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AR RN DMPT X REEH B AR, REFHELE TR

B, KEY, T, dn, KEX 26, BE

= TR A SRR PR AR A A A SR (h B VL R R A BR A W AR BT ST RT), AL HE 443100

BE: AR FERH I DMPT (dimethyl-B-propiothetin, — H 3&-B-TNERIE 52 )% FR 488 (Acipenser sinensis)4
| MW S BE . T T A T T B TE AR AR RE A, AR AL ARSI 0. 400, 800, 1600 mg/kg ) DMPT, 47
BHCAVE CK (W) Al. A2, A3 4., FIEX 4 Fh Sz g inl e 45 MR 16 /K 8 0 (300.88+17.64) g ()T U 4e i 4
50, EMEEEE 3 AERH, BNEEA 10 B, 4REW, Al A2 A3 A PAEE L 0 1) E R AR E K
F I EE T CK ZH(P<0.05), A3 ZH IR 2500 E LT CK 4H(P<0.05), IMIEHZFRE L M. #ME C3. Mk C4 &
ST TR TG R 2 B TR0 A3 I R BRI A S, H A2 R A3 AR E R T CK 41, =4 FEAE AY 1 T
AR L Al B M B R T CK 41(P<0.05); A2 Tl A3 4 Bl Pl R G 7% 1 2 3/ T CK 41(P<0.05), 1B, JE
IO« JE R B T B R0 R A I 2 I T S R AR AL FI A2 HEFIEF. BRITEREME B E S T CK
H; =B R RS YE A S T CK 4. 3 B AIE R FFRY ACE. Chaol. Shannon. Simpson #5%{55 CK
2H 2 8] TG i 35 25 5 (P>0.05); A2 F1 A3 411 PD whole_tree $85t & m T CK 4. T/KF b, &4 h4ei4)falpiE
AT EABTTARFF R, RS T T NASTE T T RERE R ], LR DMPT ¥ AR INARFE B 1T B AR X 4
JE S BUCRRAR G T B JEKSE b, 4% 4L rh AR ) £ i 30 246 X B R R O BT IR (Cetobacterium), HLILAHXT
FEREE DMPT G (ML BT = a3 . A2 F1 A3 HAIAFIE GHR N ERZXHEERT CK 4; A3 4K
IGF-1, IGF-2 3N F A B B FEE T CK 4, GHR, IGF-1, IGF-2 3L Z25 8B DMPT 48 105 58 fin 52 30 A W 7
YRR, L7 DT, R R NG Y DMPT RERS W 48 T rh Ae i 4 o i AR K e, B e e A Ak RE ) .
FEAME SV E 1 4 ASTRIINER 2, 1600 mg/kg R Al i vh A 4l £ A 4 55 (a2 19 Joc 3 VS N it o X U8 o et RB B 42
JHFIE A A DG HE PR 1 2R3k, BE AR f A i AR s TR, 32050 ek 2H DGR S e g hrd%) Wb 35 P 1 X R 2 B AT Sk 2 . ket
TR DMPT NS0 AR 40y 0 i 30 B F 1) 0 = 8 R 2 Rk, (R RE G I OC 340 1) R B8 I 1 AR 2 B, AT
XHRTH R PERE . AR AP 18 (g S SR U e ) R FERURAE .

X $ER: DMPT; WAy, A4, i, LR B WA, JEFERE
FESZES: S963 XHRFRERAD: A XEHE: 1005-8737—(2025)12—1786—12

et (Acipenser sinensis) /e TLITEALYIFD,  FhUC EIRT, HEZEHCI R IR Th SRS R R SR R
POE R E”, B —MRA A, RERNTEL e N TR ER B T
HP BT LGB R 1.5 ACERTRTh A, el AU rh A i A R B A R A I 22, R
SR 2, REAERIIRGE R RS BAACRIR ., Bl
MR, Je R — P E SRR Y, 88 BRI, 7512 700 RE % el Al b 1 PR 0 5 |
A AR BB R L a4 S P Y U SRS RIROR, ek i KB -

