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Abstract

The Chinese giant salamander (Andrias davidianus) is a unique amphibian listed as a second class
protected animal. Due to habitat destruction and water pollution, the population of Chinese giant
salamander in the wild has decreased significantly. Studies show that gut microbes have an im-
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portant influence on the nutrient metabolism, immune function and health status of the host, and
has become one of the important research directions in the field of life science. This paper sum-
marizes the importance and composition of intestinal microbes in Chinese giant salamander, and
discusses the role of gut microbes in host metabolism and immune function. Finally, this paper
summarizes the current research status of intestinal microbes of Chinese giant salamander, and
looks forward to the possible research directions in the future, aiming to provide scientific basis
for the green and healthy breeding and effective protection of Chinese giant salamander.
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1. 5|

th [E K5 (Andrias davidianus) & 3 EREA BTN, #5008 ER — R8P sh, HAA KL 1.8 K,
FEME T I XRR, ERAEEFRIRICE IR, SR, BT S B R A K B 75 Je 25 IR R R,
S b o (R R 50 ) P BB KR R[] TEBNMA N, UEYIPEE EEMIEMA G, SH5RTEENS
AN EARIIEE AR, R EMERIE KSR, SR E A s KA, R E
A AR RS E EE IR R TRe L PURRE 5, BRI T E N
A A B2 S B AL 7 1A 2 — (2] BEX R RS A G U R B, N L& R4 R ERE 5 %
) 200 B P LT S SRR R e, W RE S BB R A SR, R R EURR I E R R —[3]. REH
TEAE VI I C 28 RO A P 2 R s S T AR R, AEURE T o 1 K 01 fi T B A= P ) T AT SR A A PR
BTG, IRNBI TR S e AR MR AR A B L, PR v [ R S g R IR A KT, S HAR B b )
WS FAEZS RGN R IR BEE RORRE, R ORY R B8 b [ R4 (R 5 k5

2. HPE KR FEREYRE R

rh K B AR R S 2 2 MR R R, AAECR . MAERITE B SRRt WHSEER M, TRER
) - B AR . RFE AR, Hod, R EMAER EE S, S T A T
B, KRB IERAEY S 94% [4]. WL 4H TR F 2 R 95 FLAT B (Lactobacillus acidophilus) 1 iz 2K B
(Enterococcus faecalis) LA & FLEL#T I (Lactic acid bacteria)®%, Al ™ AEHTEYIBT. HT77E pH (A {2
BEEYIEACFIR I 52 5 i1 A DhRE[5] . R R EEAX EUD, (RS RIREAE B OC 0) fiE  R
FEHREEER, —8% W E # K5 E B (Saccharomyces cerevisiae) F1£k i [ (Ancistrocladus  korupen-
sis), FEIESIRMVE TRV, A BT 18 350 MR 4k A AR DIE AL B [6] . Ak, Hh EORE I i iE
EAEAEH A AE S, WR ¥ dL (Rotifers) 20 il /)% (Protozoa), X L6 J5 A= Z 4% T e Re i 1E i Bk A
W HEE, TR WA FYh . AR E WA ENE, JFS SRR ETIRE7].
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3.1 BEREMEEFRBPHER
WiiE S 5 E A RVE SR R, RS R ORI E R PR B Ay 12 4
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ZHERY R[], AR, ERMAEY T AR REA R, W RERITER(SCFA), BHENRR. TR
MOFRE9]. SCFA MUBE L B AR ALRE R, ERERTY I8 IE IR S K W, e Rl 1 G I )
SEREPE[10]. KR IE S E VIR T OR4F Il i Bt B AR A, OBl — MR IR, 516
RS R AN P EPURE MR . 5848 77 SR DL 97 2 10 S e R GER ORI K G0 32 BUW
W E[11]. Bedh, SAE B KSR IiE pH B RIAEE , et il A AN SR IR

3.2. ENEMEREIEEPER

Pl S A= 0ot i 2 e R G R B AT RE R T ke AR . i N AE A KR e A, itk L4
fE BN [12], Ml T 5 e BRI IR IR A T G S L PR T~ RIXT 7000 SR i A P )
WETURIL, SR I A NI SR B 7 o D e e AR G R TR AT BRSO, S 4 R 5 I e A B AT
DAEG X SRR [13] o KM TE A A Wi 551 3 e BE AN O AE FL AT P 1 280 M o ) 5 B PR AT B
. FEMIERIME L, & RCEY) S R S B A AN ELAE T, (a3 G 58 4 A 44 JH 3% T R i s i A 1
TERL, NIRRT S R 2k . A, i Sl B e RIS S BE AU A AL BUR A7, MR SO SN, A
YA RO AH SR 14 5 A AR JE& [ 141 o Pl Al A W e ek 5 e AR PR 7 AR AN D e A4 VR S WE T A B
Jo3l A= R S g 2 S AR K AL M T RE, T SR N ISR AN T [ N, W IE R R 15 S
WPE T 401 (Treg) FUZE R, $450 Sy 321k, B ik B 5 SeBe i iR 2L [15]. LbAh, FiEt b Vs s
VAT R R AN M B A AR PTG R NI, AR P S SN BRI

