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Abstract: Giant pandas, despite having the digestive systems of carnivores, have evolved to
thrive on a bamboo-based vegetarian diet, which results in a unique gut microbiota. With the

CTENIUH : AR K REME B B W A & £ 100 B (CPF2014-03); FAR K RES B B it 70 A b S718(2024CPB-B19, 2021CPB-B07)
This work was supported by the Project of Chengdu Giant Panda Breeding Research Foundation (CPF2014-03) and the
Independent Project of Chengdu Research Base of Giant Panda Breeding (2024CPB-B19, 2021CPB-B07).

*Corresponding author. E-mail: Imxtr@hotmail.com

Received: 2024-05-14; Accepted: 2024-07-16; Published online: 2024-07-19



4070

CHEN Tingting et al. | Acta Microbiologica Snica, 2024, 64(11)

advancement of science and technology, our understanding of the gut microbiota of giant
pandas has evolved from simple strain isolation to exploring the intricate relationship between
the microbiota and metabolic functions of the hosts as well as predicting the functions of the
microbiota. In this review, we summarize the characteristics of the bacterial and fungal
communities in giant pandas, examining the effects of the factors such as age, diet, habitat, and
health conditions on gut microbiota. Furthermore, we discuss how these factors influence the
metabolism of the gut microbiota. This review is expected to provide a theoretical basis for the
future research on the intricate structure and functions of gut microbiota in giant pandas. The
knowledge can pave the way for innovating the measures to enhance and stabilize the gut
microecological environment, ultimately contributing to the conservation of giant pandas.
Keywords: giant panda; gut microbiota; bacteria; fungi; influencing factors
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Table 1 Effects of age on the dominant gut microbiota and metabolic functions in giant pandas
Correlation Main Changes of gut microbiota Possible metabolic pathways References
age food
Cub Milk Escherichia-Shigella, Sreptococcus, Coenzyme A biosynthesis, phospholipid, and  [34,37]
Clostridium sensu stricto 1, Sarcina, heme biosynthesis; lipid, nucleotide, and
Pseudomonas, Turicibacter, amino acid metabolism; cushing syndrome
Terrisporobacter, Enterococcus, pathway
Lactobacillus
Young Milk+  Escherichia-Shigella, Sreptococcus, Carbohydrate metabolism: hemicellulose and  [34,43-45]
bamboo Clostridium sensu stricto 1, Weissella amylase degradation; gluconeogenesis and
pentose phosphate; isoflavonoid biosynthesis
Adult Bamboo Escherichia-Shigella, Sreptococcus, Energy production: deoxythymidine [34,40,45-46]
Clostridium sensu stricto 1, Lactococcus, — diphosphate (dTDP), nicotinamide adenine
Enterobacter dinucleotide (NAD), and guanosine
pentaphosphate biosynthesis; cellulose
degradation; isoflavonoid biosynthesis
Oold Bamboo Escherichia-Shigella, Sreptococcus, Degradation processes: cellulose, glycogen,  [34-35,47]

Clostridium sensu stricto 1, Klebsiella,

Terrisporobacter, Weissella, Lactococcus,

Raoultella

histidine etc.; methane and seleno compound

metabolism; lipid metabolism
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Table 2 Effects of bamboo part on the dominant gut microbiota and metabolic functions in giant pandas

Bamboo part Changes in gut microbiome Possible metabolic pathways References

Shoots Escherichia-Shigella, Sreptococcus, Protein metabolism; Kyoto encyclopedia  [58-59,70]
Turicibacter, Cellulosilyticum, Lactococcus, of genes and genomes (KEGG) pathways
Bacillus, Citrobacter, Pantoea, Ralstonia, of amino acid transportation (arginine, acid
Raoultella, Acinetobacter, Bradyrhizobium, amino acids, glutamine, and methionine);
Leuconostoc, Massilia, Providenicia aminoacyl-tRNA biosynthesis (isoleucyl

and lysyl); fatty acid degradation

Leaves Clostridium, Actinobacillus, Veillonella, Cellulose and hemicellulose degradation; [58-59,70]
Citrobacter, express B-glucosidase and B-xylosidase;
Lachnospiraceae NK4A136_group, focused involvement in the step of
Terrisporobacter cellodextrin to glucose

Culms Paenibacillus, Leuconostoc, Acinetobacter, Degradation and digestion of cellulose and [58,71-73]

Enterococcus, Weissella, Pseudomonas

lignin; fermentation to produce glucan
from sucrose; sugar alcohol fermentation
to produce acid
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RA, X hRaEFE B A 8 L 2 2 i s Y
Tang 25 R W A BE A 7k 0 S AR 1 25 21
VA ) 2t v i 3 A R 2H R AR AR, R IR
45 D HJ5, TR R T 20 B 245 R4 325 0 1) B A K
B PO A R ME SR AR | XIS 5K 390 8 M e 7 Ohy By
AR REAR ) TR AP AR o 38 0 X6 K AR i 18 A TR A
VR A RE R W, AT L Sk B A ik U 4 AR e i
BhFdE T, A RE A/ NRIEE R O A R A A
EAER .
1.5 HtERXFEAERZS