Wim BHEA: 2025-06-05; 11T HEA: 2025-06-23.
ELTH: Wb ARB ARSI BHAT H (2024AFA036); =4 A1 H (WWKY-2021-0351); WAt AR B # R 41 H
(2023AFD182).
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TN iR € 5% (dimethyl-B-propiothetin, DMPT) X #5 k
TR ARSI, & I A e T i AR o 2R R AR )
TR PN M B RS I A (2 5RGE T, DMPT fE
H—MEER, SRR, R
92 I R A T AL DD e B A AR s e, T
DMPT Xf i iE BRI AT C AR 24
TR AN 0.2%1) DMPT B, K113 % i (Hucho
taimen) RIS TR B E R B E ST CK A1, 3
FIEEPVE AR R B I DMPT AL AE S 3 5
¥ Af (Ctenopharyngodon idella)i 4 K VERE, X
JE W7 A AR R S e e A B 5 1R T, Il
s e . R DL g,
TE A W R R 1) B 2T DA S T 3 A R £ 2
B AR K B EERN T B g R 2R E U
WHFANR S AR A E B VIR, WRE .
B KIRSE, Hod & Wy o 8 R
B RE R 40 B U A R B R s
75 1 ¥ e 08 B 5 2 v ML 4N TEE X BT (Litopenaeus
vannamei) 718 w1 P B Z A KCF

DMPT AFhifs &5 B T3 H 28 4 4l
JEAZ L, W R, RS hnE & 1% DMPT
XT i (S B A B R A R AR, TR R T AR
KPR AL EEE 1P 0, (HET DMPT X g
352 A A I 5T R LGS . ASHIESE B TERR AR R
IS INASTR] ) & B DMPT X rhAgd 4y £ A4 K APERE |
MLYE G . TH A T 15 1 B M 18 T B 2 s
i T ARER L M R DMPT [ RG@E WS i,
E— 2 P T h AR AR 4 £0 55 SR PR AL AR

1 #HEITE

1.1 SEIEH Y

ST A [ KT = e 4 P A BR N R
ARG T, At N T A= . Tk 320 R K gk
87 TE 2022 4F 10 H $fA5 el frfh . 2023 4F
7 H, BEBORAE—2, @RI 9 ke
150 438 . ARt 4 B FHUK R R G P8 5% 2
JH, FARNER I m, & 0.5 m MBRIHIEYE T
T o B 7R 1) H P e BRI Y 1.0% 01 T4
WLy 2 W MR . DMPT W [ [ isEBhr T A=
ERHE B A BR A F], B 98%.

1.2 gt

SEILA R 4 AN, LR AR R 0
400 800, 1600 mg/kg ) DMPT, 43HlicHE CK(W
B AL A2, A3 4, BAEE 3 MER,
4 10 B4l fa . LRl HRRA ) ARBEHE A YR
JBE 3 A IR > ) R RO £ R, e R L R T =
46% . AR =8% . MK/ <16%. K5+ <10%.
FEELah H AR A%, R FHE O S I R S
75K DMPT A8 s 5Lt 5o rb, P 555 A i
RIALAP R, SR AR @i e 4 bR
i DMPT & &, 3 CK . A1.A2.A3 4] DMPT
FHEHM 4.80,379.53 ., 754.28 | 1544.69 mg/kg.
1.3 AFEE

