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Rhizoma based on its tonic effects
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Abstracts: Yuzhu (Polygonati Odorati Rhizoma), a traditional Chinese medicine with both medicinal and edible properties, has
excellent effects. It is characterized as sweet and cool, nourishing deficiency, beneficial without being greasy, suitable for both treatment
and maintenance. Its biological activities include nourishing and protecting lung, coordinating intestines and stomach, benefiting and
protecting heart, nourishing blood and generating body fluids, delaying aging, and nourishing liver and tonifying kidney. Currently,
research on the tonic effects of Polygonati Odorati Rhizoma is abundant, but there is a lack of comprehensive and guiding literature to
further explore its potential applications. This review summarizes and examines recent research on Polygonati Odorati Rhizoma and
its components, focusing on its tonic effects. It draws on databases such as PubMed, Web of Science and CNKI. The aim is to provide
research theories and ideas for the further exploration of the value of Polygonati Odorati Rhizoma in clinical applications,
pharmacological mechanisms, health care, and food and medicine development.
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KGR A HIX, 24Tk 500~3 000 m AR T
sOlL RS, CRCE KRN 2~3 4, FHCRIZ
fRERAED, EREWIL. WR. LT @, T
TR A 3 A B,

FATHERT, OE, T, B, FREEE.
A, PR FH IR T I B R
W 9. NGBS, R4 e FIEML 54 5
Zib . OO, (AR REZ) FIy b agh e
2y, DIRARBE R EIERZ UL “LZE” o “Hige”
0E, BERENR CREFEE) gk “Em7 B8
IEAUE, WA, BB RIGRSEZH “ 177
20 BT 2002 O ER PAMER RS
INEZEEYI E 3. BT EA P KETE &
FRPEZWE, S TR e T, R S SO I S R IER: 5
BERES SRR, AW, BER . R BEER.
KIEE K =WEAEWT SHBKLED
68.32%, HHIATIATERE A 4E 9.53%;: A EEA
10.28%, GLFE 9 F AR INAFLIR; S AYEAER
A. BRY4EER, 442 C & Fe. Mn. Zn ZfiETC
T2, BAT A RS BASRIS, Prafelo
PUIREUTI81 FriEEI 20, g, HuE s bt
BREE, s TR, RO RS R i
FECOL, B BERT. R A 2 B . H AT EAT
(9 R LAl 24 3 24 RORI PR . F 59T 78 H 2 3=
B, MR NEMAm . $ME S BN R, BT
FHANS O R T 25 H, MIGLE G fr S
ATBEPESCHR . MOAR SO LR 25 V5 PR AN 24 6 B FH 5507
T RGEG, BIENEMERREEIG . Z580%
i TR TR S S BIF R S ST A SR TR0 S P
PSS A
1 MRS EE M
1.1 A3 Ah

Jii R “UFRRIE”, S, RHIESS, 252 M,
T NIE, SRMZZM TR R, F=HIEETT
FET U, PEIHYAE TR TN, AR A, JAANE
L, WP e FiwE A A 2 Bt BN A2 2R )
A7 34050,
111 SCEMTIEE 7T R IE s o i A AR 5
O B R UE A% o o B R SE BRI R AT KR 0.9
g/kg P R ket FODR IR R 166 00 B S Mk 91 K BR,
IR, 3 3 AR ARG B R K BRI 375 2 JIH & B Ctotal
cholesterol, TC). =Mt (triglycerides, TG).
JRE ZHUH R E %R (triiodothyronine, T3). T4,

