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W 1 BE R H A-I (timosaponin A-II1, TA-IIT) Ji§ i V3 5 45 24 % T i IR TK £ 15 3 1 A AH OC IR 7 i
(metabolic dysfunction-associated steatotic liver disease, MASLD) E.A a7 & H, 1M H AR 2 25 W TE R, $& 7 3 1 B m)
AERZ M TA-IIL A CUIRA R B o AR AR G I8 W V£ 28 (metabolic dysfunction-associated steatohepatitis, MASH) J&
MASLD & J& 1 SRR IE M Br o A SRR I TA-IITAS [F 25 24 75 30 MASH /N BRI T 15 T 22 57 J Fe 5 i vl R A gt
IR o AT SR R 2 B PR 8 L-ZE R 1 =5 IR K & (choline-deficient, L-amino acid-defined, high-fat diet,
CDAHFD) 753 MASH /N RAEAY, LLHL TA-IIT (10 mg-kg™) MM (intraperitoneal injection, ip) 1 TA-III (100 mg-kg™)
#E B %524 (intragastric administration, ig) YA J7 20, JF AT B FP 45 26 77 50T KR & B TA-IL R . 76 Uk 2Ll
b, B8N B A B R A AR TA-IIL S5 AR N GG P AE 22T T/ BRI 25 4R3)) ) 2 SR8 45 0 VR BIE /) B 8 B
HEXS TA-IL AR UAE AL 5 Jia U AR 31T T4 AR T, E B 45 24 )5 /D BRI o TA-TIL R B2, 454 16S rRNA T
o3 AT, RIATRES5 TA-TIARE I G B B . A0S 3 i BEB G g vh B 25 K sh e B2 A& M RLE, shiie
EHEHES Sy PZSHUTCM2307030004, PZSHUTCM2310200003 . 4% 5 7w, TA-TI IS 5 V4T 45 25 % MASH /N A
B ARG TR, T 13 700 00 1 ARZE 25 T2 38 M B, TA-IILVE B 45 25 (100 mg-kg, ig) #E /I BRI Y& A AT o Ji7 72
W R E R TR (10 mg-kg', ip), 378 0 A TA-ILLJG AT BB 4 18 B BE AR . 5% & (streptomycin, Str) T T
NGRS TA-TIL AR B i AE 3 /N B, 45 4 16S tRNA & K 77 43 Bt & B Akkermansia_muciniphila (A. muciniphila)
F=BETE Str 21 B b, HAKAN 236 3R WA A. muciniphila 7 DA TA-IT. bR 45 R R W, 18 15 B 2 52 TA-IIL £
B Wb g5 25 25 50 BB R &, Hob A, muciniphila W REPYE T EE A4,

