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Abstract: Pharmacokinetic studies of traditional Chinese medicine polysaccharides (TCMPs) are essential
for elucidating the material basis of their pharmacological effects. A central challenge in this field lies in the
paradox between their low oral bioavailability and significant systemic efficacy. Research has demonstrated that
TCMPs exhibit low plasma concentrations following oral administration, and their therapeutic effects are largely
independent of direct prototype absorption, instead being mediated through indirect mechanisms such as gut
microbiota-derived metabolites and immunomodulation. In terms of distribution, TCMPs selectively target organs
rich in mononuclear phagocytes, such as the liver and spleen, where they engage pattern recognition receptors to
initiate immune regulation. Their metabolism involves a synergistic action between host enzymes and gut
microbiota, with fecal excretion serving as the primary elimination route. A groundbreaking study by Ding et al.
has recently provided direct evidence that specific structural types of TCMPs, such as 1,3- and 1,4-linked glucans,
can be absorbed as intact macromolecules via a clathrin/dynamin-1/Rab5-mediated endocytic pathway, offering a
mechanistic explanation for their systemic efficacy. Current research continues to face challenges, including
insufficient sensitivity of analytical methods and the complexity of metabolic networks. Future integration of
highly sensitive analytical techniques, multi-omics approaches, and artificial intelligence will drive the field toward
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more precise and systematic investigation, facilitating the clinical translation of TCMPs.
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W 24§ £ #i (traditional Chinese medicine polysac-
charides, TCMPs) /& —F 5 ¥, 7% B ¥ 2 A1 R 84 [
(R ELRE L o B BT SR T AL A &, Tz T
R 20 o, AMUAFE R G A S S ER LR
2ipt, W T AT L L AE S RS 2R2b, DL RZ IR
L A ME R BRI A R AR,
TCMPs B A HUAA HUERE L G2 85 < B b | B2 i
Ji IR K b R 55 2 R AE PR 9 TCMPs A7
R4 ) 22 A PE VIS EE PR AR AR, C7E D REMEAL b L DR
i A2 il U R AR T Y. B B BIE AT A B R
N, TCMPs B B8 i IR B 0 AL G 14 B ZE4L L 25
Hey 45 8 ANE PR VR fr, B 1A B AE AR N 25 KB 2
(pharmacokinetics, PK) 17 4. 254030 71 %0 5t & £ 1)
B 25D AE AR N PR A 20 A1 AR AT HE G 2 (absorp-
tion, distribution, metabolism, and excretion, ADME).
X TCMPs 111l & , PK BT FE A AT B T 48 7n AR A 24
RO o B b A FE AL, 08 J5 2 i S5 KB 1 L 7R 3L 1
TR R S FH £ R R AR A

S Ik, TCMPs (19 2543 71 22 0F 5t i in 2447 4
N SRBER) R 1R S I 29 BEARAIG, HE LA B 24
B 77 B R LI 1 4 B PR 2 B . DABE TS
Z WA, 2 BT FEAIE SE 3 IR AR YR BRI, 4 &
e T /KT A PR, AELFLAENE PRI < MR8 S5 5 o A Y e 7 2%
AR DY X — AR 2 B — & RS B P S A
TCMPs R} [ R A 1 A A 1 D% B R 39T

MEAER, BEAE 70 M HOR B2 25 RN 8 T AR
FIR N, BIE 5T B WA IR 31 TCMPs 7 fg 83 “ iy 18 B
T AR — S 2 7 0 [ 3 B R4 AR ™Y i E
#E ¥ TCMPs [ fi# 9 %5 5% I i B2 (short-chain fatty
acids, SCFAs), Ja & 1E MG 570 TN, M T R4S
PEBT 2 Gy A SRR . X — (R U R A R T
AR 2R B AT Re AR AR 2026 4R 1 L, T
it AT BA R BF 98 1 UE S, 4 52 2R ) TCMPs (11,3-
AU 1,4- T 35 TR BE) RE L 5E B R oy 71 2l 1 p A% R
A RN R ERmER . X — KI5 2 11
N E SRR TR 2 0 0 R G 2 AR T B
UEHE o
1 FHZENFANITIE (ADME) R SHRER