A% R Bt 7 (cyclic adenosine monophosphate ,
cAMP) . AR 2 (cyclic guanosine monophosphate;,
cGMP) £k, FAEELEH. AEAKE, #or
AT HEENNG, sl@E TR R .
fRgeik, WATYIBACH R H, TR ThRE, JRYT
JIs ) R A o
112 GRS RATH0E] SR SN L Y i
B R PUEASEE L, AT ROR P o B 5475
Liu SFBUE R R i bkt 56 A5 22 75 3 8 v 4 /)
A, ig KT Z W (Polygonatum odoratum
polysaccharide, POP) 100, 200. 400 mg/kg 1] B &
T/ NRAFTEZ, CCEIIRE. i B AR
PERIE N, 7 POP & A 2 2% 5 Y0 7 18 W i
&= FLBR AT B . Muribaculaceae F1 Prevotellaceae
UCG-001 55 7t b B2, 0] Kl AT B A o, 75 1 B
HSEAFEAKITE, MHlNER7AE, b
IRFEIA F--a (tumor necrosis factor-a, TNF-a). 141
i/~ 2-1B Cinterleukin-1p, IL-1B) A IL-6 55 % [l
TR, AT ORAF 18 B B P 47, ol 45l D Re ks
%, #&7% POP nf geid i i 5 2 0 — AL B &
FEE My B M U 5 B AR 2 7 140 b, SRR AE
2 B AR S Y R R B AR E I S0, SN
il A549 AR DAY, DLERAT B Z B 80% H
B K2 1~100 umol/L AbFE 24 h, S ZEAIZL
AR R PUEEYE, X A549 41
i BA BERIER, SR AT R REXHE BRI 55
TRORE F 5453 5 H AV EE T
1.2 #NEE

CFRi) Bl “JREams, Tk, S0,
M EA 2 7 AR TR, EH )RR
Wy OREAT . EERASEREEEGME, MR
B 2RI R R B A 3334, JapEsk, RATCH
WER R SGE B msh 7). W i E T AL 1R
Bi7 36 IR 15 R 55 UE A 7 TR B K.
121 ¥EBM3 BEMTHASTH, nlEER
B s, s S FE A . BRI S BSR H
MRy (7. TZEARE SRR B &K
ST, A BAT 2B RS AR B T 28 d, TS
BREEPI R AR R B AT R N, e
MAEZEFERL-1 (glucagon-like peptide-1, GLP-1). B
B B5-8 ATP lf§ (calcium-magnesium ATPase,
Ca?*-Mg?*-ATPase). 7KiHiEZH 3 (aquaporin 3,
AQP3). BRULEZAK 3 (taste receptor type 1 member 3,
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TIR3) SEfabnifkfis, H 2T R0 T 425,
T BT T e RRE R Sz Rk, BhHE S i
Fori, WaRReEACH, DI B IES), (R
W, I AN R A

1.2.2 AT ERER 7 R S S
TOTE PSR AE DR, BFRANER . BB o O
BEAE, P BRI AT AR UG EE A TR (short-
chain fatty acids, SCFAs). #4423, L. MHTIR
ATAEMAE, AT B faas . (EgbE IR, 3wk
AR 4EFF TS L IR RIESRSE DIRERC4),
ERIREWIEHUR 259 P BUR B S /D BB Y, &
K EEM 1.56.3.12 g/kg W] A5 R8N /IN B A 2
WE 3 MERE] CETEERERET], NHZEE]
MIFFETD 5 7 FhEREEAKY, (e R%iER
# -1 (zonulaoccludens-1, ZO-1) FEHKIE, $#E5
FUREBEE 1, PR EE M IL-6 FIIYE s 2 pRk 2, ok
HA I H SR, SR BAT R ReiE I Y i iE
RS R LME B i3, R e ThRe, I
EEE . B2 PR W i R a0, Al
e H B bE . wENE. PSR, e
AR, R A o .

123 RAFEESERE  H R B i
HUEERT (BR. WA, QB R E Y
2, WORRE B WIRBCTE, 4ERr B IR, R
HRIBEEE A, CREETHAR Y DhAe, A5 R

-
| Chao 1

1 Shannon
! Simpson

&1

TS ARAER JF AR R 22 B mEAE W), 54T HRA
RFRIESERE . BE B rER, 2P0
(13 77, Mariod Z50%g EATHREY (P odoratum
rhizome extract, PORE) 250. 500 mg/kg, 1h 5%
HRRG TIHKCEE KB, 458 %78 PORE
AR B pH EMES &, b B4 iR
TNREE e A R B R, 3G
AN EALEE (superoxide dismutase, SOD). i
AAENE (catalase, CAT) 7K, FIHi v M R
FEAIC TNF-o M1 IL-6 7309, 47 IL-10 &, &2 b
WL IR 75 S et (periodic acid-schiff staining,
PAS) FI# A7 & H 70 Cheat shock protein 70,
HSP70) ik, ] Bax &8, #m E7TE0A] G
AR AR T AR B RS RE R 4%
PUEERE B B RS E . BAELERE. 1T
T B I8 I 1 T 3 R A R G B S T A
Ye Z5E201LL 3% %) 5 B 2 4 ( dextran sulfate sodium,
DSS) R4 REANE, 45T BT B EUR
200 400 mg/kg REfE A RN DSS FTEs AT e -
Bt A AT B = B T e BB R T FE PG, 42 /51 Chao 1
Shannon 8% Simpson 5%, /11 SCFAs K%,
M fmE SR HoS A1 NH; P24, AT el 26 B
&, WP Esn, P mder, W\ R R
B REB R S ES SRR, R
Pl 2% . BATIRER B I /E FALELE 1.

