GAB-37-1),40%
R AR (AR E, L5 86 - GAC - 65 - 1) ,fh4a %
R AR (2P, 5 M3 -ZPK-76 - 1), I A
% K Toronto Research Chemical 2 7 ; 3 HE LR 21 &
Z 5B (4543 51 03170610, 03170611, 03170612) ,
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6 b vE S FHFLE IR 2145 25 (AR WA 0. 3 g, k543 51
M 67170905, 67170906, 67170907 ; HLA% A &f 37 0. 25 ¢,
523 51 4 66170406, 66170906, 66170905 ) , L 4 iR
(1t524 180821) , Iy B K& XX K2y ; LN W BE
(o354, 26 5 Tedia A ] ) 3 BER A —#1 WEIR (43 A4,
25 A 2E AR A BR A A o
2 FiEE4ER
2.1 @iEEH

{03 +T: . Waters XTerra RP C ¢#1:(250 mm X 4. 6 mm,
3.5 wm) ;s s : A i M - 0.2 mol / LBEIR R 4%
W HWERRIH pH 2= 7.0) - /K(35:5:60,V/V/V),B A
M - 0.2 mol / LR A — ¥ W (JHBEIR I pH 2
7.0) = /K (50:5:45) , Se AL B AH A 55 FE VR, R 415
B SE e 5 S B 3 1 b B PR R AT R Uk
J 5 A < 1. 0 mL / min s K 3 K 210 nm; #2265 °C;
PERERE £ 100 pL.

R1 RIEREERER (%)

Tab.1 Gradient elution program of the mobile phase (%)

8] AHMA RHAB i J8) AEHAMA ARHMB
0 100 0 | (t,+9)min 0 100
L, 100 0 | (t,+10)min 100 0
(t,+2)min 0 100 | (,+20)min 100 0

A ALEF BRG]
Note:t, refers to the retention time of erythromycin B.

2.2 AiEHE

VR BB R A A 11,5 ¢, K 900 mL A 5 fF
FH 10% W BR A WO pH 2 8. 0, /K HFi B2 1 000 mL, HJ
3 pH 8. OB R ER 2% v , /Wi 711

M VBV - BT PR 215 2R SR sl v S F 2L b
PR TR (FLUFEEA 40 mg) NEHEFRE, B 10 mL A7
SR, I B 4 mL A VS R E YRR, B .

H B X B R 2% e B AR 1 mL, B 100 mL
FE, S RES  FA), WS T i B R 19 fikik
AR ) B HEVA TR

X R IE B W A AL B 3R A LI R B AEEC
X IR 39. 82,12, 50, 15. 48 mg, WG FRE , 703 & 10 mL
A, I EE 4 mL, B S R TS RDE 2
5], U LT 8 R A XTI I 45 L2155 R B A IR S I 4%
LI RER N IR S 28 T

FGE AR I 85 28 R e P B 40 mg,
K% FRAE , B 10 mL 25 5080, Jin i B 4 mL, 5
fife, S B 2% 3850, RIS

25 VAT - BUCFLWE R 1 R XS i s v 2L
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A ) RS , Fie P A il 28 vl 4, RIS .
2.3 FEFEER

L)@ MG R SR 2. 2 T R G0 I TR,
HEL AR 23 R4S 100 WL, $2. 1300 (015 414
HERENZE , 10 5% 5 e o 25 R R e il PR a5
Z= I BUEFIZT A R C 06 2185 23 BIGAIZR T F s 4% 0T C I
FZLFG R A VE[R] Y 43 125 B2 1 KT 125 28 FH W (8
o, PR R B I A 29 2 min , fELLFF 2 A LI 2 B 4T
FEFR C 45 VA% o 7 5 TG T , 2 W b e
FETT T WA 1,

W R MU0 - 1) S IR L BCEL OB R 41 55 25 IR Rk
i, BRI, 105 "CHIFR 1 h, BUGREEIR I 19 S5k 2
60 mg, JIllFH B 4 mL A o 2) BRI IR BCRLRE R 41 5 R it
L2 60 mg, JiTH B 4 mL A, 0. 1 mol / L3RRI
1 mL, B 1 h, FI10. 1 mol / LEFALANA 1 mLH R
3) BB R L LB R 2155 3R )5 RE2Y 60 mg, Il B 4 mL
VA, N 0.1 mol / LA A ALENYA WL 1 mL, JBCE 1 h, il
0. 1 mol / LERFRVEWR 1 mL " Il . 4) SE AL B IR BB iR