TCMPs (] ADME & H 254050 71 225 T % 0,
FEAR RS TR,  ADMEAT NS /Ny T 2450

0SS, B H MR H SR B RE .
1.1 MZRE

I 235 94 55 — B i) ot 28 2 B Ak 2 W) 1E A N R R 1
M3 448 bR, SR, 4T TCMPs 1fi &, B0 5@ H )5
TEAE ML (9K B2 T BOR Pk ik . TCMPs AR 5 il =
RO TOCH, BT8R GEASE—, ML EE
5 FH B R SR A0 B AR I 28 20 AT =y REUE Ao
A, M3 b A U5 B S o R AR ot 2 0 L N g i
R HE A

TR PR IC 45 & e RO (5 (HPLC) B¢
LC-MS/MS & HARWE T A B, 1 iRk TCMPs Ji o 1fi 243k
JEE 3 ARAK, RS 18] (7,,,) B AEIR, I LR R
(C,,.) WACT /ANy 25 . foilan, 525 Sohnic i 35 B
% B¥ (Astragalus polysaccharides, APS) ) #lf 5T K BH ,
FITC B 2141 52 6 bR ic Ja AT A2 L 5 Hh e i 21 APS 1)
WEE-I A 2k . UL APS3a N, HAE KRRt
Z9912h G RIEE NE, WRPEEW @) N
7.61 h, B ILAE R P B ) ] EL K. FITC AR id i
B 2 B (PSP) 7E K AR N RIFER I N C, MK 2,
IR HIE bR 224, HE— 0 E B 2 B 50k g e R 1 2K
AN,

JAE T 1L 24 9 AR ARG, TCMPs 7E 22 Fift 5 9 A 284
HATS A BH S 1) 2R G0 1 24 B R, O T BRAE ) of 2 R B
A RZEN A S LR, BT F R TCMPs [
FRGNEAE AT RE I A 58 OB T IR TE 2 B8 BN I,
T 72 188 3k H fip T AR 7= 4 B ) 42 1 AL ) S B
W 5 42 7~ APS 39 50 AT I T1R2 . a-gustducin TRPMS %
1, WO I RS2 A T8 S, [ 422 i T i o R v IR 2R
FEAK-1 (glucagon-likepeptide-1, GLP-1) 434, [&] i 41111
TLR4/NF-«B #& it i i, P AK i 83 PR B8 K - (tumor
necrosis factor-alpha, TNF-a)- [ 41 {1 /- 2-6 (interleukin-
6, IL-6) 7K~F-, BC3% 16 & 2 AR Bt 10 JEAO8 If 2 Hh oK &
Ji 284 22 0 ok R 4% TR 5 AU R ARAE ) 2 BB I 2Rk
WK, 2 WEAE I 1 JR) 50 e 2 5k 3R G0 e IR,
ATy e 8 o B A AU A A S R T AR I g RK
AP S e (R R Tl - Sl 1| 2R - e = R 7
TE - - % il 7, N HL i TCMPs [0 /E - AL B 4L T
BALA

TCMPs ) 254 5)) 71 22 HF 57 0 2 TRl % “ (1K 3 6% — =
RN IR — K%L JE R IF . R R TR 2y



-+ 2032 - 252 %4} Acta Pharmaceutica Sinica 2026, 61(8): 2930-2939

IRFER AR 5087, B J5 DA R 2 (8] B L) (1 2 2241, {5
6 24 G = J B IR AT ) B IR AR
1.2 RUSHLE): HFEEMSENANTREMRER

IR RS2 TCMPs #E AR JIE 31 75 22 50 il Fr) 22
BB, 2 thE AR B RSB IATT . T
TCMPs 73 &K (8 7 # 1T 10 kDa) H 2K P, X
PUE L3 sh 4 /s #i s bR an AR oy 7= B
J & P FRD T AL, Gk Bl A 2T 4 3R By, BRSBTS
SRR IR G R 2 BRI K i Re A BR, (BRI RE I B —
T L FR 2 0 e«