R
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Fig. 1 Mechanisms of Polygonati Odorati Rhizoma in regulating gastrointestinal function
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1.3 iR
1.3.1 AEEEE WAL RO E T IR
W7, RULZIR. 28 ZRANEE N FERER R
Wi, Sl B BRI ST R TR M
MThReZEBLEYVIRER . BRI (A | 4
B PATIIPH , RERE DO [ R N A T R 1
RAS, RRERRIE IR TT B B3 T RO 1y, 7k
SEHTEEBTHR DT AT FEIRE R 2= (streptozotocin,
STZ)-FIEIRANTAWFE S 1 FUHE IR (type 1 diabetes
mellitus, TIDM) /)NEBERYF) IUBE R THLE], ig &
TImEse) 4. 8 glkg TG/ R IURE W] S A1, R4 i
y TIEM y T ER/AL-4 ACPRRR. E SRR
SR MRS E N, SR EATEGE TIDM
HL], ol BEE LT BT T 41 1 Chelper T cell
1, Thl) MIRRACTRSE, $RERE B ARAANS . LAk,
ARG YRR N E AR AR E &
FERGMACYE S, B ORNT o-VE K BRI E
2 v AR LB I 20520

ZHER IS T Re A BATANARBEET U5 B
LT 2 — o FIRE &M H m IR TR R & STZ-
MR EN AT 2 T2DM KRR, R EAT 2 b
0.50 g/kg MIEAT 1.35. 2.70 g/kg YA o3 KRB
IS, PRICAEMIRTEZ . K & TG KF, 14
e 2 K K7 (nerve growth factor, NGF) mRNA
FIL, UEBHEAT M Z R S AR Re, Rk
PEIRNE, ZHLHECS - NGF g RIA M K. B¢
A S BATERE PRI R BREAL R, Jl I ig AT 28 100,
200, 400 mg/kg ¥aI7 8 Jil, . wifIE LK B
Ey M H R M e 52, 2 MR« Bt 8] - dfi 5 it
28 FHAR N, MG TG TC AL B & 1 A [E
i (low-density lipoprotein cholesterol, LDL-C) &
B, GLP-1. R RMEZAI TIR3 . Wi &
s BT EE M S mRNA FRi& B, &7 &k n]
3G = % FE IR B B H [ BE C high-density
lipoprotein cholesterol, HDL-C) 7K~F %[5 iz 2H 21
TIR2 % mRNA FKi&, HEN EAT 20T Geidid i
EARAE 5 0 RE K MBERTE R . FIRER K
PR 2 0 T 550 A S B RRE PR K R A
T E2 2R KT 2 (nuclear factor E2 related factor 2,
Nrf2) /- FHMAZFIN%EEE-1 (heme oxygenase-1,
HO-D)Z 5 IEEENLEE 3-3 8§ (phosphatidylinositol-
3-kinase, PI3K) /£5 5l B (protein kinase B, Akt)
BREEARE, T INK &K, SEH N

BIR DA% FLMG (alanine aminotransferase, ALT).
KEARREILL N (aspartate aminotransferase
AST). TC. TG. LDL-C. W, MMJRFEE (blood
urea nitrogen, BUN). ¥EAL M L5 1 (glycated
hemoglobin, GHb). N &/, A FES HDL-
C. Cfik. 3. SOD. CAT. &Mt H kit 4 k4
fi# (glutathione peroxidase, GSH-Px) 7K~F-, M1
TR ARARHNE AR, SGE TR AR R . RAT
2 P I T TR R A N R N, A RR R
BRI I B 4T 4 32 D AU g 4 473056