K HRIR): F0BE R AL AU AR S AR 7 1 /T 9% Bl 1 3 2913 ; Akkermansia_muciniphila
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Abstract: Intraperitoneal administration of timosaponin A-III (TA-III) has therapeutic effects on high-fat diet-
induced metabolic dysfunction-associated steatotic liver disease (MASLD), but oral administration has no effect.
This suggests that gut microbiota may affect the oral bioavailability of TA-III. Metabolic dysfunction-associated
steatohepatitis (MASH) is an inflammatory subtype of MASLD. To investigate the therapeutic effect of different
administration modes of TA-III on MASH and its relationship with gut microbiota metabolism. In this study, a
MASH mouse model was induced by choline-deficient, L-amino acid-defined, high-fat diet (CDAHFD). Comparing
the therapeutic effect of intraperitoneal injection (10 mg kg, ip) and intragastric administration (100 mg-kg”, ig)
of TA-III. The concentration of TA-III in serum of rats under the two administration modes was analyzed. On this
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basis, the metabolic effect of gut microbiota on TA-III in mice was verified by the experiment of metabolism of gut
microbiota in vitro. The pharmacokinetic experiment of combined antibiotic intervention in mice further verified
the metabolism of TA-III by gut microbiota in mice. Finally, the concentration of TA-III in serum of mice after the
administration of TA-III by intragastric administration under different antibiotic intervention conditions was
compared, and 16S rRNA sequencing analysis was combined to find the key bacteria that may participate in the
metabolism of TA-III. The animal welfare and experimental procedures in this paper were in accordance with the
provisions of the Animal Ethics Committee of Shanghai University of Traditional Chinese Medicine. The ethics
approval number is PZSHUTCM2307030004 and PZSHUTCM2310200003. The results showed that TA-III
(10 mg-kg", ip) had definite therapeutic effect on MASH mice, but TA-III (100 mg-kg", ig) was ineffective. The
analysis showed that the prototype concentration of TA-III in serum and liver of mice in TA-III (100 mg-kg”, ig)
was significantly lower than TA-III (10 mg-kg", ip), suggesting that the oral administration of TA-III may be
metabolized by gut microbiota. The concentration of TA-III in serum of streptomycin (Str) treated mice was higher
than normal mice. Combined with 16S rRNA gene sequencing analysis, it was found that the abundance of
Akkermansia_muciniphila (A. muciniphila) was significantly reduced in the Str group. /n vitro experiments showed
that A. muciniphila could metabolize TA-III. In conclusion, gut microbiota is an important factor affecting the
efficacy of TA-III administration through the gastrointestinal tract, in which 4. muciniphila may play an important
role.
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PRS2 52 IR Eis ISR 2507 . RG24
AP 5 250 B B 10 B A %, b AhIE 52 1)
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Wi, N il v LA o A4 SRR B ] R BT 1T TR
PR TE TR TR B 1T S T Y . B T il A vl
5250 E 8 F 80 A A0 BB S 254 B
KRS, 3 B R AR RS 25 1 25 AR B0 70 2 N2 R
HIVEH — B AR AL o Y78 B R R 29 M A iE e
A 1 AR, T 2 e 1 iR 245 40 1 254X 30 ) 2 A
AW R EERY

FREZ T A RHED R BER TR 22, B IEHRI)
B, JnBE =T A-TIT (timosaponin A-TIT, TA-TIT) 42 M Al
Hh R IR B AR 2 SR AL A Y, R O R AL
AR, VRT3 AR AE O IR 7 P I %6 (metabolic
dysfunction-associated steatohepatitis, MASH) 7)» [,
R R 2EL Wi BRI 9 R I TA-TIT I v S 4 24 5 s R K
i 3 AU AH G W5 YE P (metabolic dysfunction-
associated steatotic liver disease, MASLD) B H 57 1F
F, T AR &5 24 ) e &%, $2 75 i T8 11 B T e £E 52 T TA-
LT PR AR PR FH R rh 9y J 1 JE 2200 A 6, R 1) A
PG ANIE R o AIFF0 38 72 DR R A Y Asn il 21 TA-TIT Y 19 Ff
AU, I MR P S Ao 55 T 2 EAR U i 2L
1 70 (sarsapogenin, SG)™, {H I AN B SG & 15 & 18
PR A

AT FE I — 2R i = P R 8 L- 2 B R 1

B X & (choline-deficient, L-amino acid-defined, high-

fat diet, CDAHFD) % 5 i) MASH /] BB Y, LE %% TA-
11 (10 mg-kg") B JfE ¥ 54 (intraperitoneal injection, ip)
AT TA-IIL (100 mg-kg") # B 45 2 (intragastric adminis-
tration, ig) IG5 R0, A6 9 Fh 25 265 77 20T TA-IIT 4R
YR e 1) 22 5, 45 G /0N B 38 B A X TA-TIT ) 44 4k
AR AR SE56, DL PR ) i T8 TR B AE TA-IIL &% rh 245
A P EER .