TCMPs 1E i (27 4, KER 70 JoikAE B iE AL TE 1
WL, T A BE NG5 1, A N I TE AR A BBV o BB O3
WA B A MORE T 7K PRI BE W R L B DA SCFAs, Tl TR
IR FIT R . 1X %% SCFAs 1] LA b B 4 it = &)
We, BENTTE KR 3, LT R RGP L S e
Mo e i Ji S A Y. BRI, i T TR BB DA N /2 TCMPs
RAIEZ RN HIRT AT o BRI AR AR 40, i &
JEG I R Y2 5 T TCMPs iz . i il 26 Bk B2
L2 P ) M2 R RTRR S E RDU F as UKL ME B, £
& TCMPs. W 58 W1, 4 M 4 e 8 U fS , TCMPs = 22
IR 7R B 5 U 2 85 v (R0 SR 40 i L B 24 L 5 2
3R, i f2 3t TgA Pk o3 W 4l (antibody-secreting
cell, ASC). fli By = T 40 ffg 17 (T helper cell 17, Th17).
Th1/Th2 %5 G 8 41 J 534X, 5 < Jm 350 43 b 284 4 738 BK 2K
1 A (secretory immunoglobulin A, sIgA) 5 4= & 4 5 &
R (1 G (immunoglobulin G, IgG) N2, & 5 %% I %
£ RN IE AT REREN RGIEIA . R ZIRAL R M 24K
S DTHRAT IR, (R AT iR R G S N . A, A AR
HMFFEFR B, /N5 T TCMPs 7F Caco-2 4l A5 84 v A
GeiBUNTE 3 S RN S S IS T RS (AR 3
43T A% /N B S0 P BN AT 6 it ol 52 i 4 ) W IS
A it SEILB 1%, (EAZ IR AR AR R AR,

2026 4F 1 H, o BB B i 25 WAt 5 R T i [
BAIEK & 4 rh B K 2 4 2 I R G IE SR o 4 i 2R 7Y
HIRIRZHE (B-1,3-1 FEWE AN o-1,4- 4 FEHH) Be DL 2
Koy T T AW TR 27 & i 2 Fh b id SR g
("TeH M Cy5.5) KL, B 45 /I 2 0 1 IR 5 DL5E
BRI T IR MABAEIA KBS, HiE
E AR T A B /30 718 ) 1/RabS - F I N IR, IF
SE LT 54 P B A S A i s G g S = e A R R R
ANERBEAY, Dy A AL B i T A% 2 5 T ) LR UE
BEAb, I 5 AN R S5k 22 B T4 72 32 A4 U0 Dectin-1
W B-1,3-781 5808, B ASKEHEARZAE T A% (bone
morphogenetic protein receptor type 1A, BMPRIA) i 5l
a-1,4-7 v, BB FE %2 wnt/B-catenin &2 NF-xB 18

51 I AR, R HRR 8 S5 A 2R A R AR 2 B I i 1 15 Y
sl AN EILH S5 AR RIS & 2 E T
T ER R 2 R A AR

IR R IAALM G F WL AR T e — e e
SERIR IR 22 0 2R 25 M e % S 8, DR I R KA FH 1
HR 2 RER 2526t 7 254080 702 BRGS0 H%,
AR K IR 2 HE QT 25V R BE0E T B FE A
5 BRI 2, W AR N 1,3-F0 1,4-3% $5 3 S B,
AN [E] 26 2 TCMPs 1 W WSOHL 1) 7T B A7 1 45 A8 4O 1t 22
5, w i D AL
1.3 S E: R&ERELLES PRRIZAHH

TEHf IR 22 25 /I 1) TCMPs AT 38 3o 5 8 3842 4 AL
IR BRI T, 487 ok N ARG 5 1 20 23 43 A R0
A, XoF T B A L 24 A B ) SRR 2 T R L 2 B
YE R 2L i 22 5C 85 B . TCMPs 7E AR N 19 7 Aii F
HHEMALSE R, FEEETH R TSR E
I 2 48 (mononuclear phagocyte system, MPS) F & [
=