4. FARIFEE P EXRFENEYNEL

It 5902 v K g AN A 2 30 i 2 ) R AR B B, R 7 et BT e S AT R e A D il S R
WEFCAEH, o [ A5t 88 300 PO A 2R G e, RES S sV AL & A e R, AT D i i A= i
F 7 EEE MK, BiEP MY BN, A, BIEMAE AR R AR, 7
WM AFIR B, A E R B R E Y~ 22— RPN, IBETE AR E 1 B A R [16] .
REUAE 1 W], WPIRAGAR R 1 5 i, JHandli &/ NDKAES. WHFCRM, Fia A 2 A
FEXREWNRAN, 1 &R ERECERE 7 2R, HEAEE, HrP w2 &1 21080,
LI DL R RS R R . FLEKIR R . EEKIE R AE[17]. 2 B EORBUE S AR A B E R, R
B SE A DU AR B, (L i B i s AIEAT [18] 0 2 e v R K9 A 38 SR il R HE T 00 K B
o BRI Z RN T B R AR, FURATIE . BRGNS T 1 R S5 W IE AR A 2 e K
58 b RN 2 B RGN o T A — SRR AR R, 0 2 AT R AN RS LS XUBAT B, AR XD 3 i
[ R85 H % e e IR TR RE ), W BRI REVE 2 REVE RN OF HOThizia TAs €, etk
ZH R VA 25 R PR T A0 RS O 2, HL BT R T 1A T B 1 TR i 21141

5. FMn EXERFEREPMELHEE
5.1. SFiREZE

BEE KUK, e mEE R 2P R A B, WIS 1 8, Ak E 2
WEAE (WA AT R IR AT v B RN AR B (WURE R 1] S BT T) A [19]. 78 1 81 2 %8 [A) )it
BB, WEEEGRITGRD, RARECRIRHIIN. 5 2 B 3 BB, RARBE N, [Fi
AR B R IZ T R A ARk, Q= SR TR AU B 55 [4] . AR 8 Ak n] e 5 v 6] KA 7 1 B 5 A e
BB . Jaah, BEEHE KBRS K, A RGUBWT R . TEMBEIHL K 1. 2. 3 #eHT,
F [ K P G B CELHE B RN ) O 2L R W i 5 35, b B4 i B il s i [20], 4 A1
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TGP I R A RAA AR TR, TR E 52T T R R G T fE . XL n] e 5 b B KB
B R AR E TG .

5.2. tkeE=E
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6. BEHEERE

B AR BIANETEED R RE S S A PR R KB & S B 0 2 A R RV 454, SRIDUSE i (1 18
AL &, R 5 REUEPLRES . A BOROUMIR G R M R A RS . AL, FEE DhRESE A
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Gu e 2 58 8] (R AH ELAE FATLAGRE A B T BATT 50 d e T A KM R AT (R Y 5 4 P I

B RRKELTERE VI O R R R TR T L AL AN Th e 7 5 1 S R ST

HARM o XEEHE T AR SR N AR TR IR L E 252, IR R A 25 R Gt e BN
PR R 5 TR
E&WH

R T HEE R H (KIQN202101331)/Science and Technology Project of Chongging Municipal Edu-
cation Commission (KJQN202101331),

SE3Hk
[1] iR, =HE, T4, & PE KM FREAY SR TR, K= 54R, 2022, 46(4): 683-705.

[21 XIEZF. s SERE, pommayErfma]. b EHTE RS, 2018, 43(1): 1-14.

[3] Song, H., Sun, X., Kong, X., et al. (2020) Application of RNA Interference Technology in Antiviral and Antiparasitic
Research of Aquatic Animals. Biotechnology Bulletin, 36, 193-205.

[4] Zhang, M., Gaughan, S., Chang, Q., et al. (2019) Age-Related Changes in the Gut Microbiota of the Chinese Giant Sa-

DOI: 10.12677/amb.2024.132010 90 TRAEAI T I


https://doi.org/10.12677/amb.2024.132010

L 5%

(5]
(6]

(7]
(8]

(9]
[10]

[11]

[12]
[13]
[14]
[15]
[16]

[17]

(18]
[19]

[20]
[21]

[22]

[23]

lamander (Andrias davidianus). MicrobiologyOpen, 8, e00778. https://doi.org/10.1002/mb03.778
XIPEL, FREASEE, Mg, 55 LR BETE A BAEYE P AT IR & R[], E AR IEH, 2019, 35(8): 193.