BR T RIAYAER RE AR TR SR R ),
KRB B S0 4t PR 250 [ A %of i T 240 T
GG BB TR 1KE b, MEPE R REN
V7 1 JEERE TR ) A R 3 AP T Mk K R, AR B TR
S T =i 3 SN 7 T 40 == G O 1 2
KRB 1B B oK T = 5 3 IR T ek AR T
A T BT i 2 3 003k g B AT
TH AN T 451 5 R RE AR (g HROR 100 25 UIAH OC o 9
P, Y KRR O B (canine  distemper  virus,
CDV) K RE 5 il B X RRALAH L, JERETR T TRy
FREWFER N, MASTE TR T R
16 J& /K °F |, Arcanobacterium . & iR T
(Corynebacterium) . Peptoniphilus . ¥ [X H &
(Prevotel la) 55 25 {1 P B0 18 =F B2 H BRI {E, IRIT
PR AR ZF AT T 35 BE R AR, FERBI 3R I
KRBT, ZEWR S A HE M DA S A B 9 S0 A

Table 3  Effects of environment on the dominant gut microbiota in giant pandas

Environment conversions Changes in gut microbiome References

Captive Escherichia, Clostridium, Sreptococcus, Turicibacter, Terrisporobacter, [80-82]
Solibacillus, Lactococcus, Leuconostoc, Epul opiscium, Bacteroides, Bacillus

Wild Pseudomonas, Yersinia, Janthinobacterium, Flavobacterium, Comamonadaceae [81-82]

Wild training and reintroduction Sreptococcus, Clostridium, Pseudomonas, Roseburia, Coprococcus, Sutterella,  [82-86]

Dorea, Ruminococcus
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oA BBk

(Cryptococcus) . Ramichloridium., 4 # 40 1
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~7 ==

(Aureobasidium) . % 5¢ [ T4 J& (Phaeosphaeria) .

1% 24 1% B} 1 (Candida) . B #2741 J& (Monographella)
FHA R i (Fusarium)® . EUR7E KRB AR 25
PEIE N 7 T R 5 3 BB . R AR A P i
LA AT AGmASE A | 2T 2 28 A 27 2 25 T ALl O
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) — 1 BB ELA VA PR 2T 4 2K S 15, fu g% ik
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AR ZE (Trichoder ma)t™! 1) 217 25 P4E 7 i 4F
KEEMIEM R RILT 4 PREEUWEREMFLT AR L
B % (Galactomyces geotrichum), 43k E
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sp.)FI 1 {4 7& 3k i (Candida albicans), Tun %1
078 K RES W i vh 2 B A R T R A RE 1Y
LA B 22 4F 14 & (Perenni poria medulla-panis) .
LI A AT DA a2 5 4 AR ELAE T, SRR 5 K A
TR D, K 2B B AN A B S BLE A
5, WIETEY AR 4 AR ke E AR A,
Zhu SERIEFEAE Y, R ARSI 1E h Y L AT RS 2
RAFTESE P OC R, B A BT R 3Ghn 1 4074
(REFEE ST, T BERG AN B APk i 251D,
22 KEEEMEEERMEWEZR

5 90T 5 e PR AL, R REH Y 1 LA
SER I SE I N R AR L AR A T AR
B AR E R R AR K REA I 1 B A R 15
i R~ o 2 S, AN AT AT R R LAY
I 1 L TR 2540 LA R W R 4045 . Jin 0T 1F
FERI, REEREARZERWITF, Wi,
FIIAT . PIARAT MR T, 25 W2 5 Ho s 1 B
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KAEME B R i = 3 Fh B AR B ER
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T REERM I Eh FERm 3 MMEEN
Mrakiella, Barnettozyma FlH A4 [ BK e, RE%
AT B R BE M 18 b F R s 1Y 3 R ERN
Calycina, Cystofilobasidium #11 Mrakiella; i#t—
ST FE IR TS R IR Z 0] AR DG TE
RMEATAMER S S FRENFEEE
FHOC, SHF R T F R 2 AAHC R KF ||
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T A Rk Bl 5 i 18 B IR 0281k SR BT
T W B, K AEAH iz 1 Hh 3 B e ey BRI — b B A
ol 22 B | R B (Saccharomyces) Fl i34 7
p (Microidium); FC 5 Wh+4TF B Be, KAEEM %
TE PR P R e T A L A 2 T
P A F I AR B R (Gibberella) ;. 7ER & AT
TR B, KRR 18 v o e e R A — A A
A3 1 1 (Cystofil obasidium) . Guehomyces F1fi
AR, Ak, WA KRER TR E
SiR R, M BRI R R Z , HpiE R
R AT 2R 26 H IR KAEMZEME 1 B
W ZAEVERNE & B R BIEE, F 36 RS,
BT AR E SO A TR RN N AR -4 P it T
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