MRS R

SLIS TN SD K., SPF 2, 200~220 g, 9 4 -
Mg LR AR A IR A F], AR S SCXK ()
2018-0006; 14 CS7TBL/6J /)N K, 7~8 Fil %, SPF 2, I
B g sw SL e B YA BR 53AE A 7], FATIE 5 SYXK
() 2022-0012. B34 FET L BR 25 K 52 S50 )
Wb, BRI FRAE IR E N 22~24 °C, FIXHEFE N 50% +
10%. AHF T I BT A shP) e O 20l Bigh B2k
SAC PR 2 ik HE (HEHES : PZSHUTCM2307030004,
PZSHUTCM2310200003), 247 #& F| A1 52 56 1ok 2 25 18
A6 i v e 25 K B A B 01 2 R E -

B ¥k Akkermansia_muciniphila (A. muciniphila)
(BAA 835) Il 4 3£ [/ ATCC 4= ¥bs e it B Y 0

HEEIRAF B A6 PR e L- B R 1 = e
¥l (CDAHFD) (%5 A06071302, 3% [H Research Diets 2
Al); BRI RBIAN G RN AR A #
Pt 7R T R I R & (R e AR AR AN
FHT); ZHE (595 40064193) HEE (155 40064292) &
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AN (525 10019318) FiEREE R 2 (15 XW38107401).
AR H B R (575 XW00695232). L-F bt & 1R 2 1R
£ (T5 XW00528911) B R — 2 4F (1775 10017618).
L- R R (125 73-22-3) (1 25 45 [ 4k 22 7 A IR A
Al); R (185 F301957). 4R 4% (175 A112057). 2k
T2 5 &R (595 V105495) [l TRk %) (i) B R
AHE AR (55 A100636-0100). 2 A K D (5 5
A600241-0100). 2 H % B (525 A600214-0100) D-(+)-
HIEBE (125 A610219) LAF IR (15 A600205-0100).
R B R (555 A600114-0100). 4k E & K1 (18 5
A606528-0005) Bt A £ BEFR 4 (155 A610265-0025).
A E R (575 AS00904-0500). 7] K 4l (185
A606726-0001) [A= LAY T2 (L) Btn A R A ;
JoRER R (B85 211705) (FEER K /R BHE 2 AD); &4k
R ILA E (P85 H9039). L RN (175 S8750). H i
M (%5 M1547) (3£ [ Sigma-Aldrich 24 &); 2 FF R #
15 Y037, db 5 i 5 R A R 2 ), 05 i)
1% 5 237500) B BEFE LY (175 212750) (6 BD &
A]); MR (585 YR030S, B s Mklia
PR ) JTEE R A-I (B85 DZ0021). #4 3 2 o
1%'5 DZ0010). & & W& (575 DI0037) (B H8 4 EF
EMFEARGIRA A, Z RPN (525 77396C) (1
WA BHE R A IR A |D); To N # 3= 0k g &
A& (P25 DP118). 3 {f B K 41 DNA $& Bt 7 & (1%
5 DP328-02) [RARAAL R (Abmt) AR A H].

B = VUMM B (B35 QTRAPS5500,
AB SCIEX /A 7); il & 20 20 BE A (75 SKSI, _Fiff
WA BR A FD); 1R REAE (845 BACTRON EZ-2,
2% [® Shellab A 7); &% T 1ML (B 5 FreeZone®, 3
Labconco A #); ACQUITY UPLC® BEH C18 & ¥ ¥
[IRFR R (R £ PR A |, SEi) @ & PCRAY (Y
5 CFX Connect, £ [E Bio-Rad A 7).

TA-II B9 S008 K 20 K/ BUBE AL 2 9 Xt
8 41 (Chow). f5 %4 4 (CDAHFD). TA-III fiff iz 7 5 21
(TA-III-ip) A1 TA-IIT¥E B 45 2520 (TA-1l-ig), B2 n = 5.
XF R /N B R ROK, T TR M IR O JE 5 B K2 45 2
H/NE A HROK, B CDAHFD Gl o2 9 J5©, 452540
/IR TE CDAHFD TR} ME 5% (1) 28 3 J& T 4R 45 T TA-IIL,
Y52 5y 9 TA-TIL G B 7 4 (10 mg-kg', ip) FIEE B 45
24 (100 mg-kg', ig) PN, L4525 6 . 6 8 JFFREL
/INERRERL, B/ ) BRI % JFF U, 4251 6 100 A A 0 if
R & TR H AL FE F4 B (alanine aminotransferase, ALT).
KIT4 R MR R K 2 B (aspartate aminotransferase,
AST) A W B2 & (alkaline phosphatase, ALP)"*'" ]
i, R E, TR TR EY = T (g) / MR E (g) x