TR0 AT CK 4Dk iR Wi, bl 15
1 48 h, PRIEYS){E R Y fa 4k SC iR AT o A,
SCEGAEHEAT 5 R, MR, B E A
PRARTE Y 1%, B R IR — R, S8 K R
R K, KRR FRAE(22.0£0.5) C, it & 724
RH, WA ERERRE 6 mg/L LLLE,
14 HEXESUE
1.41 EKSEMNE FLEEHRE, X g
ST AT AS AL 24 h, DABRIR B N A HE
25 BEJS, (L PRG0S p AR E
A oA, B FIERRE WIS, Zeitsiss
Y1) 45 2E 5 W % e e A o SR £ AW AR AR EE ()
() 10 2 B2 1 E R (WGR, %) . 45 19 K K (SGR,
%/d). B (CF, g/em3). A% #(SR, %). Tk
ERL(HIS, %), TR RB(FCRFFITE S % E /R
AU 5k
1.42 MFEREEFEHENE RHEBCR M
)5 VRS VR FEAR o B R A A I B T B0
i, fE 4 CFLA 3000 r/min B0 10 min 3B H
M3 I 58 2B B L, REFAE-80 CIK
A A R 0 TR IR A 928 R BRI R (ELISA) I 7]
A, R B S U, 0 i R A R
H 3 (C3). #MEEH 4 (C4). BEALY L LR
(SOD) . Tk BR B (ALP) . TR EH M (IgM)
VT (LYS)H & . & E T LI
YR BR A,



1788 Hh [ K R A

%3248

1.4.3 BAEELEEENNE M Ak
WAL, WA AR KT, EBNE
W) o B e AL 28T i/ NBE, TSI AR, IAGE
TS AEBRERK, WAL 10% MBS
AP WAE 4 °CF LA 3000 r/min B0 15 min, B
5 W 100 72 25 F1 B (protease) | JE M) il (amylase) |
e 5 B (lipase) O T& 4 o 350 & 0 & T 1 i I A=
YR A BRA ] o

144 PFEMEYHNE FH TGuide S96 4
TRILFEM LN DNA $RBGK ] &t 73 1 A
DNA 42H, 2B 5B DNA J5, MR GRSTIX iR
AR5 Y), ZE51W R b By 4k, Et7
PCR 4 843Xt H = A7 alifk . 2 i fds— 1L
SR P SCIE, A 1Y) SC T e AT SO kG, RS
A B9 SCE FH Tllumina NovaSeq 6000 HE47 & 18
DU o XFI ) B A7 B 4 i Fn A B, SR )5
fliFH QUME2 #Fik AT AW 15 B 2E b, adsit
oo ZREPEFE B (N ACE $8%(. Chaol F & s
#. Shannon ZFEHEFE 50 LA S 2 P 34 TR 245

Fa FIAR XS =

1.45 EBEEFRIEKEHNE HH TRIzol HHF
PEHUHIE S RNA, ¥ H 7 5kl cDNA. R4
NCBI CHIAKIMERZIR(GHR) . RS RFEAK
K+ 1 (IGF-1)., RS R HEERKET 2 (IGF-2). p-
AL 3h & A (B-actin) [ 51 (GenBank %4 #f5 J& & &
5 KP218614.1 , MKO028132.1 , MK028133.1 .

KY457447.1) f#i[] Premier5.0 3 {4F¥514,
AT AY) TR LR A BRA A A BGR 1), SET
¢ 6 E 1 PCR (QRT-PCR) WK 2 (15 pL): cDNA
FEAR (10 1555 ) 2.0 uL, FiiEl 2xUniversal Blue
SYBR Green qPCR Master Mix 7.5 uL, 2.5 pmol/L
FERG (B TR 1.5 ul, ZAXRAEK 4.0 pL,
RRFERF: 95 C, 30 s WiARYE; 95 C, 15 s AR HE,
60 C 30 s iR K/AEAff, 40 DMEFR; 5 M8 SO 2%
Hh 65~95 C, i 30 s idsERE., if
qRT-PCR 47 3 IRE R, L) B-actin NS IEH X}
BRI REARD CEME—ab B, i 2744
Ty AT A G JE R

