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Abstract: The paper studied the effects of feeding enzymatic hydrolysate of sea cucumber gonad on intestinal mi-
crobiota of mice by PCR - DGGE technique. Fifty mice were randomly and evenly divided into 5 groups, inclu-
ding one control group (feeding normal saline), three treatment groups (feeding low —, middle —, and high -
dose of hydrolysate, respectively) and one Ve feeding group. The results indicated that the microbiota in mice
stool samples mainly included Bacteroidetes, Probeobecteria, Firmicutes, Deferribacteres and Unidentified clones,
in which the Bacteroidetes and Probeobecteria were dominant groups. With the experiment going on, the DGGE
profiles of treatment groups clustered together and separated with the control group, and the unidentified clones in
treatments groups increased. The effects of different feeding dose of enzymatic hydrolysate on the intestinal micro-
biota of mice were different. With the feeding time extension, the effect of Ve feeding group was becoming appar-

ent, and the Ve feeding group clustered with some of the hydrolysate feeding samples. The results indicated that
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feeding enzymatic hydrolysate of sea cucumber gonad could alter the intestinal microbiota of mice.

Keywords: sea cucumber ovum; intestinal microbiota; 16S rRNA gene; PCR — DGGE; mice
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SRR BTSN (Holothuroidea) HOHFEBL EIYY, FoUR N £ 45 VF 22 FAT B B A W2 T M 1
W, WS, WEERIT. 20k, REE NS BN RAARAL, THEE. R
SRS . BOUMR . BB . PO . FEIBS ARSI KSR, A AT 2R
BT EESERIRAL (EVESIHRON) AT, BRI RN, WS AR UTH S
SRR B IR SR A Y, R (ARSI ) 1O o BB % 5 Tk BE . 4t
YRR S IR ATTIIR A . MRS . BRECHERTIL . PR BEREAEATIL . 5 AT S M
HIBTA LA BV . HAT, EREE SN TR, SRS HROESER SR, -
(LIRS HNE BYEUR , B X 2 A5 FRES e ™ T TS s O T I S YRR IR, SR 2
DOAE L T P94 28 T JRHE 24 BRI FHT 7 0BT

WS AE AR, PR . SIE . WA TS — RIS S RO R T 1Y
R SAL A S R YRR -, E T LGS 28 . S EERA R, BA e
FEMG . BEZE S MR R R, S AR P 3 P R 1 DR A R T 2 R e X S
B PR AN AT P R B SRR B . BFSE R, V52 SRR SRR A . I B
W5 LKA FR IR . e R I

WA R R T O T EAUR Y, A E R . R R IR B W, A
CHLERRIORRE 2R RS, W R AR S AT R, — ELX R OTAG
FUATIE, MR, AR . BRACRY, W EREA SRR L 25 TR MY
W, AT AR R, o R I O E 2 e R B, 8RR SR Rk
A (A I AT 2 TR R P ST 5 R 1 4 R A A 2 T AR S 2 R 11 /1N M T R £ 9%
UL R M S A O AT N B R SR T ER, S N R S
BN B P 0 T IS A DL

A5 WL 2 16 W /N LSS PR IR MU 0 DNA L 3211 PCR — DGGE H AR AT/
W B BRI BN AL, A B 1 6 B SRS 15 2 AR 0 T 1 T M B 1 S S,
PR W V) TR ST R T 2 RS 1 LB . RO, AR TR 2 R, (2 B
FIH, W 5895 e 257 Tt FLA T

1 #MRE5RE
1.1 XWigit

S ALY R TV R T, Mirdfid 40 Hif, 7650 °C. pH=7.0 ZMFT, IARNE
(CBHf L 1:50) 3000 U/g, Mf 6 ho F415 2B E T 95 ~ 100 Cfin#k, 15 min £k K - LA
4000 r/min B0 15 min, W ER2IERGL RS, KT RGBS LR .

RIGEH 50 H 4 ~6 Jiiy, 1AH 18 ~22 g, SPF MR WIA/NR ., Jef/NRAE SPF shi) i 55—
J, ZJERENL R 5 ANSEERA, A 10 H 5 A EARCh: BERAEE KA 4] (control group, L)
TSR C) . WS IR EA (low dose group, DLTFRIE R L) . HEMES ALY TR
2 (medium dose group, LITFEE R M) | FERGS LY R4 (high dose group, LITE
JH), VIRRERBUR MR (Ve group, LLTRIEN V), SHRERT &R C4H 10 mg/kg, L
ZH0.3 g/kg, MZH0.6 g/kg, HZH 1.2 g/kg, V 4 10 mg/kg, /NRTESAH G =MERKmirid. A
RE/NRAERERAZS 1R, 8K 0.3 mL, HEZLHER 4,
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1.2 /NREFEHRZ DNA BRE