XL E B S e 4 R T 0k 2 A xR 32
& (PRRs), G375 18 524 kMA 5244 )2 TLRs, 7] iR 51
Ip3 JELAK A 5% 43 T 4% 20 (pathogen-associated molecular
patterns, PAMPs), 3/ SN E XK P E5H S. HiHE
RN N — R 45 & B PRR, ] 5 TLR %5244k B [F)
PR, X 2 PP e 20 2 05 BB G 55 2 [ B 1 B AR 3R AT 45
A RIE B, A2 1 5 R 5 0d B % 1 E L )
T AR TR B, TCMPs £ LU 43 1 A7 1E,
e DL B2 0% 4 M B, (H AT AR Jy 25 PAMP 45 #4) 4¢
TLR2.TLR4. Dectin-1 % PRRs I ], i3 17 78 MAPK/
NF-«B %55 5 i, {2t E W40 B i NO \TNF-a..IL-6
SN T, R R EATERT B A2 b
A B A5 TLRA V0E RAW264.7 ELRR A, 1iE Sk
“Z B -PRR” 1H ) 2 LB ) S s R 10 E A T L
HIU s, AR IC B HAD 2 0 D IR A T
JHE VIR SR B R A B R AR B, AR IC )
TR 2 W AE K 45 24 05 R BROE 43 A T L L i A
MPS # .

TCMPs (143 A1 FL A W 1) G925 48 B e 1m) 1%, 4y
- FE A AE T 40 P2 41 2R T PRRs X 2 BH 1R . IX—
FEOEA AR 7 TCMPs [ % 2 115 75 MR, o 2
fif AR ML 29K FE - S0 3 2280 S it 17 00 — 4R P A
14 RigHRRF: BXBS5FERFNTEIER

TCMPsE NG Z R R R w70 T 2 0, Ak
U K TE W R RS Ew R ILEER . 98
B-1,4-WE B 1Y) 22 W £ (V08 B S 2H 23 rh m] gl R R
W Il P e, 037 ARV R T2 43 AT RV B I E AR
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PEK R FE B-1,4-F5 L 5, 3 50 7 28 0 PR AR, L Ah,
4 H AR 5T H D 3 B Jo R T T AR S 1) 3 o R
B M 2 WE I B-1,4 EHPOY. g 18 B B 2 S 3 TCMPs
WA s IR 42, ZId R R AW D Bl
T 1 J8 S50 34 B Ik 2 B R A7 K A 2 B, R R
BEANZENE; Bl J5 31X L8 7 4 0l 0L TR AT LA B 5 i AR
P — 20 R, PR A O TR T BRSF SCFAs, JE il
R A8 XOMEEFE X 26, I TTT R 19 T 45 A 9 R 4 2 AR
RN, TR, AR K AR 2 B AT e 3 A A e 4
B & 51 SCFA 7K, B 22 08 T 7 A4 A1 g i3 2 2E 1
A K I I B0 1R, AR T AR U A R 4 R T R
A0 HE AR P,

UL EF T — B %, TCMPs IS P2 ) 4 & B
A Y G . SCFAs AMUE RE &R, I1E NG 54
T G & B2 14 (GPR41/43) AL & A % 2k
A Tt A1 ) R A% 2 AE ™Y 2023 SR B 7T SR A AR BE 1)
AR 22 BB 16S rRNA P43 M R B, 316 L2 Hl nl 15
E S R E A R R R A I — R E 5 AR
W, [F) B 50 18 1 98 57 25 B A AR IR /N BRI 1 3 1
SERRY . RO R B - = ROV HR L TR RS
250RT B A RIS TEAR M PR BT A ST
1.5 HEtREF: EEATNZEEER

TCMPs [k HE i 2 5 H o7& M %R s
PRI BE VA5G . B BF 70 R 2 08 25 AR 25 3R 5 A,
Ko+ 2 0l £ B DL HE B Ak A, 1 28 B A A0 H
HHEME ) 2 8 DA B AR 1 /N 9 7 B AR =4

SF T4y 1 BB AE 10~ 100 kDa % 8 & 1) R
R, 285 /INER B BRI ) L AR A, FR I ol i e DU
o IEkR I HIAD 2 8 23 R, IR S PRI
HLT& A S5, 1008 A 0 AT LA [0 2045 e A )
PNCHRCH, UE S WE IR SR K 4 7 2 0 ) 3 LR
g4,

JFFHIE /& TCMPs Z3 A6 FEEHU R DSB8 B 2 —, o
A7 I 52 11 Kupffer 40 i AT 5= 25008 51 7 B8 176 24 o 1)
ZHER DT . R B ETX TCMPs JE 7T HE it i) B 32 €
R AR, B O A IR 2R JL AT fe @ I K Is A
Z 5 R HE b —J7 T, K o> T80 5 R 1 22 BETE T
JIRE AR B RS , 4 WA B HEN A 38, FRREEN
W& 2 5 Ja SARU Bt 53— J7 T, R PE R B AF 4
Y 2 MERe 454 SR A R 1) S HE S, 2
AT R TR %) 1 - FEE 06 A e L ] AR G050, Rtk T
I BH A HE S TCMPs & K 4 7R A B el i BiE
IR 8 1) IR A, JF AT Ae i R A PR R -
J¥— JFE 7 478 A A L AE AR P ()3 B B )0