£1 KHREEPCRIIPWER

Tab.1 Primer information for fluorescent quantitative PCR
B 45 31 5 (5-3) Fo B /bp B KL C
primer name primer sequence (5'-3") fragment length annealing temperature
GHR-S GCCTGAACATCAAGGACGACG 284 60
GHR-A GCTCACCTGGGCATAGAAATCC
IGF1-S CTGTTAAGCCAGCCAAATCCTC 146 60
IGF1-A CATTGGAAACTGGCAGGCTC
IGF2-S ACCATCGCCCTCACAGTCTACAT 116 60
IGF2-A AAGCCTCTGTCACCACAAACGA
p-actin-S GCTATGTACGTTGCCATCCAGG 220 60
B-actin-A CCGTGGTAGTGAAGCTGTAGCC
1.5 HiESHh

7 52 0 B4 L P (8447 1 22 (¥ +SD)
FRo KM SPSS 21.0 Geit B A4 7 s 43t
SEXTECHE AT IE 2SR 06 RN 25 S5 R I o X T
FFE I o0 A 7 22 55 4cdle, RAHBLIA &R
J5 2251 M (one-way ANOVA), #RJ5 47 Duncan’s
ZE LR, LU e A R AR B4 Z 0] 1Y 2 &
WEM, P<0.05 N W EAS IR EEER

2 HRESW

2.1 fARIREIN DMPT 3trh4et34h & 4 Kt gk
E9p=A1

Tk FR AR i DMPT i A di 4l £ A K P RE Y
L 2. A1, A2, A3 = NAbFRL (B E R
FRRE BGRB8 T CK 41(P<0.05), H A3
HBFEET AL, A2 4H(P<0.05), A3 HAYiER 2
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&2 (AR DMPT X L6374 & 4 KM RER R

Tab. 2 Effects of dietary DMPT supplementation in feed on growth performance of juvenile Acipenser sinensis

n=9; x+SD

Wi H item CK

Al A2 A3

WA K T /g initial body mass 308.56+15.78
AR {K /g final body mass 389.43+22.16*

1 /% weight gain 26.27+1.01°
R E HE K R /% specific growth rate 0.78+0.02°
Tk Z$L feed coefficient 1.78+0.14°
A5 50/% liver body index 1.55+0.36
A3 B2 /(g/cm®) relative fatness 0.61£0.04

299.83+18.03
395.56+20.56%

311.64+20.18
415.36+12.51°

283.51£16.55
407.12+19.23%

32.16+1.27° 33.64+4.74° 43.87+1.42¢
0.93+0.03° 0.96+0.12° 1.2140.03¢
1.72+0.09% 1.61£0.21% 1.44+0.16"
1.28+0.22 1.47+0.34 1.33+0.48
0.57+0.05 0.59+0.05 0.57+0.02

TE: FATHEOR LEARAN RN 55 3278 2 (0] 47 75 18 35 22 57 (P < 0.05).

Note: Different superscript letters in the same row indicate significant difference between groups (P<0.05).

BB EMRT CK 4(P<0.05), HAbMALFE4 5
CK T 22 5, — AR ) s £5ORIBE 1l
JE5 CK 41 JoHH I 25 5% (P>0.05),
2.2 fARIRERI DMPT b4t 4hf SR
LA

TRl rR R DMPT X v A i 4 £ 1 7 4o 58
RE ST B ILZE 3, A2 Al A3 4L BRE A M
BB AR R I 1 PR B 5 T CK 41(P<0.05),
Al CKAZ KB EES . =ML H MK
C3 5 RN T W 15 PE 38 i 3% = 1 CK 4H(P<0.05),
H A3 4835 T HABW A B (P<0.05). =4
Ab PR ) #MA C4 £ 5L B 3 R T CK 41(P<0.05),
H A3 HREST Al 41(P< 0.05), IfiL i e Bk
I M. #MA C3. #MA C4 fri . I BTG P34 bl
EW MR TR . = ERA A ALY
15 A it T P 2 T CK 4H(P<0.05), H A2 il A3
H B EMT Al 41(P<0.05),