LR R R 60 mg, I EE 4 mL A L N 30% i A Ak
SIAWO0. 1 mL, ZIRACE 1 ho5) GIEEIR BB R 2T
R FRHG L, B REMLA, B (4 500 + 500) Ix YEIEZR
RS 24 h, O BRBEIR IS 9 R 60 me, il FHEE 4 mL
VA B L3R S PP SRV WA i, B 10 mL A,
R EZS B8], 1L U8, GE &, 4% 2. 1300 F g 541
PEREINSE 0 S (5 1 25 5 S RPN 254 T, I iR
W B = 0 5 L A R B FUBE IR L R R
BHE ARG R T BAee , & R AW e B %
Al ABTERRVE B SR A SR T A U L R A g
T 2 T WA AR AL 5 B I8 L TR 1 5 3R TR 25 P £
17, b G B o DR R SR BV R o T DL I 2.

LR AT MARE AX R AL 59. 73 me, K25
FRAE, B 10 mL AR, 4% 2. 200 F ikl & 408K A
X HE G I £ W, R A U459 0.1,0.1,0.1, 1. 0,
1.0,2. 0 mL, 2 &7 2 50,20, 10,10, 3, 3 mL, HUFi
PR G HOVE TR 45 WA S 21 25 A LMo IR TV T
AR 2. 2 N AR E B LAFERCI&H40.1,0.1,

A/ mAU A/ mAU A/ mAU
3007 (10 500 s 300
400
300 10 9 200
200 i 100 “10
100 23
t/min 0+ ,.l = .‘4 - ‘6 7.8, —=t/min OEl—r —— t/ min
10 20 30 40 50 60 0 10 20 30 40 50 60
A C
L&A 20 %FB 3. 4%FC 4 RFC 5. 2%5FA 6. %AD 7. 4F5%B 8 XKAF 9. XAE 10, sLHEmR
A FRERBRER B HXSER C REOER
E1 ZTEMHRESHRERIER
I.Impurity A 2. Impurity B 3. Erythromycin C 4. Impurity C 5. Erythromycin A 6. Impurity D 7. Erythromycin B 8. Impurity F
9. Impurity E  10. Lactobionic acid
A. System suitability solution B. Test solution C. Blank solution
Fig.1 HPLC chromatograms of the specificity test
A/ mAU A/ mAU A/ mAU
50 50 50
5 ! 5 }5 9
25 ; 9 25 9 25 7
! 7 7 1 4 6
0 0 0
} T T T T T ——1 / min } T T T T T ——1 / min } T T T T T r——1/ min
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
A B C
A/mAU A/ mAU
50 50
5 9 5 9
25 2 25
30 )4 7 12 4 7
0 0
} - - - - - ——1 / min } T T T T T ——1 / min
0 10 20 30 40 50 60 0 10 20 30 40 50 60
D E

1. &FA 2. 2FB 3. 42%%C 4. 2HC 5 a%5&ZA 6. %KD 7. 425 %B 8 Z2MF 9. &2RE

A, AA TR ISR B, BRATHR R IER

C. BA BRI’ D, BACHIRBX SR iR

E. JCRRAR R R IR iR

B2 B ERkE e E

I. Impurity A 2.Impurity B 3. Erythromycin C 4. Impurity C 5. Erythromycin A 6. Impurity D 7. Erythromycin B 8. Impurity F' 9. Impurity E

A. Test solution of thermal degradation B. Test solution of acid degradation

C. Test solution of alkaline degradation D. Test solution of oxidative

degradation E. Test solution of photodegradation

Fig.2 HPLC chromatograms of the destructive tests

103



QIO «

Inspection and Test

¥ &35 ¥

China Pharmaceuticals

2026 4FE 8 H 5 H 4 35 &% 15 )
Vol. 35,No. 15, August 5,2026

0.1,0.2,0.4,1.0,3.0 mL, 435 %5 = 50, 10,5, 5,
5,5,10 mL, JURE B J5 VR TRVE WA B R B I8 K C 4
P FR VRS R o BB b SR o Rt VS VA S 3 e, 42 2. 1 T
OSSR EHEREIE , LS IR S ARUT R (X, mg / mLL)
St AR bR T AR (Y) A A AR BR FEA TR A [0 45 R D
T2 RMAHERA AHEZB ABERCESARERK
S BBl P 5 0 T AR R M O R R
2 GEXRERER(n=7)

Tab.2 Results of the linear relation test (n = 7)

FRA 3 5 AL r ZAETCE (ug / mL)

ZEFEA Y=5x10°X-123597 0.9999 11.55~5775.89
FEEB Y=3x10°X-232000 0.9999  2.45~367.50
EFC Y=3x10°X+742000 0.9999  3.00~450. 47