100%; ¥ I 4% % 28 [ e, oK, A, U)
AT KK - P4 £ (hematoxylin-eosin stain-
ing, H&E), T 645 T W0 %2 T 41 it i s 42 1

UPLC-MS/MS B4 & 4

% % 1 ACQUITY UPLC® BEH C18 il ¥
(100 mm x 2.1 mm, 1.7 um); %ii#: 0.35 mL-min™; Ji3)
AH A: 7K 3 mmol- L 2 FR B A1 0.1% H % ; it 3h AH B:
2 WM EREE : 0~3 min, 20%~55% B; 3~5 min,
55%~95% B; 5~7 min, 95%~95% B; 7~8.5 min,
95%~20% B; #:iff 40 °C, BEFEF 2 uL.

JRAGZAF WS WS (BST) JR, SRA IE s 1
A, 2 M I (MRM) R 5K, 55 55 5L R (IS) +
4 500 V; BYIE IR 550 °C; AL (GS1) A
R 50 psi, f BUINHVR (GS2) MBI 2 50 psi, AT A
(CUR) 35 psi, i f# < (CAD) 7 psi; 5& & 20 B W I i) 55
FXt N TA-II m/z: 739.3—577.4 (DP: =20 V; CE: —47 V;
EP: —10 V; CXP: —10 V) " SG m/z: 417.3—273.3 (DP:
130 V; CE: 28.94 V; EP: 10 V; CXP: 10 V)!*; & & W&
(acacetin, ACA) [F] i} I 1 1E 61 2 F Y b5 (internal stan-
dard, 1S), #1B 71 X m/z: 283.0268.0 (DP: —143 V;
CE: -40 V; EP: =10 V; CXP: -25.18 V), IE & F#i m/z:
285.3—242.1 (DP: 235.21 V; CE: 38.99 V; EP: 13.37 V;
CXP: 30.92 V),

FRAEHT 2R J3 BKS % FR X TA-IIL. SG. ACA %t [
a i i, R A A, TG BT SR R 1.00 mgrmL!
() A 2% W . FF I 40 ) A B s U &, TA-TIT (1 000+
500.250.120.60.30.15 ng'mL™"), SG (60.30.15.7.5-
3.75.1.875.0.938 ng-mL™"), K & A B AL bR (X), £5illl 25
WU T AR 5 TS [ g TH AR 2 B N AR bR (1), SRS EL 4k
(o] U5 5 2 B b e it 26

KRARBHAFETE ¥ 12 L SDRKREENL N
TA-III A8 i v 5 41 (10 mg-kg, TA-III-ip) A1 TA-III j#
B4 254 (100 mg-kg', TA-III-ig), &4 n = 6, Bk %
25)5F0.0.25.0.5.1.2.4.6.8.10.12.24 h AR HEHL AL .

M AL FE B i 50 L, A 150 pL & M #5 f
H B, 13 000 r-min” & 0> 30 min, B L% 190 uL, ¥ %
M. 50 pL FEEEIE AR, Aon il I3 H TA-IIL ) &5 & .

JHEAE AR 2 FRECFEAE 50 mg, 11 500 pL & P FR
B FE I, ARG B AF B% 2 min, 13 000 r-min™ &5 0> 30 min,
HU_E3% 450 pL, AR T FH 50 L B S 4 i, #6000 T
JIFE FP TA-IL 25 &

N BB B B RSN 8 TA-IIN SE38 BUAE 3 /)
BROBT A, N PBSC!® (75 0.1% L-2F it &R 1 1
TR £h 2% 71 V), #% F54F ()2 PBSc (mL) = 1:15 K EL 451
BN PBSc V& Wi, 4 € 1 min, # & 10 min. /) &l 4H
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(mouse) I 50 uL 3% B R, #5702 5 mL 1) GB £ 3%
FUT 0N 400 ng-mL™" [ TA-IIL. %} 40 (control,
Con) A H & TA-IIL ¥ GB ¥ 77 3%, A T M2 25 fa e
PE. 7E37 CCHIIRE A 8 7%, T 0 1 24 h SR 15 77
. BUEE IRV 100 pl il 900 uL & A b 1 21, i e
10's, 13 000 r-min™' 20> 30 min, H_E7E 200 pL, &0 5
% & TA-IILAI SG & & .