2.3 (ARG DMPT Xfrh4634h & i7iE s &
i R R

TR S I DMPT X Fh 4265 40 421 iz T8 3 1 1
TPER I WL 4. AL A A2 8 A RIS IR 3
# T CK 41(P<0.05), A3 415 CK 41 [n] JC i} 3% 22
5o Al F A2 AURR GG B R T CK 41(P<
0.05), H Al 4% & & T A2 41(P<0.05), A3 4Hl
CK 422 [A]JC i 35 25 57 . =N Ab B2 e oy 0% 1
F T CK 41(P<0.05), H Al 4B & T HAW
AL FEZH (P<0.05).
2.4 (AR DMPT Xfrh4634h & 578 5 B

TR A DMPT X} rh 4263 %)) £ 7 16 T RE o
ZREEMEmILE 5. ALBF, ALY
Coverage JUEIIHEIT 100%, Al. A2 Fil A3 211
ACE #5%4. Chaol ¥4 . Shannon #§%{. Simpson
REOR CK Mt 25, A2 1 A3 41

R 3 EBHRM DMPT X L83 4h & M iE SR IEARHI R

Tab.3 Effects of dietary DMPT supplementation in feed on serum immune parameters of juvenile Acipenser sinensis

n=9; x+SD

Wi H item CK

Al A2 A3

F BRI M/(ng/mL) immunoglobulin M
#MA C3/(ug/mL) complement C3

#MA C4/(ug/mL) complement C4

i E AW AL Bl /(U/mL) superoxide dismutase
W E/(U/L) lysozyme

T PE B R /(IU/mL) alkaline phosphatase

1975.16+345.85"
103.82+20.05°
134.28+20.19°
233.80+16.84°
4.75+0.81°
158.30+12.04°

2641.84+277.07°
175.06+7.07°
193.95+14.16¢
149.69+16.83"
10.48+0.76°
205.97+9.31°

2178.28+147.64° 2679.21+259.06°
148.09+11.78° 157.03+9.65°
163.77+19.45° 172.62422.96"
193.73+8.30° 166.14+6.88*
8.63+0.49° 9.14+0.47°
151.34+£17.07* 186.80+22.60°

TE: FATER LARAS IR NG S5 375 21 [0 47 7 1. 35 22 57 (P<0.05).

Note: Different superscript letters in the same row indicate significant difference between groups (P<0.05).
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Tab. 4 Effects of dietary DMPT supplementation in feed on digestive enzyme activities of juvenile Acipenser sinensis

n=9; x+SD
i H item CK Al A2 A3
#E HM#/(U/mL) protease 772.02+£140.38* 1228.37+168.22° 1038.84+134.78° 818.71+129.60°
fig 15/ (U/L) lipase 413.95+94.14° 700.76+45.72¢ 606.81+74.15° 437.07+8.91°
PEMIEE/(IU/L) amylase 207.21£20.15° 391.14+42.74¢ 326.35+37.82° 295.07+40.15°

e R EE AR AR RNG Rk 2 (R AE 7 i 35 25 5 (P<0.05).

Note: Different superscript letters in the same row indicate significant difference between groups (P<0.05).

&5 (AR DMPT X L6340 & f7EH B o SEFEHRM
Tab.5 Effects of dietary DMPT supplementation in feed on alpha diversity of intestinal flora in juvenile Acipenser sinensis
n=9; xSD
T H item CK Al A2 A3
WLl coverage 0.99 1.00 0.99 1.00

1711.82+44.64
1668.35+82.96
0.84+0.19
7.73£1.76
67.32+11.75%

ACE f5%( ACE index

Chaol #5%4% Chaol index

Simpson #§%4{ Simpson index

Shannon #5%% Shannon index
PD_whole_tree 5% PD_whole_tree index

1653.74+50.54
1616.42+51.03
0.98+0.05
8.42+1.23
144.84+31.95°

1560.23+34.28
1497.63+41.45
0.97+0.04
8.39+1.18
136.01+24.15°

1717.06+124.56
1683.01+130.61
0.95+0.04
7.99+1.3
117.99422.62%

e R EE AR AR RNG B3 2 (R AE 7 i 3 25 5 (P<0.05).

