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Abstract: Polymyxin’ s clinical application is limited by its significant

nephrotoxicity,  complex  pharmacokinetic and  pharmacodynamic
characteristics, and the growing issue of bacterial resistance. This
systematic review summarizes research progress on three novel polymyxin

derivatives; SPR206, QPX9003, and MRX - 8.

design, these compounds retain potent antimicrobial activity while

Through structural
reducing nephrotoxicity and improving PK/PD profiles. Preclinical
studies and preliminary clinical trials demonstrate broad — spectrum
antimicrobial activity against multidrug — resistant Gram - negative
bacteria, along with promising efficacy in models such as pulmonary
infections. Although these candidate drugs are still undergoing clinical
trials, they show potential to become alternatives to existing polymyxin
therapies.
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Chemical structures of polymyxins; Polymyxin Bl: R = phenyl; Polymyxin El1: R =2 - propyl; B: Chemical structure of

SPR206; C: Chemical structure of QPX9003; D: Chemical structure of MRX -8
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| J2 %5 W (epithelial lining fluid, ELF) &0 i g 15 20
Jifi (alveolar macrophage, AM) )& 5 DL 2% B
MIC,, ( <500 ng - mL™") ¥k Jif , SPR206 7E ELF
-5 AUC, 774 859.8 ng + h - mL™",C, K 735.5
ng +mL™", T, 0N 2.2 hy 7 AM H{F- 3 AUC, ok
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I Z UK CRAB,CRE il CRPA 772 R AR . X
T2 W R W 25 W Bk, 0 5 47 mer — 1 B 1Y
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JiE R NV AR R QPX9003 1E A A Hh
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QPX9003 I H [ 4y & et At =z 4, AR FH 2
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QPX9003 LM AR AR P 1) 254X 30 7 4
ik, HLAEMZH 2 rp 28 58 ik e, o HOA 7 I 3 J e 42 it
TR WA RIS B, H C 1 AUC 25 H
BIKHR Bk 2 1,09 2. 58 ~4.37 h, ZH AR
b SER 6,76 ~15.6 h; SEFRAE (CL) fo e 763 ~4
L-h™",57% ~74% B 24403 3t JRGHEME, BB /N
U
2.3 MRX -8
2.3.1 itk

MRX -8 RHI“ B2y icit” SRk , FEZ R R B I
Jig I R AN 5 |\ 52 7K A i e i L o {4 PN T 4 i I L
MK, AR A BRI MRX - 8039, i iH7ER
B P TR PR 0 TR B GE AR B R T
PES S LR 1D,
2.3.2 HMEEE

A4 MRX - 8 %t CRE ,CRAB #il CRPA (¥ %
PESFWER K ZFEER B A Y 5w AL, MIC {5 K Z1E
2 FEIEEEIN . X TR R ARSI 25 AT I H 43 85
Bk, MRX -8 i) MIC, Hl MICqy 35124 0. 12 mg - L'l
0.25 mg + L' 5 XeFfif i /R BT B R S 15 B B 0 5
B, MICs, Fll MICoo 354 0.5 mg - L™'FI 1 mg - L7,
ERS R SN N T ETTOR =Y 7 5 R A S 1 <
F,MRX -8 XJ K2 Hlh PR I3 85 W 0k 7 26 e T 24 9 22
FFI 1 TR LA SR SN R T

RPIRFSEE— H30F 52 MRX — 8 2 1k BE AR M1k 4%
/N IBRERGL B 7 v, X+ CRAB il CRPA, MRX -8
IR TG FAUC/MIC fEH (6 ~8) BT 2R
F B(16 ~37) 14 KA FF i Al CRKP, 1 2 Jr 7 1)
SAUC/MIC {HAHIT o 7 Jifi 30 Sk e A5 700 v ) [ 37 25 24
M) AUC BFZIAIET ,MRX — 8 Xof Jifi s s e (1) K g 3%
A A CRPA RILHI T 2 — log,o 1% KR, 1 2 %
R B RAEA LS (P <0.001) ", MRX -8
53R 5 X CRAB BA I 2 1 U 7] 2% 1 2%
L, I R A 1 ) 3 R P T 24 R AE 2 T 2 1 K
AT 2025 AE I — IRURE 5T UE— B PR AE T K
S MRX -8 7£ 4> BpJR YL Jili 2 A1 b A7 M PR 5 o Yo 55
Z AN B L A AL 1 9T AL, A5 R E WD, X CRE
CRPABYLES , MRX -8 W HACRIE T2 H W R
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B SR 00, HoXS CRAB QL ()7 U 5 2 2 W &R B
FY WAL ). MRX — 8 X AN [R) 14 #1197 5% 2% &
AJREUR T2 AE AL o A | A T A DIR 2 BT 25 B
il 75 1A ) S SR o
2.3.3 =&k