H A7 24 I8 1) TCMPs 18 N 254X 30 77 24 8F 55 — 2

KB, FEE MR K5 1 2 WA AR N B 32 2 H R
EREAE. ok D RBEIK S 2, 48R HE 7 5L EE S
FEfET= VI A A EHEE . AT 2 845, HoAth 2 4
W H RS, FIke TR 2R, L6 E S
BRI WA MPS 28 B B 25, (B RBOR AR, TEE
RE 7 B 38 3 12 3R 18]V A0, B 28 B S S, 2%
ehth, i R VR 2 By — 2 B8 55 WD AE /N B Y AT
FA IR, HPOUESEMN g A EMh B ER R, F
FESCHF I RS — IE - HEH— S E R 7 1 B AR

Zx B PTIR, TCMPs (1) HE#E B A a0 R LR
P JERR 4y 1 2 Bl I B N BR S Y LIRS, B
At 32 B0 O 78 o FR AR I /N o BUEUSE R
R Ry 2 8 B BORARM Fr BnT 30 7 e I R i
HOHTEE N s B 5 2 SR AR R T B IE BRI AR,
955 R A MR AT 1 JER 2R 22 i S 0 P A Bk o DA SR & R
He it [B] 7 38 (0 B4y o X — HEMERRE 5 TCMPs (7“1
T8 T A7 A A = B — B
2 EZREARENNEMRRGE
2.1 BGHWNERRILE

2 205 b 0 v 2 R I B AT O ik, g e
TCMPs %5 2 J5 AN [R] I 8] s 25 38022 48 08 (W e s B
& 20 4 R 7 K P AR A ER BR AR, BLEG R ) )
(pharmacodynamics, PD) F A2 44 ok 8] #5 Sz 4 ALK
35 R . VR 2 ot i s PD FR AR I I P AR
b, RBAN SRR BERZHERS TESRES
TG ZE HI A /N B, AE AN [R] S TA] r A W00 i /6 i % L ik
E2L 40 i 384 5 K% M 3 TL-2 IFN-p 25 G 45 b, AL P4
B A1 G g% R TSR P BRI T AR . R Z 2 BB
AFF 50 71 38 3o U S [T S BT R) AP 2% 4R A 4 R A
ARG H AR A, AT RedK 527 iy B HE W FL A A EARY

AR, HiE RREDFRARINKRE, 25305 PG
1E MR —F b 1) BN 2S S 0 23 pr s ik o R A U4t P
ARG 0 B 3% 240 P I [ i A 0 1 40 B (muyeloid-
derived suppressor cells, MDSCs) i ¥ 14 T 4 i
(regulatory T cells, Treg). CD4"/CD8 T 41 ffl] 2 4 28
b, $ETE T 25 REE BRI R] 23 7% 28 F0 4 AR S
%41, F) F F4/80.CD11b.Ly6G/Ly6C &5 b5 ic Ak 51 &
3 BT IR A6 22 B850 J 988 oA 5 w1 400 ot 4 L ) ik
B2 2R i DU = v i I N R =S A - DO i R4
B (CD4".CDS8"\Treg) M it 5 M FE 7 M FE T 524k 1
(programmed cell death protein 1, PD-1)/F2 5 {4 26 1= B
& 1 (programmed death-ligand 1, PD-L1) 3 i& 1) 3 &
WA,