Note: Different superscript letters in the same row indicate significant difference between groups (P<0.05).

PD_whole_tree 84 % 5 T CK 41(P<0.05), {H
Al 41 CK HZ[AITE R 2 5%

Tk F AR i DMPT i Hh 265 4y £61 i7 38 B8 A 20
BCATSZm LI 1L & 2, FENAR2RKF |, &
HEB Ay 0 17y T TRRE RO D0 AR A ], HOAE X =
FEAT 2250 o 4% 20 vh A4 4y £ Ji 3 TR AR Y A X0 P
W TR FF IR T ] (Fusobacteriota), H H AR X 3= BE R
HrEHh DMPT RSN & T s 5 BLSE RS THa

100 1
90 -

]
(=T ]
T T

X =EBE/% relative abundance
A 0 o
3 3 3

_

FORaE &AL LA, A2 A MRAT B T T AR A 3 5 A
ik, A 27.28%; A3 4HiHrE, 5 HCN 36.28%,
AZJE B 7] (Proteobacteria) Fll /& BE 54 | ] (Firmicutes)
BB AR P R BA R ], A AL, A3
HATE AT AN F R AR, Sl 12.20%; CK 4
AIE T AN R e, 6N 23.47%. A2 4%
BEDAT AN E R fRAR, (LR 13.82%; CK 41)ERE
AT A B e, 5 HECR 20.70%.

W HAh others

B PORE ] Verrucomicrobiota

W Z5ERE ] Myxococcota

W £42K unclassified

B 45 H ] Chloroflexi

M FigFFHE 1] Acidobacteriota

I K] Bacteroidota

W J£R ] Actinobacteriota
JEBEFE]] Firmicutes

W Z5IEH ] Proteobacteria

B HBATHE ] Fusobacteriota

]

30
20 -
10

0

CK Al A2 A3
434 group
1 ARDERA I DMPT X rh 65 40y £ i 30 5 A 7 11K 1 AR O = B2 B 5 )
Fig. 1 Effects of dietary DMPT supplementation in feed on the relative abundance

of gut microbiota at phylum level in juvenile Acipenser sinensis
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TEJB 4y 2K I, 454 AR 67 40 10 i 18 TR B
i A X AR TR R R R R (Cetobacterium),
i AF R AE A3 AT s, AR
33.79%. CK 401 A2 4 i) IR A 3 B T KR
L1 A 5 & (Plesiomonas) ¥R Ay G -5 8 [ &
(Escherichia_Shigella); A1 21 IR AR #5081k
Sy S8 5 Ji T & FNALLKT T & (Bacteroides); A3 ZHIK
PG TR R R AR T T AN AR FLM P R . A A
) LA, A3 A14R SN IR @ AR B AR, il
4.38%; A2 HMAMXTFEERmA, HHA 11.38%.
PP B 7E A3 LA £ P AL 4,
N 8.29%. HA [R-EM IR B TE CK 4 py AR
FEETHE A24H, 5K 5.89%.

2.5 {ARHERIIN DMPT Xfrh4634h & FFAR & 4K
HXEERIEZHH M

TR S I DMPT Xif Hp AE i 0y £ A K
KFEHFE LW LK 3. GHR, IGF-1, IGF-2
FE R 35 B G DMPT 0 538 fin 5 B b 7
E R Hrh, A2 FI A3 4110 GHR JER £k i
HFEE T CK 4(P<0.05), Al 40 F1 CK 2H 2 8] R
PR EZER, A3 HW IGF-1, IGF-2 JERFK k&
WEET CK 41(P<0.05), A1, A2 Fil CK 41 A&
R 2R

100
90 [
[0}
5 80 |
E 70
i)
S 60F
2
B 50+
g
= a0f —
= —
=
= L
= 20
10 +
0
CK Al A2 A3
4340 group