BREMERTRMNRARSNELE K80 H
C57BL/6J /N B8 HL 43 B Con 41 F1EX & $1 42 & (anti-
biotics, ABX) Z1"™., Con 21/ H k7K ; ABX 4
B L B 5% 25 20 PR AR T 57 & 8 100 mg kg,
Ji i % & (vancomycin, Van) 77l & N 50 mg-kg', $ii 2k
RO, BEE A4, LTS K. HoRAE T/
B TA-IIT (100 mg kg™, ig), TE45 24 /5 111 0.0.083.0.5.2.
6.12.24.48 h IRHEHL MM, & 2405 NBF[E] fin = 5, FFEL
/N BRFFMIE, L 37 2 U f 4k B 7 95 TR KRR 244X 3 ) 2
SIEH, Aar il I3 A IR AR A TA-IIT AT SG 1 &5 &

AEMEZ TP EIE K20 A C57BL/6)
/NERBE WL 3 B4 21, 43 91 08 Con 2 . ABX 41 BE %5 3=
(streptomycin, Str) 4. Van 2, n = 5. Con4l/M i B H
WK ABX 2 1 T 5 v RN B 2R 3 T /s BRL 24
R 3N 1252565 Ste A Van 1) il 71 & 3 4 50 mg kg™,
BTSSR 36 R4 T/ TA-IIT (100 mgkg', ig),
TELE 245 J5 1) 12 h AR BEER I, B0/ RUFFE, 1f i A ATk
14 4k B 7 925 [ K BR 24 AR B0 70 2% 2 e, R I 37 & AU
KA TA-II )5 &

FAIEZHE 16S rRNAEENF  DNEAAFETAEER
TS5 KRG, BN RIEE . ARIEAFESUEZR TR
SIS 25 B, e Con A0 Str ZH I (FREAR (n=13)
HEAT 18 B BE 16S rRNA JE DR 12 I i 2346 i
EEHEEMPHEARA R AT, £REEM = FEHET
AET R

EFED A muciniphila NVEE % CEH I E R
J5ER BEBLA. muciniphila JFORL, F) FH SE I 9¢ O 2 B
PCR R NiAE Z, BESLAGHE S A. muciniphila J5iRi$% D1
B P M O R, BRI/ BRFE AT AE A i 2 IR 4H
DNA, #& #ll Con 2H F1 Str 2H 3& {# ££ A W A. muciniphila
557 L DR B P2 D3, BRAE Con 2H RN Str 2H 2800 41 1 4= 3%
%20 DNA H 4. muciniphila ¥ & & .

A. muciniphila 75 5h X % TA-IIT L 38 ¥ 4
muciniphila AR 2 OIRBE 7P S 5. Con
218 A TA-IIL (400 ng-mL™") FIREFR3E, H T WS 259)
FEME . A. muciniphila 1§ A. muciniphila ¥ {£ 37 °C
IR R R 77, 590 2 TA-IIT (400 ng'mL™"). Wi
0.24 h AR 55 IR, 5 77 IR I AR 31 7 1 R /N BR % 18 1

FEAAR AR AR TA-IIL S, A I3 F7 9 TA-IIL IR FE o
BB B B GraphPad Prism 9.1.1 3% 14
HEAT AT 5 2 I, I 249K B £ s F DAS 2.0 AR 5
A0 H s 54T 73t K Student's ¢ test B F
J7 #4593 Bt (one-way ANOVA) X 2% 41 i) 22 57 2 35 1tk it
TG00, UCFIME £ ARAEZE (x £ 5) FRoR.