XL AR E AR AE T IO/ B A bRad Al
B RBEZG L, B8 [ TCMPs [1)“ iy GE I 7] 7 7 A1 24
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BRSO H) o AE PR = 06F Ji7 28 R AR 7= 4 () B 2
B, IEX 7 253 R IR, A B 3R I 2k FE - I
] il 26 F A (AUC). C,, F & WA RS, (L RE R
At 5 VB S8 BRI R) - 2808 0% &R, M DL ST P T A
PK-PD # 14
2.2 RERFAR—MET M ARIE 5K AR IE SRR
22,1 MSTMRMIRARIZE USRI R IRD LR
WEFL R T 2R A aris I« Sbr it ik —. % H
AL A°H () 11C (Bk-14), WA #8538 78 22 1A
7" Te "In S5 & J@i% R . 8w 82 7 1R F AL
FAMCAEEA B M EE b, 808 75 K /A O 2
o 5L ONTBUR PR SR, AT 3R A5 B 4 R P BRI 1K 2
PECO 5 B AR TN R 13X (liquid scintillation counting,
LSC). 4= 5 J8UN H 525 HUR, T AE AR & F &
T M2 BT, FEG i 2 20 2300 A i [R] WA 2R A0 i &=
Al ik — 20 5 2 A CHPLC BEF, 38 /I 9125 43
I € & T 245 4 S AR 2, AT S B X AR
ADME i 72 1) 4 7R 707

A B 5T R F A #5145 1 H bR (i 5 22
B% CH-SEP), 4 ¥ /= €0 3 55 UF L 735 5 44 5% 4l B2 i i
97%, AL T T LSC ) E & ik 29480 1122t
JUIE 7, # ik 45 25 5 "H-SEP £ I 3% v o A5 i, {57
bR K, HI AUC ¢, & % (clearance, CL)
SR FEFN RN E N RIE LR R, 2026 4F
T LA AR B 5T b, R F T 7 Te AP H AR id S8, I8
SO NGNS N =% 5% N ERENEI NS ES Dk p A E S i)
AR HR Bt T Ak Sy HL AT R (e 4

AR, g RN R brid (W °C) 456 17 PR 1k
FEARZ TN T 2 WA R B, AT EE AR 73 1 45 1
IRTHE N IB BRI BE AT . U AR I AR 34 e R
Wi, P AT R PR AL . AR R VE AR AR —
(1 J53 BR A, A7 10 1] Be A2 o 5038 23 A 22 M I, A i
Al REFE AR AR S R P T R, 5 BUR R AR R
235y 1 HARAE 7 SRR IRBT 40 BT o, R ) Ak 2 A
JAR 151 73 o
222 RAMMBSIEMREG  FOthRid 2 H AN A &
WL — . B RA R AR KOG R
fif (fluorescein S5-isothiocyanate, FITC). {t # 4% %} 5.5
(sulfo-cyanine5.5, Cy5.5) 8¢ IRDye %5 %¢ 4kl 5 £ b
oI, WIS ehRAE . RN B WE R AR &
4% (in vivo imaging system, IVIS), 0] DL 52 J SZ ) 7]
FLTC B BB BRSP4 N IR 20 A AR B A

X HIAC 2 M8 34T FITC TR i, @57 7 H U
TR AL [ M AT 22 8 04 5 & 2 AT U7k (BRI VE L 0~
25 ug'mL", R > 0.99), B 78 & I, Mfc 2 B 1R f5 32 22

AT VEVESEE SRR KRR E, K
T RE AE 18 8 S HE R HEME A A0 Bk 2
[ A 38 2 S s A T 7L 24 ARARAE, 45 2R B R HAE
K BN s 45 2 i R A A T VB SN, o
B Z B K H 5-DTAF (] W6 506) Al Cy7 (I 4041 2%
Jt) WUE FRIL, ST ARSI E R AA P G I E H
IS R JRR B8 B AR 22 K FH Cy5.5 Rl FITC bRid, U 4L
Ab AL R RS TE /N o A T I E R

FNHRC IR IAAE T iy REUE G FEVELF A«
A ToAR S, T SEILE AR U JR BRAE T AR il i R ] g
BB Z R G, prid e R RIUE, BRI E 5%
2 LR JE R
23 EEEEA—LC-MS/MS

1T TCMPs 4 & Jo 8 A, 723547 B2 20 B st
T H e K R RLRE , P8 3 HPLCLHPLC-MS %5 F Bt
B ST A R AE 1 25 7 B BBl B A IS e 7= A R AIE
P A/ O 1Y), AT AR B LC-MS/MS i3 47 i ik 1
o R BURE 1) S T S T