B 3Ah others

W 38 Faecalibacterium

B FKHEE Gilliamella

B HEREJE Pediococcus

H ZOR0006

B RAMAEVEIRFTE H unclassified Vicinamibacterales

P8 Bacteroides
W B UARTEIR] Clostridium_sensu_stricto_l

K7 K- KB Escherichia_Shigella
SR MU Plesiomonas
AT H B Cetobacterium

TR T DMPT b rh #4634y £ Ji7 38 B G T
K- (AR X = BE 4 5
Fig. 2 Effects of dietary DMPT supplementation

in feed on the relative abundance of gut microbiota
at genus level in juvenile Acipenser sinensis

=] =]
g _ _ S c _ S _ _
2 201 no; 78D 2 207 pm9;zsD H 3187 o msp
0 2187 be ﬂggl.s- ﬂgﬁl-ﬁ‘
HE1e6f R i g6 ab & Eiaf .
® 814t 14+ a
' a ' a a B<12f 2
BZ12f EZ 12t EZ ol
T2 10} < E 10f S Eosl
%go.s- %go.s- %g :
06f EEo6f Ego06r
£ 804y B2 04f L ©04r
S xo02r R Jo02r Wl R 02
LD 0 1 1 1 ] E 0 E 0
CK Al A2 CK Al A2 A3 CK Al A2
434 group 434 group 434 group
Pl 3 Akl i DMPT Xof vh A fi 4 oI Az AR SR R 3235 19 52 i

MR B 5 ARl /NG B 3R 41 1H) 25 5 48 35 (P<0.05).
Fig. 3 Effects of DMPT supplementation in feed on the expression of liver growth related genes in juvenile Chinese sturgeon
Different lowercase letters above the column chart indicate significant differences between groups (P<0.05)

3 itig

3.1 @RdhiEMN DMPT Xt 4634 & 4 K4k
kAl

DMPT A — 7l im A 25 2070, REAE R

P S A IR RN R SR AZ 2%, DT B 5 £ S ) 4
ERMAET ARG R R, ARFIH AL, A2,
A3 B FR IR E K R W m T CK 4, H
A3HREET AL A2 4, X—45 R, 71
KA I DMPT RE48 4 f o 4R 83 4 fa 1) AR K,
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H DMPT % /in44 1600 mg/kg i A3 41, 33 Fil
A KAER B B E, X538 (Siniperca
chuatsi)' . ¥ % o VR 40 DI BF 5 45 51— 3
o ARWFFE A3 4L iRk R B E LT CK 41,
X — 25 R AE R S in— %2 5t 1) DMPT RE2
fifi v A 3 &y £ T A sk b ) P AR HR R TR
it E E B A AR K, xS e U
(Pelteobagrus fulvidraco) HWF 57 45 H 2 —5
JHF A i 50 A T 2 B ke £ 24 A A i R 2 1Y
FEEAR! ), AT PR b BRI DMPT X T4k
& BORIE TG 2 oK 7= A B 52 ), 3 DMPT 7E 42
AR A TR, AR 25 10 2 i B PRI 25 R %
[ wlip A e
3.2 fARIRFMN DMPT Xfrh4ee34) & R Thik
sEA

G BR R 1 M AE N F AR G 2 11 SRR BT A,
FE AR o h R A OCHEAE FH, 2 VPN f0 R S g2 1
RN BB R AR ARG b, R R
—JE i ) DMPT BEA% [ 42 T BRI I M I &%
g, E TG G h AR A Ay £ ) PRV SR BE T . AMA
RGP R G0 B R o, ALK
Mg ARG S —B B2k, C3 F C4 RAMARSEIY
FERAAIY, AR, 3 AL ELE R EMA C3
C4 SR EEET CK 4, XEIW DMPT GEWS
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Effects of dietary DMPT supplementation on growth performance,
immune function, and digestive capacity in juvenile Chinese sturgeon
(Acipenser sinensis)