STAEEMENEEE 0, 7, 14, 21, 28 RIUNRISMAEA, RICIRAI 3 NPT, B
ATFES L3 HUNR RS B IBORE i il R AR A AL BB A BR 2 W) Y 24 B PR 2H DNA 48 Bl 0] & kA 7
24 DNA ByRH, $EHUY S DNA T - 80 C kA1 H
1.3 PCR -DGGE. BEi&o#r K& & BN F

PCR §"88 . ffi F4NE 16S rRNA FE[H I 59 27F Fil 1492R #4755 —% PCR §°44, ¥ 4= Wa ke
10 5 JE VR AsAR , LA GMSF A1 S18R S5 dkA7 S IC PCR §7 315 SRR FR N 50 pl: Ex Taq fi§
25 pL. GM5F 1.5 pL (10 pmol/L) , 518R 1.5 pL (10 wmol/L) | #i#g 1 pL. EBTK 21 pl, KN
ZA: FAEYE 94 °C 5 ming 94 °C 1 min, 60 CHEYE1 min, 72 CIHEMHI2 min, P25 PMEHF; 72 C4E
fif 10 min, 3G H T 52 DGGE 7347,

DGGE J KI5/ 41 . FEASMERIBEEE R 40% ~60% , HIE 60 V, JREE 60 CHIZIEFHIK 14 h, H
KRG GV - IR YRR 30 min, ZJ5 HZEMEKIEE 10 min, SRJEAEEER UG T AR, H
Quantity One 3 Fi#17 DGGE EIiERE AT, IR MEM DA Z R 8. FEE(S) |, Tk
ER(H) F¥y s (E) o Hb S hEEE, BE—&ukiEmM A A", H M E MHEAR N,
H =Y PInP ,P =N/N, N, Fombih L5 i SR TR B, N 2R kE o BT 4 il
RS, E=H/In S,

M DGGE B ik UL S5 AT IR Wi, 73 slifb J5 2611 bl 563 AR W B2 25 B HOA BR A )
HATIF
1.4 FIoiHkREHEEMEEE

MR 4551 5 NCBI SR E HEAT He X, FH Clustal 1. 83 XHFEFIHEATHEHL AT, 12 H MEGA 5. 0 #ff
K AR (neighbor-joining method) & RS L& B R .

2 HERS5HH
2.1 ERESHBBEYXNRIEENI

154 AR SRS, 4N RBIER IR . Hkersh MRS R, $8ei HarEms,
TR IR R MZEEERIRDLR A o UEITREMED) e/ BRI AE G L TR, T AR S ARG
BELW ., 21 R/ RIERER 4 JJ5 AEBE N D0, H A R 2 AR B AR ) A A5 2 20 5 A2 AR L
WHIRBOR, EAAH M 227 EIRIK BFKF (P > 0.05) .

xR 1 BEREBERBRONREENZIL
Tab.1 Effects of the enzymatic hydrolysate of sea cucumber gonad on body weight of mice

SEUGH SEIG I AR ER Weight after test SCIG S I Weight gain after test
Test group (x £5) /g (x £5) /g
25 F14H Control group 39.85 +£2.58 9.86 £1.12
IFIHE2H Low dose group 41.48 £2.33 11.50 £2.30*
Hi 71 2H Medium dose group 38.24 +2.97 9.20 £2.82
T 7R 20 High dose group 38.88 +2.17 9.13+0.96
PR ILER A Ve group 38.98 +1.25 8.92 +1.35

YL o+ FROR SPORMBRA R B3, P < 0.05,
Notes: * Indicates significant difference compared with Ve group, P < 0.05 .
2.2 DGGE Bi&ah
K1 RSB 0, 7, 14, 21, 28 KJ5/NRFEMEAE G DNA 9 PCR - DGGE HLJk 4]
THRARRIR AR Z RIS BOLI 20 WREHORE , /N IE A ) 2R PR R S 50 E A S B —
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eIt R R T A , HASA R R B AR S R —RAEFH T, 25 21, 28 Ky
FUE A LR B2 AR S &SR (p < 0.05) 5 25 14 28 KAl LR Y22 4L H (A
BERS (p <0.05) , HAWHH S FEN B2 HHZ B REA 2R, HERKEFEKE &AFLLHE
UL, 557 REYrPRI R4S R R 4R S H AR R (p < 0.05) , 5521 Kayrhl
S FEAHY R AR S, HEM B ESE R (p <0.05) o HURMBRA S RG2S A4, 2N
R PRI A L AT 22 5, ERRAR B 2K BIREURUI . HERGE FORE (PR BiES
FERESR D) AL xE /S R TE R 2 B AR
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21d 28 d
< L M H v
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YWY C LM H.V 23 5 AQ 3 HE W A TR OK B9 25 11 20 T R0 2 4K T Ak ) A TG vl 8 0] kR
IRPUIR MR L ;1.2 .3 RS A i = A EE

Notes: C indicates control group. L,M and H indicatestreatment groups feeding Low—, Medium—, High dose of enzy-
matic hydrolysate of sea cucumber gonad. V means feeding Ve group. 1,2 and 3 indicate three repeats of each group.