JE T EE ST LC-MS/MS J7 %, R #E I S I 23 rp ik
ZWE (B IR £ 19 I 22 /S BE) £ 1~32 pg-mL" IR FE,
Fey g iy 24 9 52— ) i 2 30 e e A 2 rh 2 RE I O
A, WF503 /N R IE 1% 2 B+ 22 294 + 54 ng-mg!, 5
e B/ B 37%, Bl B AR 2 R, 3 HAE PCAric i
TEYIAS IEFR B o I 4 300 3 Tt i kT e 22 i o4 f
RNHRFAEYE B BE, LC-MS/MS Re8 sh 4518 B HL 45 M A2 4k,
1 W TR R 2 B 2R P 6-O-TR IR AL B A i L3R, B4y
WA 22 W b A4 PhoRE £ i 2 7 b SRR 1) ZE R AL, A
T8 7~ 2 BELE AR N ARSI AR . B0 R e 1 2
B B B EOhR id 2 B8, SR 2 ) B2 I I (MRM), 18
TR i T BT B T SR AERE A T, S P H ARl gy
55 5 2% O P R A, i i 0 B S i), DA ARAIE
PK 73 7 R4 e 1

LC-MS/MS B FAAE T8 57 1 5 R =7, v X
o3 JE B SR, R BRAE T HOBUREAE B B 1 45 KA T,
X 2 0 A T SR AE AT A N e, LR AT Ad B
E%[Zﬂo
24 RGEMFEFEZHEFEERE

&G 280 11 50 95 22 TRAE T 29 HE AR I ik
J£ it B 1) A8 4k, 1M 6 T TCMPs 3% 25 DL “ 1 = - iy 18 B
- =FHZ B NZ O RS FFWFBmE,
B — S 2R A A S DL A TR s FLAE ML . AR,
KBk 2 IR 58 U6 R “T A P B 2+ R 27 5 2
Y A R, 7R BN YR BRI R N B B R ST 1
25 AR N AR AT TCMPs (1) 52 24 /E ML SR 4L 1 3
IR A
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IS AT A 2 I I R T B A P R AR
WAR A, RIS 28O SR I AE R B, RS
PK/PD FHAEREAT OCIE, AT ZE A )2 [ 48 7= TCMPs [
TER B . TER R 3R S 02 11 55 256 i /)N B
R ep SR R AR B ) AR 20 £ A 16S tRNA MU T 43 47
APS T TR & [ 18 b R A 2 AR A2k, 518
7N APS 1] I 2 1 i b e AR SRR AR A OG  —
RN ZE AU, TR BE % S 55 4T 5 A JORE R
FRPY. IXHRIR APS (1 58 G0 880N 5 L 1 B A U
B fEMIAE ZHE (Lycium barbarum polysaccha-
ride, LBP) [HF 7¢ i, i ik i iE A i 41 % 5 16S rRNA
MY, ZGE0Eh T LBP XY e IR R 6 R BRAR M R B A B
TS5 Ry () B2, 5 2% B LBP At S 25 18 71 I J5R AN IE v
P AU AE D T B, 38 3 A G M T 286 R AR L Ok
B RS M D Re SR AR bR oG BRE R, M T
R 6 B 1) 22— B R — IR A — AR 25 B i R Y i
W ECRHER IR+ B K 2 RIS T T AT
H1, K 16S tRNA I /7 B & LC-MS AR 41 2%, /3 T
PR J OB U A 5 B 5 8 s 2 T R A O I 285, HIE B
A TR JE L U T S TR AR I I8 B R A e T
FTE

IR TR B, K PR S R A AR A 2
ARG A, AT RG4H0R 20— v B -1 2 AQ -
207 2 1B 22 2 G W 4%, g NI A o P
filt TCMPs [ /E FANLHIER AL TR AT B84 . ZHFEE
MR AAE T RGUHE 8T8 - B - 25907 A HLAE FH
4%, 5 TCMPs [1) 2§ SR = 326 o) BRAE T 2048
o B vy, DRR IGO0 I IR M, O B B A S B
XA,