Z#R
1 TA-II ML R MASH BARTTER LR

g5 B R (K 1A.B), 5 Chow 414 tt, CDAHFD
/N E T TR, FFEEECE 2 BJ, s ALT.
AST.ALPH%E % LTt (B 1C), W45 R L R
CDAHFD 4/ IEAFE G AR % . 5 CDAHFD 4
AHEE, TA-II-ip ZH AN TA-TIT-ig 41/ SR AA 45 5 I AR 4L,
TA-I1I-ip 7] & 2 B CDAHFD /)™ 5 0 T 22 5 ORIl 35
ALT.AST.ALP 544, 7 #L 45 5 KP4 2w (B 1D.E),
TA-II-ip 2 2 2035 /N BT 8 16 0 AR 2 TA-T1T-ig H
ANEFFAFEFE %, 3% ALTASTALP & H0R T A5 5 F7
R ME (B 1B~E). % b, TA-II (10 mg-kg', ip)
%} CDAHFD i 5 ) MASH /N A 167 16, 12 TA-IIT
(100 mg-kg', ig) TLiRITIEA
2 TA-IIF1SG HI#N

S TR AL R R B s R A R TA-TI
A1 SG i) UPLC-MS/MS fa M 7732, TA-IIL 1 SG ) &+
X UL 2A Lt 10 L 2B T E B TA-II A it
28 Ny =0.000 01x — 0.000 3, R> = 0.997, £ & F£& N
15 ng-mL"; SG I 5 #E #h 2 24 y = 0.000 3x + 0.011 5,
R*=0.993, €& F4 409 ng'mL",
3 TA-NIAMSEAGANEDFIRELR

KR 2GR BN H7 2 10 24 3 5 - ) il 28 0L (P 3), w]
UL TA-T-ip 41 M0 2594 B & T TA-T-ig 41. KR 251830
J1ES R 1, 5 TA-I-ip 4L H, TA-I1I-ig 4H ) ik
VRS IR (¢,,) REJ5, ZGPRVEIREE (C,, )~ Zilt 4k T 1H
i (AUC, ) 135k . WRpes 2507 Rk BEAE 22 10
5, BT LA TA-IIL HE 8 45 2 (1 AH 5 A= 40 R B R TA-TIT
P& 3 5 14 0.029 7 4% .
4 INERFEEEX TA-IN AR SHMER £ R

/IN B T TR B 6T TA-TIL ) M AR 36 45 51 LB 4A
7E Con 2H, 5 0 h AHEL, 24 h I TA-TI 9K B2 oK & 4E 5
AL, ARA I E A P SG 1 AR Rk, £ R 3K R R Y
TA-ILF&5E, KRR A FFER. fEmousedl, 50hAMLL, 241
I TA-TIL ()R B 2 25 B, HORS I 21 7 AR89 SG, &
B /N B 38 1 AT LUK TA-IAR . 7R, & 41/
B ML ¥ A1 FFIE o TA-IIL A SG A ¥ L 181 4B, 254X 5)
% ZH K2, 5 Con AL, ABX e, JE T,
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Figure 1 Comparison of the therapeutic effect of timosaponin A-III (TA-III) on metabolic dysfunction-associated steatohepatitis (MASH)
by intraperitoneal injection (10 mg-kg”, ip) and intragastric administration (100 mg-kg™, ig). A: Body weight; B: Liver index; C: The levels
of alanine aminotransferase (ALT), aspartate aminotransferase (AST), and alkaline phosphatase (ALP); D: Hematoxylin-eosin (H&E)

whx

staining; E: Steatosis score. n =5, x £ 5. 'P < 0.05, "P < 0.01, ""P < 0.001. Chow: Mice in chow group were supplied with chow diet for
9 weeks; CDAHFD: Mice in CDAHFD group were supplied with choline-deficient, L-amino acid-defined, high-fat diet (CDAHFD) for

9 weeks; TA-III-ip: Mice were given TA-IIT (10 mg-kg, ip); TA-IIl-ig: Mice were given TA-IIT (100 mg-kg', ig)

A 5774 TAI B
" 6.0x10° ACA(-)
& 7393 40105 3.68
e 2.0x105
g Q3 00 05 10 15 20 25 30 3.5 40 45 50 55 60 65 7.0 7.5 80 85
2 Q1
k| 1.5x106 ACA(H)
L, 1.0x108 3.68
& 5‘0x105
580 600 720 740 E» 00 05 1.0 1.5 20 25 30 35 40 45 50 55 60 65 70 75 80 85
G
m/z /Da B 6.0x10° TA-TIL
= 40x108 4.62
2733 i
SG 0x10 d
000 05 1.0 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
0
§“ 1.0x106 . G
%’ Q3 4173 5-0><103 :
E=|
g Q 00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 7.5 80 85
285.4 2903 Time / min
i {
280 300 400 420
m/z /Da

Figure 2 UPLC-MS/MS method of TA-III, sarsapogenin (SG) and acacetin (ACA). A: Ion pairs of TA-III and SG; B: The chromatograms

of TA-III, SG and ACA
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0.8 =1 -0 TA-Ill-ip
- TA-Ill-ig

The concentration of TA-IIT
in serum / ng-L!