B1 MREFEHERTHAE 16S rBNA EEFE F K/ DGGE Bl iE
Fig.1 DGGE profiles of bacterial 16S rRNA gene fragments obtained from mice feces
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Fig.2 Line charts of diversity indices calculated from the DGGE banding profiles
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iz 1] UPGAMA Tree %} DGGE 3k #EAT RIS, SR 3. MEEIR LORF, 45 0[] BORE b
KREUF N3 ~5 o380 RAFMBRERBIR, RERALMTY B0 & /N Z A A ES, #
A RICBONBENL . FEMINRURSE 7 K, FEMIGZ ARG ) 00/ BRI RE AR o 5 LA RE g 00T, BT
WM — R, ULIARE M2 AR i 1)/ B T8 h A= W e A T R AR . E— 2 b R B
HEMRL T2 AE M AP ) W BEAS R/ RO 38 AR W Vs e AN [R], JENR e o Py IR BE A/ RS R
i o3 A R JE K Cluster H, Cluster Ml Cluster L, 17 HAWAE & MRBTIR (1L FR 2H A & RN 2S AR )
R IT. ERIGH 14 KX, BSER R MR E LA R, IG5 HABREN 2T &
WS HURMBRAE SR AE—E s 25 AR S BAR H 5 Cluster Ll Cluster M R AE—ii . HEMRS
21K, AHARM PR, SHARMZEFEK; ERESES . milEAH (Cluster M A
H) Zp50 528 RSB EG PURMERAAE WA R LA —&, HEMEA R RERTIT.
SLE VAT R 28 Kk, ARG E AL AR i R, RS BT mT R RO L,
EWRS2HHMIT, AR SGTIRMRA R —E ., RS RG] SR K I 2 B4 LT,
TEAS KAL) A5, TR T2 AL I M 2%/ U T8 Sl A= 0 7= A T B R i . AESE s wiil] (2687
K), RGN MR RIS 525 FALRE S Z T8 22 5 AW R, (ELBEE E MR 1R] A SE S, R IR 1 R
X/ R EREY R AT BB, eSS BRI, T T RIS AR A — 2L 5 R 4

N
R RAE—E,
o o070 080 00 1,00 054 060 070 0,80 1,00
viay
7 Hi41
7 Hi43
’—‘ V72| clustercay Hmz‘cms«sm&v
vt vis2
<73l vigt
W3 i
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M3 Mi41
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4E L73‘ L4t
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1
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Fig.3 UPGMA clustering analysis of DGGE profiles

2.3 RHEREHW

¥ DGGE El 3 I Frbn iR VI mlilie, JL152) 44 %)% %], 407 NCBI i@ i BLAST X,
Jtiz H Clustall. 83 Fll MEGAS. 0 B4 R bR (WK 4) . KRG as RN, NI
FEM T RUE YIRS KRBT 7320 5 26 #UAFIT] (Bacteroidetes) . ZZJE ] ( Probeobecteria) | JERETR
[T (Firmicutes) . BERAFE] (Deferribacteres) LA ARYEE MU P v Fo Horfr: AU 0 40 04 v
TR LR R, 20 BT SR R 68% , UATTAT T2 15% , AT 1%, HAp5 6%
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Fig.4 Phylogenetic tree based on 16S rDNA sequences derived from mice feces
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%44 DGGE B % 0 My, 4<% B1 (B28, B40, B3, B13)., B7. B8 (B35, B42, B43). B9
(B44) . B19 (B36). BI1 (B24). BI12 (BI8). BI5S, B25. B26 (B37). B32 (B41) 4y 5lfess
0K, 7K, 14K, 21K, 28 REYFHMMPHEN I, HAFWESE, WX S T ge 2/ U
A AE TR DL SR . P45 R RW], Bl (B28, B40, B3, BI3) 57RJE T TRF 1 & (1)
Helicobacter sp. MIT10 —5753 #H{ItE & 5; B7 5EEET 1A MRIT W JE Lactobacillus sp. fAH{, Bl
(B28., B40., B3, B13) . B7 &4 o004 L1 24345 3] 100% . B8 (B35, B42, B43) . B19 (B36) .
BO (B44) X5 R%E AR wobE T iAHL, AR 100% , H. B8 (B35) A S5 i [A] 4 1< 4= B 1
fine B11 (B24) . B12 (B18) il 54T JE Bacteroides acidifaciens F1 Bacteroides sp. #HL, HAH{I
PEIRE] 100% , F4K B, BI12 72 7 REYL AL h A 1B, (HREMIE S0 =R a4 b iy F
EREETHAMA ., B15 5P4EFT R ] Mucispirillum J& i) Mucispirillum sp. #H{Ml, B16, B17, B32
(B41) JEARMEMERET (AHRIE 100% ), Hrp B16, B17 TEREMG S AL = A Ab B b Y] 2
ETaAAMPR R ZH . B26 (B37) WAL T#IFF 5 )& Parabacteroides distasonis (100% ), Bl4 .
B20 (B39). B21 HIHBLLESS 28 REMNGEZSAEMAL. &4t ., B22, B30, B33 (B5). B34 X
TEREMEZAE M . m A rp i 8. B3 W H AR R S b rh R E 4l b, HAR %00 B2
(B29) . B4, B6, B9, BI0, B23, B27 (B38) EAZEMLHL, HEZIEWS AT P B, ik
S L34 5 A M S T A T e - e A AL o