2.5 MARFGERIEFREE

N T RGP A [ 57 E TCMPs 25830 /)
SRS Y, A SOAEAR R O
Jei BR NS F 3 5 DU A4 B, ) 8525 78 5 kit 4T T L
B HARImE 1,

FE G 25 U ARe i E T R R B, axd

B2 W (R AN A W S8 3 2 R0 A b 0 B TR AR
Ak, AT BRE J B 2 5 G IR R AN E LA R 2 )RRk
] o 7RV CEL A O P B ID A0 5% e rid) A& o A
FHEMATE T2 1) B o O PR RS O SR A R A I R
I, TR SEIMB A A, — S A T
B AU B 5 £ 4 ds ] M Te H F Cy5.5 = Fbric K
WS, 2 H 1R OB A T A L EDE A RS E AR . B
258 B (LC-MS/MS) & FH T 75 ZR ik 72 & PK 24
M3 5c . B A R E W B, 5 3R 1F AUC,
Coro by, S Z B T IR BT VR I, LC-MS/MS J2& AN 7]
BRI TR RGEM L (L) EH T
IR BE MR o 1 75 2101 2 22 8 Wl ol ik B A R A
FH7 0T B AR A0 T ] 52 1) 24 28507 46 R S ) R, 22 2
AR R I TR . W TR, BT
SRR 3% 8 5 R % [ et 7L H R T
3 EMEREARNDFNER
3.1 ZENBESYELEMER

TCMPs )44 P i 2 52 2 Fh R 6 2 ), B AR X 16 K]
F TR S HIFRAIGR NS 2R EE, O AFM
ZHETRS S FRSTWAME. 72N, B
5y 5 1 T R TR PR A e i b B A M B E L P iR 0
P, LR g BRI . R, 4 PR AR T 50 kDa i)
Jr B Gy R T AL I BA B FEAIE S, AN TR 4 F
AN RNE R T A 2 B TN B IR R AL, E R
BORATAEZE R @ /K M R P 5 M I 2 ik, (2
o R TT R A 4% LAE B W Tl 10 O 5 TR /4
(4 fk, AT 2 0 PR AT 56140 () AN () 11 i 4 (m
a-1,4. -1,3/1,6) Xt 0 2L 20 47 1k F0 240 T 1567 11%) BEOJ% 14 A
) o A5l B~ SN DS L RR IR 1) B-1,3/1,6 45 #4110 A AT
PR 1) S g vE 1, HLREHEHT EIELIEE Y. @ 2 bk
IBE R S (U = MR ) o L A= W03 1 2 DG B 2, [
AT i 5 ) A T ) R O R 1 M B R, A I, SRt
B WL 2 B B 5 o i O] 0 T AT R I A R
W, AN TR (a-1,4 F15-1,3) 11 22 08 35 0] 1 ) £
ARG, H ] GE AN 6] 52 442 1R 5l —dectin-1 12 -1,

Table 1 Comparison of analytical methods for polysaccharide pharmacokinetics

Method category Representative technique

Key advantage

Major limitation Applicable scenario

Indirect assessment Pharmacodynamic markers
method simple

Tracing technology Radioactive labeling ("H, *C, ™Tc); High sensitivity; mass

fluorescent labeling (FITC, Cy5.5,
Rhodamine B)
Direct quantitative = LC-MS/MS; MRM
method
Systematic analysis Multi-omics integration
method

fit

balance; gold standard

Specific; sensitive;
distinguishes metabolites  prep
Reveals network

mechanisms; multi-target

Direct efficacy correlation; No PK parameters; qualitative Preliminary screening

Label stability/alteration; ADME tracing; tissue

special facility requirements  distribution; excretion
Requires fragments; complex PK parameters; blood/
tissue quantification

High-dim data; causal Mechanism dissection;
validation difficult "microbiota-metabolism-

phenotype"
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Research Purpose

Whole ADME
Profiling

Distribution
Visualization

Accurate .
Quantification of PK In-Depth Mec.hamstlc
Parameters ) Analysis

Radiolabeling + Fluorescent Fluorescent Labeling +
Labeling

(CH/™C/*mTc + Cy5.5)

In vivo Imaging
(FITC/Cy5.5 + IVIS)

Multi-Omics Integration
(16S rRNA sequencing +

metabolomics + transcriptomics)

LC-MS/MS MRM
+Isotope Dilution (**C)

Rational integration of tracing, quantitative and multi-omics strategies allows full characterization of ADME,
tissue distribution, PK profiles and underlying mechanisms of TCMPs.

Figure 1 Research method selection for traditional Chinese medicine polysaccharides (TCMPs)
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4 PEERZE
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