FATEE . B AW R I B R
P I pE V5 1 . Shu Z52717E T2DM K BRI, R H
FAT B FE R 50~200 mg/kg Al 53 4K T2DM KB
R, SRR R AT, 0] o-BE R
Wang ZEBTRIMEAT 53 BEH) 5 Fhla] L 55 s i 54k
SR Re B s U R E R s B E 2 (glucose
transporter 2, GLUT2) i35, HAHUEH, E1715
S VR R 30 R A 400 R DR BRAAR PN I G S0 I Bl b
FHAk 277 W) (advanced glycation end products, AGEs)
RS, Deng 25l A\ HepG2 41 il 6] %1 b
IR, TR EATHURE PRI T ) oy Hh R > 1
Wi > 2 0%, dkMELLLS 25 KA1 2 H 500 mg/kg VRIT
BEPRIG R B, AT 08 BT A4 5T B ek
ZRZ EEREIRIEIR, B2 M) o- B B BEEE
WAL, BT RS 2 52 2 AR Ml m]d
Pt o 9] 260 W T R PR R HE TR 1 IBE R4 001, AT
TR I AR W LABIT IR R PR IR AL, DL 2,
1.3.2  EBIRER BATIRBIE R J158, EM T
PR R K TR TT. TR A ORI R AT KSR
UUETE BT IR R T BE ALK B T3 T4, cAMP.
cGMP 7K, PR TR FAWE. BRI
[ A 2L R REEISIE T3 353 H TR &
BRI, DLERAT 205 400 mg/kg +TFiinT 2%
FEfIC T3\ T4, cAMP & & % cAMP/cGMP HIfH, Tt
5 ¢cGMP K, P iiE AR A A R B R, &
T2 BBl LU N IR  3-F2 5 TR IR AR
BOIRMR . RENETR . MH[EIEE . e FLWE A0 4 05 55 N UK
PEAEIKF o $os BAT AT el s pE . Be
A B SRR LA, A7 R
A KGRI, TR E BH R TTIE .
14 P
141 RO B @ PUEA . P
To\ S IR B R 5 fe 2 AU S B AR 1 0 L
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Fig.2 Mechanisms of Polygonati Odorati Rhizoma in hypoglycemic effect

TRAF s AR FEOCSHR T BAT XS 738 K B O L) R4
B, I K BOR AT H 5T v i3 B B LS O
WUUES S A I IR N (7] T AST. N & &
Tt Wik GSH-Px Fl SOD J&HEFEAE, B L
A SRR AR ORISR, 2IAR
SE B OLER TR o 4 B IS S 1R Y RT3 2 e i B 5
S5 FL SO LR I PR VEVE R BB, BRIMLAT 30
min, 254 ip BT ABERREY) 100, 200, 300
mg/kg, M5 &R RIDSEHRIM 30 min, FHEEE 120
min, ZRFYEATEFIEE A EGE iR sh 11745
b LA E TR B RO LB R Ao BRARAE,, e
R HVH s B R IR « FLBR & &, T s ATP/AMP,
T IR R R A E R B -3 (cystein-asparate
protease-3, Caspase-3). Caspase-9 Fl Caspase-12 &
FZIk, IR RAT AT Re I s AR O L (2t
REFEACUT . O LA BRI T S L A 4 Lo Lk I
PRI PRI AE ]

142 SEEORER ETIEEA O,

LTI & AR AT e S AL 1 U RE DR N
B KA B SR OB S 00 ) 30 K BT, R ik
TS RAT CEE B 0.3, 3.0. 6.0 g/kg A A Ri e
O, RAE 7 E U K & K& (left ventricular
systolic pressure, LVSP) TF§, 720K HEKL
THEZ ., Fob B KT RS, =Rk
AKHE BT 2 IEE K, HE R AT 4% AL
71~ SPESEAE L, FRoE OB, B OFEE,
WAL O, SO EER . IGRIF R, 4

KB LA EAT 6~10g, Al B RORME0F, MEHLTE
RIESS), ehh, ARFARRIIER KR iv E7784
300 600+ 800 mg/kg, A 7 AH I FRAR L4 1
EP kR AR, Hh0 LVSP %%, RILIEMENL
FTER, PR BT 2RISR OIS 71, P
SR BR ST, o838 s 7 00,