Time /h
Figure 3 Bioavailability of TA-III (10 mg-kg", ip) and TA-III

(100 mg-kg", ig) in rats. The concentration of TA-TII in rat serum

at different time points. n =6, x £ s

Table 1 Pharmacokinetic parameters of TA-III (10 mg-kg”, ip)
and TA-III (100 mg-kg", ig) in rats. n = 6, x £ 5. "P < 0.01 vs TA-
1I-ip

Parameter TA-III-ip TA-III-ig
c,/ngL' 0.65+0.21 0.14 +0.04"
t./h 1.08 + 0.49 8.33+£3.67"
AUC,,/ng'L"h" 8.33+2.69 2.47+0.30"
AUC,,/ng-L"h" 10.16 £ 2.86 8.32+£3.96
t,/h 9.79 + 1.89 43.77+21.217

Table 2 Pharmacokinetic parameters of TA-IIT (100 mg-kg”, ig)
in Con and ABX group mice. n=5,x+s. P <0.01 vs Con. Con:
Mice in control group were unntreated; ABX: Mice in ABX group

were given antibiotics for 5 days

Parameter Con ABX
c,./ngL’ 0.22+0.01 0.39 £0.05"
t./h 3.60 £2.19 12.00 +0.00™
AUC,,/ng'L"h" 3.93+0.19 6.49 £ 0.66"
AUC,_ /ng'L"h" 8.75+2.48 19.75 +2.40"
t,/h 2247+5.22 9.20 +2.29"

C,.~AUC, ~AUC, 5 E W, ¢, 53 46 %0, M xtE
VIR FE N Con 2H 119 1.65 i« ABX /N BRFFHE2H 21
H6~12 h(ZHREE S Con M LL A LFH#a%h . 45
RER, NRERESS T TA-UL AR, Hm T
TA-IILE 15 45 2 I8 /0N GR35 B v 1) 24 4k B % 2B
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Figure 4 Metabolism of TA-III by mouse gut microbiota in vitro
and in vivo. A: The concentration of TA-III and SG in the incuba-
tion solution, n = 4, x + s. B: The concentrations of TA-III and SG
in mouse serum and liver, n =5, x +s. P < 0.001. Con-0 h: The
initial concentration of TA-III or SG in control (Con) group; Con-
24 h: The concentration of TA-III or SG in the control group at
24 h; Mouse-0 h: The initial concentration of TA-III or SG in mouse
group; Mouse-24 h: The concentration of TA-III or SG in the mouse
group at 24 h; Con-TA-I1I: The concentration of TA-III in the control
group; ABX-TA-III: The concentration of TA-III in the antibiotics
(ABX) group; Con-SG: The concentration of SG in the control
group; ABX-SG: The concentration of SG in the antibiotics group
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Figure 5 Akkermansia_muciniphila (A. maciniphila) have the ability to metabolize TA-III. A: TA-III concentration in serum and liver of

mice at 12 h, n = 5, x £ s; B: Percent of community abundance on Genus level, n = 3, x + s; C: The number of 4. muciniphila per ng fecal
genomic DNA in mice, n = 3, x £ 5; D: Metabolism of TA-III by 4. maciniphila in vitro,n =4, x 5. "P<0.05, "P<0.01, " P < 0.001. Van:

Mice in vancomycin group were given vancomycin for 5 days; Str: Mice in streptomycin (Str) group were given streptomycin for 5 days;

A. maciniphila-0 h: The initial concentration of TA-III or SG in 4. maciniphila group; A. maciniphila-24 h: The concentration of TA-III or

SG in the control group at 24 h
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