FE BRI PR A R 2. 2T T 418 K A KRR
W mL, IAERIFRBE R 1 /5 000, 155E 12 PRI ; BUE
SRR FRRE2 1 5 AR PRV VR 20l B 2. 2 301 21 5
KB AFER CRMAS 1 mL, 5 IFa e 1/ 1 000, 15
e PRV T BOE PR AR, PR RE 2 2/ 5, 45 Kl PR %
W B IR VE A A B, 4 2. 10 (A3 S A R 2
PLIOA5 (M L (S 7 N) RT3 5 S /N Bt ff) ot Ik S 1 o o
IR AR 25 R BREA LAEREB AHEZRCHE
FERR 2> 5 0.74,1.23,1. 50 wg/ mL, & I B 23 51 K
0.30,0.49,0. 60 g/ mL.

K& RIS 2 BRE  E 2. 2T F 405 R A X8
BT LR R BT R S IV A T LD R GO IR I
FWA 0. 1 mL, 43BN 210, 3,4 mL, 15 51 5 iR
}0.04 mg/ mL AL R A LIB K B AR R C X IR
TR B R IR WA 8 i, 4 2. 1 R (B3 45 1 i S ok
FEMNRE 5 UK, 10 W T R 45 SR 4T R 38 A X R i (R ik
R4 mg/ mL)IRSD K 0. 14% , 21555 A LI EB AT
B R CX RS (RS 4 0. 04 mg / mL) i RSD 5351
0.33%,1.94%,0.37%(n = 5) , ALK 2 K 4f,

R MR G < B — 41t (4154 67170905 ) 7 5 i
FUMER LT B KaE &, 1 2. 20 T O e A A T
AT R E 0,1,3,5,7,9, 11 hiF 4% 2. 135 F {43
ZRAEVERENE iC TR AR, B TEREAN AEEXB,
IR 2 C 4 B A C 44 50 D 44 i E 6 1 A Y A
A, JH Al g T R /N B 2% B Bk BN, RAEGE T 4
LIFEANLEEB UAFRCKEFEB AR C AAD,
=5 E VTR ALY RSD 3/ F 3. 0% (n = 7) , R B 5
VTR ZE TRCE 11 h NFa e BT

EEMERE A ERaERER (SN
03170610) ifi & , K5 AR E , AT 6 7, # 2. 270 F Jr ik
il £ BB VRV, 2 2. 1 00 (033 SR AR BRI A 30 SR
W THT AR, T T AR 2 o S M 4y 2 T A R
S WO, R R A5y B R R B RSD ¥/ T
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2.0%(n=06), KU EELERL

JIAE T A i < B 60 5 B A FLBH IR 21 85 28 it
(fit54 03170610) 3 & , V47 9 41, 73 514% 80% , 100% ,
120% HLBIINZT 85 25 A X HR G 45 300 456 2. 2 300 F ik
il B A A A VR, BV 2185 3 A AR RIS Ak 3 i A TR
B2, 2 70 Bk 5 G &L P AT 9, 43 AR 20%,
100% ,150% LB N1 75 % B L08R C X R f 45 307,
P 2. 2100 il & A A A T, IS O R B A
R C AR DS T B IR AR A 18 L 12 2. 190
T OE SRR R 0 SR TR, R RISOR &
YIBRALE R B AR R CHE YIRS 5
98. 46%,96. 64% ,97. 08% , RSD 4354 0. 26%, 1. 17%,
0.91%(n =9) , FBH 7 L UERG I AT .
2.4 HREFENE

B3 L bR AR 21 85 2 ekt L6 St 5 FHFLBH IR 21 %
RS, 2. 230N Iy ik il A R i S W, #2190
TS SRR A | 2 S TR, IT 4 R H B X
MBI HRA AT RB AR CIRFA LB,
ZeT C 24D A4 E 2% T F BRI SR T L 2R A
A RE S HFRAGER D, AER AT EEILE
FRATF R R O R B AR R CaE Tk 2 fh ke
i FRS ARG AR B A 2 B B L 24 T C L4 R Ry 3R R
TS AR A2 0 D ACFURE R 21 8 2 IR o
FHZLMERR 2158 2 rh o8 4 Je B s 2 0T F o oleet 2% o 1 2
FHELEIR 2185 2 h 28 BUK PR AR B LS R 41 75 = Rt
AL, e % Bk Ao o TE L ER 3,
3 itig
3.1 KGR EF