1.5 S FAF

151 RIEME BEARRIAR, BYIRBNER
A REMAEM, KBS L. AKBAEFIHE
AMRETNRET), BRI B R G . i
Y ok S OSIPE W PR K BRSERL o, 43Tl ig BT SR
1. 2 ghkg MI=SH 5T 32, 64 mg/kg. IE T
76+ 152 mg/kg 7 AL, 45 R KIMENT CBEHEHA)
PR o e A S 4 (Y TS TN
GHb ZK-FHIR AR A HEMEER, 060 5 2R AR
AGEs UK, 185 EAFHLURAR, Wi E/NERIE AN
RIEANIGLE, SRR I SR AN AR 1 . Ma 25009
PLEAT ZBE$R B 12.5. 25.00 50.0 pg/mL AbFH &
PEE S NSNS F R HK-2 Zifdi 548 24 h, #J
i # il p-Caspase3. Nrf2. HO-1 FRHEKIE, &
BREHEE. SOD Il & &, Wb ERE, ]
HK-2 AT T:, $27R AT £ W4 By il s
Nrf2/ BT R N TS 58, AR, 1
SR ENECRIFE A o 2277 PHAEUOERT R AT 2 BRI
B SEE N RS ER, BFFERILERT
Z W% 400 mg/kg P2 BRI/ BRI LA BUN
K YA N RS R, TR B RE
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FIEHSEAE TR RS 1 SR ERE 1 A
HAKS AL IEE 4. Nef2 1 HO-1 ERARIE, oG5
BRSNS S5 bR A
i, FEIE AT FIRSE. TS, BN EATE
% Nrf2/HO-1 {5 il g, fMHIERIET:, HRHTE
i, RIEERIENEER
1.5.2  #hadfFE  EATFRDIAEEE. SRR, BA
RPN B R IR R AT IR G 5 24
HEPETY, R AEPIRAJIEER A Bk
PEFFIR 5/ AR, RATEESRY) A AT 0 S PEA
ALT. y T#Z . TNF-a /K, {23k IL-10 53, #
HIRE T R GH M, FHOEAREE AN S 4E, SOEAT
PAUEES, WA ER AR . B, 3K
Fo TS, BIBURE M . R
TEFE 5 5 HepG2 AU 45 B AL 1, K47 2 Hi 400
600 pmol/L +FHF AR~ ALT 1 AST Wi, &
FR T A R IL-1B A1 TNF-o & BRI,
LFBEH AT, R p-Nrf2 AR S ACIE JE R 1
TR, B Bax/Bel-2 4, # Kelch £ ECH
MHHREH 1 (Kelch-like ECH-associated protein 1,
Keapl) F cleaved-Caspase-3 i&4k, HEM FEATZHE
AliE i Nrf2/Keapl {5 518, RIEREES
HepG2 UMt 5, il AR, BRARSRE R,
VAT T, AT AR AT A B AT G SE . AT
Z R Rk A R DA, R AUt U R
PLEATZHE 50 pg/mL HAEEE 2 h, J5 LA 0.25 mmol/L
IR TS AR MR AY, LR HE 24h, W] AN
HepG2 4 e HERL, W8> TC/TG &, FERENE
UK, 2 SOD ik, Eif NF-«B/TLR4 HEH#
15, PR BT 2R sesE T 4% NF-«B/TLR4 5 5
W, SCEIRIIHERR, 4R IhRR IR .
1.6 EFEEHE
1.6.1 PIEEEE ITERAMRGN. AR
HOLARIERE, 2 M AEY DR T R,
FLFE R4 R - DNA 353455« ZRRifk B s ikss
MR WIRZESRSE, 8RR E
AR R ELEHLRI TS, BT O B
Jk G S SRR B I PSR, WA e SA
FR A i SOE R | 4 Rr 3L R A AR e AR Ak 2R i
A IRE

R AIE mE R AL LUE S, WheRE )02,
DN N RS o J] DARSEUSIILE RAT S XS D-2F
FLHE (D-galactose, D-gal) Eiil|3EE /NRIET %5