Lombardo, M.P. (2008) Access to Mutualistic Endosymbiotic Microbes: An Underappreciated Benefit of Group Living.
Behavioral Ecology and Sociobiology, 62, 479-497. https://doi.org/10.1007/s00265-007-0428-9

T, MAE, IR, & EFE RIS SR MERITE R[], AEY S, 2019, 14(2): 113-123.
X2, RPN, Kbz, SVMEERS SV IHERAEYA RS R[], HAENHELE, 2016,
24(5): 706-713.

XI5z, TAESE, BB, S5 IR A S B e R 7T IR [J]. A AR, 2020, 36(2): 58.

Jia, M., Zhang, Y., Gao, Y., et al. (2020) Effects of Medium Chain Fatty Acids on Intestinal Health of Monogastric
Animals. Current Protein and Peptide Science, 21, 777-784. https://doi.org/10.2174/1389203721666191231145901

FET, M. JHTE AR B e R DR i aE ST R [J]. SRR NTH AR A, 2015, 23(30):
4852-4858.

246, BRIRAR. WHTa Zh IR o be ks L S MU B¢ R IMBT AUt R [0). & Fl#, 2008, 29(10): 649-655.
DUE, S WIEEREE EAT ORI FUE R [I]. BhazidR, 2014, 59(22): 2169-2190.

Cristofori, F., Dargenio, V.N., Dargenio, C., et al. (2021) Anti-Inflammatory and Immunomodulatory Effects of Pro-
biotics in Gut Inflammation: A Door to the Body. Frontiers in Immunology, 12, Article ID: 578386.
https://doi.org/10.3389/fimmu.2021.578386

B, kR, xig, 5. BEETS e gt pon ot R R & a2 e i il se ik, 2020, 11(23):
8828-8835.

Browne, R.K., Li, H., Wang, Z., et al. (2014) The Giant Salamanders (Cryptobranchidae): Part B. Biogeography,
Ecology and Reproduction. Amphibian and Reptile Conservation, 5, 30-50.

Cai, M., Deng, H., Sun, H., et al. (2023) Changes of Intestinal Microbiota in the Giant Salamander (Andrias davidianus)
during Growth Based on High-Throughput Sequencing. Frontiers in Microbiology, 14, Article ID: 1052824.
https://doi.org/10.3389/fmich.2023.1052824

Wang, X., Zhang, K., Wang, Z., et al. (2004) The Decline of the Chinese Giant Salamander Andrias davidianus and
Implications for Its Conservation. Oryx, 38, 197-202. https://doi.org/10.1017/S0030605304000341

g, g, RIS, L. GG IRIEN KRG E MY 2 AT R SR @R, 2014, 41(7):
1342-1349.

X h, ESCHL R B 05 7 T R g By 45 SRR i ST ik R [3]. 7K=L, 2022, 41(6): 1072-1082.

Feng, J., Zhu, W., Jiang, J., et al. (2022) Reintroduction Modifies the Intraspecific Variations of Symbiotic Microbes in
Captive Bred Chinese Giant Salamander. Frontiers in Microbiology, 13, Article ID: 1062604.
https://doi.org/10.3389/fmich.2022.1062604

Zhu, W., Zhao, C., Feng, J., et al. (2022) Effects of Habitat River Microbiome on the Symbiotic Microbiota and Mul-
ti-Organ Gene Expression of Captive-Bred Chinese Giant Salamander. Frontiers in Microbiology, 13, Article ID:
884880. https://doi.org/10.3389/fmich.2022.884880

Zhu, L., Zhu, W., Zhao, T., et al. (2021) Environmental Temperatures Affect the Gastrointestinal Microbes of the Chi-
nese Giant Salamander. Frontiers in Microbiology, 12, Article ID: 543767. https://doi.org/10.3389/fmich.2021.543767

DOI: 10.12677/amb.2024.132010 91 TRAEAI T I


https://doi.org/10.12677/amb.2024.132010
https://doi.org/10.1002/mbo3.778
https://doi.org/10.1007/s00265-007-0428-9
https://doi.org/10.2174/1389203721666191231145901
https://doi.org/10.3389/fimmu.2021.578386
https://doi.org/10.3389/fmicb.2023.1052824
https://doi.org/10.1017/S0030605304000341
https://doi.org/10.3389/fmicb.2022.1062604
https://doi.org/10.3389/fmicb.2022.884880
https://doi.org/10.3389/fmicb.2021.543767

	中国大鲵肠道微生物功能调控的研究进展
	摘  要
	关键词
	Research Progress on the Functional Regulation of Intestinal Microbial in Chinese Giant Salamander
	Abstract
	Keywords
	1. 引言
	2. 中国大鲵肠道微生物的组成
	3. 肠道微生物的功能
	3.1. 肠道微生物在营养代谢中的作用
	3.2. 肠道微生物在免疫功能中的作用

	4. 不同年龄中国大鲵肠道微生物变化
	5. 影响中国大鲵肠道微生物变化的因素
	5.1. 年龄因素
	5.2. 饮食因素
	5.3. 环境因素

	6. 总结与展望
	基金项目
	参考文献