3 it

WESANE RSN TR PP A R T, Bk B 7, BRIR IR LI e 3RS . BT R
PCR - DGGE AR, i 2 LR - W iE v N, BF58 /N U B B RER9 2 fL . PCR - DGGE 4R
PAERIS, SR, PIRWE, —WTIE T2k 32 ANFRERER . HR 2 DGGE [R5 AT L& i
i R AR RVRE S TR A T BB S5, TEDIFSE 2 R A W TR R 54 10 25 57 I L 28 3 4538 Ak T
HA—E W B, %A RSN FRERE b 1% SRS 2R RE . B — 1058 i B R
(1) % JE it — VR AN EREERE T B E AR I T B RN, SRR TR AR I,
TP AR T A B, IR FEMEAR, BAGLE AT AR, IF ELBEE b AT R ik BR S v T A
Py RSB I RAR , R AR T A T MR S0 S A6 4 /N U R Y
AR

AWFFEAE /N R IEAE PRI B IFT B 1] (Bacteroidetes) | 28I #[] ( Probeobecteria) | JEBEH ]
(Firmicutes) . BA&FF ] (Deferribacteres) ZEAHE, Wk I F) KR %52 140 B 7Ll T Ley 2517
R T 45 5 R £ /N BRI 30 b B 0 34 B B S R PR 1 D RS BE T ], e AR SR A5 48 5 ehr, 01
FRBE T TR, AT B T T R A S  E, T RS B 17 P 465 SR vh B o 9 BE %8/, T RS A5
DGGE I 45 /AT o . ABIFFEr, $UUFF I S UFF B T B ARS8, X 5 R 45 ) i iF e 45
B3

fE i UPGAMA Tree Yo 4% /N [ SRAL M i) SR A2 R i B9 DGOE [R5 HEAT B A00T, 45 KW, EAR
[ AR I )R AR S ) DGGE (81385 40 ) B 28 e — kL, [EL7E i) — RALT ] P, 4% 5286 415 2% (2L RE )
() DGGE [ 4y BISRZE, 25 WI . BLWIME S LMot/ N UG B RS H 77 A T — 5 AR R
M K RGBS 2], WA TR EAT )8 Helicobacter sp. Ji/IN U 38 v 33 A7 78 O A S0 B 7
W SR RSB, BRI E AN EEEORE Y, (AERS K, hil gt
LB REEAR . A RFSE ] S M2 55 AR T e A3 70 T AT LA IR R 0 T M T A 0 A
W S AL A 75 W T 280 Ak — 2L B iE . JEERE T T LR AT 18 8 Lactobacillus sp. J&— 3514,
T AEESAE S, ELRE SEOR I ] (R FE I, 2 B 7 TE IR 1 5 4K 1 b B 4 b FE DGGE 4575 9 JR 32 1
Bk, EHFIEENT, R 2R T A 2 [ AR I A R L A RS I X
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] AL FE N B A0 LR B S5 A5 TR RO . T 1 T R T A TS 4 SR 25 . Bacteroides
acidifaciens - AFFE T AL, A SCERIGEIZ R 07 508 o K h R B RS 1 S e Bk 1 1gA
FEAR I E BN 2 Y BT R TR CRIIUAT B (Parabacteroides distasonis) L1E 4% FE ik 54
WL, ZE AL R — RS R, BT R AR, MRS h R —
SERRA AR, (HREE TR EMAME el 1o FEsbkads G mamElrHoAR, 05t
R IERE, DB ESOMEYZRE, X HIaed sy, Mt — 8 B S AL B
X R A ) B SR B, SRR AR T R A IO R DR B AT T B

[ & % X #f ]
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