CAZRESTIIRENR, R I AT SR AT 550 B TEAH G
femiZHZy SOD &1k, M| R Wb, 4R
Morris 7KK B REREE R, $RR EAT BA G ERE )
ML G2 e 2 HIPE R - 45 %lg AT 20 2
g/kg VRITREE/NE, ARG A2 RNA 7 Bk
4 RT-qPCR %iE, 45 58 R BAT 2 4 il 10 3% 5252 /)N
B ZHEY 19 > mRNAs FIRIE, TR A8
PORE SN ER 7K A S8 22 R AR, RS I A B AR
KB 7 Lo A A B AR R E TR 2 AR
(peroxisome proliferator-activated receptor, PPAR)
BT, I AIESGE N DD RERRRT, $ETTEEE
AL )0 S AR BOAE FE2E /D R DA R0 B A A
i, BT ZHE 1. 2 gk W BGE /N RO KN IZ AR
71, EmilE S AL SOD fla A EE )] (total
antioxidant capacity, T-AOC) ¥& %, PN % 7
WAL, PG IL-1B. IL-6. TNF-a /K7, BE#ED
DI B4 ATT, 3 WA AT PT REIE I 2 A S A R RN %
REKSE T RIS 2 N ARG VR . B g
BB BATEEE S 2 012 AN S5 s v A
5 BRI M-S AN RSB A . £ IS EEBE
BN EAT IR I AR &) 4,5,7- = F2 FE-6- T
HE 8- FH A - vy e S TR - I X o) 8 I T T e ot
PC12 4 S8 AL 1 1 B prR e AE 2 AR L, A wik
FRW AT B0 B-iE Bt R Hi5 5 PC12 48
M T B DRI VRIS, MR AT R I 2 AR
ALK IR AT BE S BT 2GS M K .

EATAT R O R T, AR AR,
KA ZHET T D-gal ¥53 KBRS K-F 1 WL A7r5
Y T B AL AN AR, R E R ATeS i
A3 AHBC TR A7 2R 42 11 (226.87 £12.58)%,
Mk b B- 2 FBE B ( senescence-associated-pB-
galactosidase, SA-B-gal) &, FNHITEHEAEA K,
BN IC-1 6 Gy (o BH PR A 2, Yk RF Zors A B A7
R, M EAT AT RelE A S TN, T REE
R, EZONIEE .

AT BAPURRIE BRI . EALAKSEBILL
PR ANRIRGT NIKAEAER B HaCaT Mt E6E
IR, I EATKIRIE 100, 200 pg/mL 7] &
F T SOD GSH-Px iffk, BRI BT, Ik
DEAIRAS, 0] TNF-o TL-6 5303, BHIEJORER
22, MR HaCaT AMM0VE /1. BEAL, FEKIERAMER IR
SN B R CAT 4E ESF-1 40 5 5 0% 2 A0 4t a5 A
H, BT KRB AT s BT A AL RE 1, B
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s, (R4 ESF-1 40 A7 150850,

AT R A S A e
TR AR I D-gal MRV SV 52/ B AL,
ig EATAMEE. BEER OBE. JoKORE . 80% LEE
IKIRIGYT 56d, S5 RFWIKIEDT Rl fE,
TR 52 22 /0 M SRR B 2 0, A I R e
JREIEAS, R fEla o i, R sk B 4 AR A 4
FoA e SR AE BB, ORFR IR IMA G5 ) 58 B A
Rz ik bk C A 2 AR 3 5
1.6.2 PrAETHIEE  EATR O BN S SE AR AR
BN EIPUEE M. RS FSEE RGN
SFHEER) 993 BT, KILEAT MBUIRIL 294
s 29.61%, FERAERIIFRIL. AN 2
DI. 2% SRS R il e 55 | 22 3 O S 2R G AIE
(polycystic ovary syndrome, PCOS) KA H, £
TIemw) 1. 2. 3 glkg W] DMKE PCOS A K 5]
1A, BEnON S AR, RO, R
T8 2K, SR AR &, $H O L IL-1B TNF-
o I FE S, AT S B S 2H 2R S5 4, 11T OF SR
58, W 5P S I REZEL o A RSO LR B BT KA
BEITY) C 018 N R S ARE A 7 P 4 a1
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Fig. 4 Mechanisms of Polygonati Odorati Rhizoma in immunomodulation
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Fig.5 Mechanisms of Polygonati Odorati Rhizoma in preventing and treating obesity
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