CHENG Chao, ZHANG Jianming, SHU Tingting, QU Huantao, ZHANG Dezhi, JIANG Wei*, YANG Jing*

Hubei Key Laboratory of Three Gorges Project for Fish Resource Conservation (Chinese Sturgeon Research Institute of
China Three Gorges Corporation), Yichang, Hubei 443100, China

Abstract: The Chinese sturgeon (Acipenser sinensis), a flagship species of the Yangtze River and national
first-class key wild protected animal, currently relies on stock enhancement and release as the most effective and
direct means of population conservation. However, juveniles from full artificial propagation exhibit weaker
physical conditions than those from wild populations, including slow growth, low feeding efficiency, and poor
stress resistance. To investigate the effects of dimethyl-B-propiothetin (DMPT) supplementation on growth, serum
immunity, intestinal digestive enzyme activities, and gut microbiota composition of Chinese sturgeon juveniles, a
S5-week feeding trial was conducted with sub-adult second-generation juveniles (initial body weight: 300.88 +
17.64 g). DMPT was added to the basal diet at 0, 400, 800, and 1600 mg/kg (CK, Al, A2, and A3 groups,
respectively), with 3 replicates per group and 10 fish per replicate. The results showed that weight gain and
specific growth rate (SGR) in groups A1, A2, and A3 were significantly higher than those in the CK group. The
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feed conversion ratio in group A3 was significantly lower than that in the CK group. The contents of serum
immunoglobulin M (IgM), complement C3, complement C4, and lysozyme activity increased progressively with
increasing DMPT levels, with values significantly higher in groups A2 and A3 than those in the CK group. Serum
superoxide dismutase activity was significantly lower in all treatment groups than that in the CK group, while
alkaline phosphatase activity was significantly higher in groups A2 and A3. Digestive enzyme activities exhibited
a trend of initially increasing and subsequently decreasing with increasing DMPT levels. Protease and lipase
activities in groups Al and A2 were significantly higher than those in the CK group, while amylase activity in all
treatment groups was significantly higher than that in the CK group. No significant differences were observed in
ACE, Chaol, Shannon, or Simpson indices among the treatment and control groups; however, the phylogenetic
diversity whole tree (PD_whole tree) index in groups A2 and A3 was significantly higher than that in the CK
group. At the phylum level, Fusobacteria was the absolute dominant gut phylum across all groups, followed by
Proteobacteria and Firmicutes; Fusobacteria relative abundance initially decreased and subsequently increased
with increasing DMPT levels. At the genus level, Cetobacterium was the absolute dominant genus, with relative
abundance progressively increasing with higher DMPT supplementation. The secondary dominant genera in
groups CK and A2 were Plesiomonas and Escherichia-Shigella, while those in Al and A3 groups were
Plesiomonas and Bacteroides. Liver gene expression of growth hormone receptor (GHR) in groups A2 and A3 and
insulin-like growth factor-1 (IGF-1) and IGF-2 in group A3 were significantly higher than that in the CK group,
with GHR, IGF-1, and IGF-2 expression increasing progressively with DMPT dosage. In conclusion, appropriate
DMPT supplementation significantly improved growth performance, immune capacity, and digestive capacity in
juvenile Chinese sturgeon. Among the four addition gradients (0, 400, 800, and 1600 mg/kg) established in this
study, 1600 mg/kg was optimal for promoting growth and health. This dosage can effectively enhance liver
growth-related gene expression, thereby promoting the growth of the fish; simultaneously, its key immune
indicators were significantly superior to those of the control and low-dose groups. Although DMPT
supplementation did not affect species richness or diversity of intestinal flora, it increased the relative abundance
of dominant phyla and genera, thereby contributing to improved growth, intestinal health, and disease resistance.
Key words: DMPT; Acipenser sinensis; growth; immunity; digestive enzyme; intestine microbiota; gene expression
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