AR S T 2025 R EIZGHL( ) Yl7550-552
rR 2T B R RURNIR I8 B, i LA O - Wil A A
W — 7K R i s A AR BE DR X, {2 o 5 4 4%
)R B R 43, HKE S AT fa) 42 1l 76 & S T .
B FE 43 9 % % T Waters XTerra RP C g F (250 mm x
4.6 mm,3. 5 pum) Fl1 Phenomenex Gemini C;g# (250 mm X
4.6 mm,5 wm) , P B 0] RS OT b oy B 21 85 2R A o M
JT AE LT R 2 B AR T F )43 B 40520 o 0, e o 1
PEPE Waters XTerra RP C g4 (250 mm X 4. 6 mm,5 pm) .
FEWRLRAE R 65 “CHT, AT i — 20 4 o 7 B sk [i) , I el 5 0
FE s R K A 210 nm B, 21 %5 2 28 hl 2 A0 4R A1F 06 o 1
i, BRI L A W RS I %) 2 R R AR Y TP 2o
RAAEN S SUOE AV IR R AR S U LA & W
YR B AREECKOFE AL A HPLC 1, 5 k24
IUEZE R %k R MER R TR R .
3.2 REWREMBITEIN

G4 45 [ 2 3 ORI 9T R O B O 2 R
WO AT T 32t A o Th A7 S o BR B A T80T % T 4L
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®3 HRPLIBEREFISEXYRSENESER (%)
Tab.3 Results of the content determination of erythromycin components and related substances in erythromycin lactobionate raw material

and Erythromycin Lactobionate for Injection (%)

wE ufEA  wkEB 4fEC ERA AAB RRC  ARD  ARE KR ApkR BER

[ I | I [ I [ | N (| I [ I I 0 I I [ I | I | I
03170610 67170905 63.91 66.32 0.92 0.32 0.49 0.28 - - 1.58 .81 1.01 1.09 0.37 0 1.48 0.79 0.11 <0.01 0.54 0.28 5.09 3.97
03170611 67170906 64.18 66.58 0.51 0.33 0.52 0.29 - - 1.60 1.80 1.08 1.10 0.36 0 1.19 0.81 <0.00 <0.01 0.44 0.39 4.67 4.10
03170612 67170907 63.80 65.81 0.88 0.33 0.50 0.36 - - 1.60 1.89 1.04 1.21 0.40 0 1.12 0.81 <0.00 <0.01 0.72 0.41 4.88 4.32
66170406 65.40 0.41 0.23 - 1.59 0.82 0 1.53 0.06 0.50 4.50

66170906 66. 69 0.20 0.39 - 2.01 1. 14 0 0.94 <0.01 0.44 4.53

66170905 65.78 0.33 0.40 - 1.91 1.12 0 0.91 <0.01 0.43 4.37

E: D AR E TR, I AZHAIBRELEE; - ARSR BT AERASEN,2F < 0.01% 9 RAFRANIE,
Note: | refers to erythromycin lactobionate raw material,while Il refers to Erythromycin Lactobionate for Injection; — refers to not detected. * indi-

cates that when calculating the total impurity content,the content of impurity F < 0.01% is not included in the calculation.

BHEALGHBAGECRAFE JRE, 40 A AR, 200172,
FIRSE , LT % A SRR R T 50, 19,40 [2] %57 HPLC skml R Sl koo AT 40 R (1], 625
BHBLIHECIHMILS. 0 %, 2 B A F bR #5,2002,4(3): 101 - 102

2 N oo 3] x| F kI A, 42 HPLC | & $LpEBR £ EEwAsS .
JF W T B AR R 1 3. 0 % ST ABFIS etz T # MELRRLERG ST

i 25 5 % % ,2005,20(1) :62 - 63.
e = 25 (3 [71550 - 552 b & v ) ,2001):62 . ‘
T, IS 2025 AR E 25 8 (2D ) L PP T S S R P P T SR

EZ bR UE N 24 S R E SR E R JE £ (ICH) U bk ok B 4G s AR ()], FL 54 5 05 R L2020,
Fe IR, AL A VA5 B AR5 D AT AT 2. 0 %, A% 35(5).873 - 876.

JCAE R 3.0 %, HABPANZFRAIG ML 3.0 %3 B [5] Z40%, B8, ki . SUEma b rauaizon)]). F8
W5 2% BP 2023 MR HLE , BRFLMIR 71, B 2% 7 5 47 25,2021,19(1) :42 - 43,

AFFHEIL 7. 0% [6] %4 . 30 124 A SLABBR AL B R PR RLARAE W B A7 ],
3.3 HEiEMH ¥ @ 4 55 25 ,2025,23(8) :51 - 53.
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P E B 2 A S A, 2025.
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