TER BRI, B K T IESS 2 ~ 8 mg - kg ™' 5]
A MRX -8 {5 4 nT 396 44 1fi LT A0 R 3R BT
i, HAE 24 h WHBLIKEDE S 1 2 R = B 7R
B NI R RS 22 AN BT K =3 N o) W 1
Dt Wy bm A5 W e L R B 7 o3 A itk — 2 Ik 5K,
MRX -8 F/MEBM R E B H M T 2R R R B. ”

 MRX -8 TEIRA N R =M T 2R W R B, HEF w5k
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2.3.4 BRI} ADZE
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Bl 7R, JHE I 24 v DR A ) o i v A
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HEZACHY) MRX - 8039 A= plt 32 541K, 35 e Hsf ] 4%
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Table 1 Comparison of three novel polymyxin derivatives ( SPR206, QPX9003, and MRX - 8) : Pharmacological properties and clinical

development status

S SPR206 QPX9003 MRX -8
SERI B SR MG BBk PMB JEBLEE A Dab, 5| A B PMB i N 3SR BESL & 0o 2,4 — &0 BKZHU03T, PMB 9 N 35 i il B2 0
= 524 Dab3 —Dap! PRI 2, Dab3 — Dap, Leu6 —D ~ Leu,  §£5] A5}k fif '™
Leu7—Abu! 4]
b T CRAB .CRE ,CRPA 132 38%#; CRAB .CRPA .CRE['] CRAB.CRPA . CRE ( HF [ 4 Tt 25
M), X 2 # oW R 2 bk T
7‘:&[41 -42]
A
R4 MIC {35 %t CRAB f) MICs, 1 MICo fH 23 MICoo {5 F PMB (CRAB {1 4 4%, CR- S5 L R Z M1 24 (MIC 78 2 %
ISR P2 1 PA Jy 2 f%, CRKP #3) (1) L D
TR AT A INERBRAS A SRR A A M B AR 2o Al e B (M SRR i e R /0N U0 ek e A8 A5 . 36 K A 1/
TASRA H ST 1 - loggo 7 K ) R T 2R E BN HALH A T S B 2 — log)p RK,
T PMB; 4 B TE 5]
PK/PD f5%41 SAUC/MIC! RN AUC/MIC C,,,./MICt*]
i 2 41 RGP TR R R AN R, U T A

o BER
kM,

e pK 3]
TN 2.4 ~4. 1 h, B IIREIR IR I

2Bk AR MR PK )
2. 58 ~4. 37 h, LA 6.76 ~

B ﬂ{:[ss] 15. 6 h(%J
i SY A , ELF/AM 552 i 25 MIc ) i 20 g )
¥ owmker EiEkRy R i )
i KB B 1952, T/ 307 op o) I 5
ERI 55 HAP/VAP it
WA HZEB T 53 R KR P W
T 25 A i3 g1+
S MCR - 1 Wit 25Hm e feese i 25 S

Zbk PK, ek fl

R RS s ) 2k TR
NN VeI

T 5 4 By IR

AW

I kAT ()

B/ KT AR IR
S bE

I

RN

PMB: £ 2 B;Dab:2,4 - "% 3L T ; Dap:2,3 - "SI ; Leu:2 — 53 —4 - IR Abu:2 - 53 T CRAB.CRE ,CRPA 4}l 2481k 75
F IS 2 e AN ST BT T I S 0 24 W A T A 0 T Rl 3 0 IS T 245 ) 15 SR M T 5 MICsy < 1) 50 % T A ) S5 AU 410 B ¥k 82 5 MICoy : 310 1)
90% L& R 114 e IR B ¥k 2

3 itig

SPR206 ,QPX9003 F1 MRX — 8 £ I 4= 13 1:F
ANTR] Y ZE AR I M SR, 7 P B - 28 10 ST B0 1 1) [
Ip i 25 AR B B, BRI B B 0T 7 AN SR 4 i &
YRR BRI BT BRI N S 2 5
[LESEERAWIE LS ErIE A T R
PRt A AR AR, BT, SPR206 & A

1L/ T3l PR, QPX9003 58 i [ A 5%, MRX - 8
BT 2024 P E T k8. =MAYEE e
14 :SPR206 7Ef A HEFIE DI RE A 42 i 1 =
R 2 PR I 4 R SR R A 3 T IS B AR
P34 il 28/ W Wz AL AH 5& P il 22 36 97 5 QPX9003 Xif
CRAB . CRPA {RAMEVEL S, LA B A i 2% 100 06 V4
Frrp R e, WoR 7R 2 E N 24 AR 22 P T
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