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Abstract: Lithocarpus litseifolius (Hance) Chun is a medicinal plant of the family Fagaceae of the
order Fagales, mainly distributed in the southern provinces of the Southern slope of the Qinling
Mountains. It is known as “Cordyceps sinensis on trees” . Lithocarpus litseifolius leaves (young
leaves and old leaves) mainly contain flavonoids, triterpenoids and other ingredients, which show
good pharmacological activities such as hypoglycemic, blood lipid regulation, anti-oxidation, anti-
inflammatory, anti-tumor, etc. This review summarized the research progress in the chemical
constituents and pharmacological effects of Lithocarpus litseifolius and its quality evaluation, which
can provide theoretical basis for further study and utilization of Lithocarpus litseifolius.
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Tab 1 Flavonoids in Lithocarpus litseifolius

HESSIEARZE M A H AiiF 545
WGy, IR APV I By, B
A FARSEMA A . MARZE [P B RS %
EREEZAE A P It 71 A (W 1R 1),
Horp = R AN 3- B IAR 3 A A A
IR B AP R A S ] 3= BRI o

MKl

i Hecy?] [(a===2N SCHk
1 =¥ (trilobatin ) CHy0, [3]
2 #EZAF (phlorizin ) CyHy,0 [3]
3 3- FRELARZ # (3-hydroxy phloretin ) CsH,,04 [3]
4 fitf % (phloretin ) Cy5H,,05 [3]
5 i (naringin ) CyyH3,0,4 (6]
6 6"-0- ZFEHE =14 (6"-O-acetyl trilobatin ) CyHy0yy [3]
7 3"-0- LEEHAR K2 (3"-O-acetyl phloridzin ) C,;H,0,, [3]
8 Witz (quercitrin ) G, Hy Oy [3]
9 S (isoquercitrin ) C, Hy0,, [3]
10 Hithz % ( quercetin ) CsH,,0, [3]
11 Wil iz & -3-0-B-D- 2LFUHE ( quercetin-3-0-B-D-galactopyranoside ) C,,H,,0,, [3]
12 Wit % -3-O-a-L- FIHAARETT ( quercetin-3-O-a-L-arabinoside ) CyH, 0, [3]
13 ARERHZ (luteolin ) Cy5H,0, (3]
14 KEBEZE -7-0-f-D- % (luteolin-7-O-B-D-glucopyranoside ) C,H,,0,, [3]
15 Ml # (naringenin ) C,sH,,0; [6]
16 11251 -3-0--D- HZEIFE (kaempferol-3-O-4-D-glucoside ) C, Hy0,, [5]
17 EHEEEIK T (cernuoside ) C,Hy0, [3]
18 Bl 4 (afzelin ) CyHy0,0 [3]
19 5- F2dk -7- AL A B (5-hydroxy-7-methoxyl-dihydroflavone ) C,H,,0, [3]
20 2', 6- FRHk 4 WAESL - T EAHE (2', 6'-dihydroxy-4'-methoxyl-dihydrocharcone ) C,¢H,0, [3]
21 2" WA A L BT IE T (2"-P-coumarylastragalin ) CyHy015 [3]
22 6"-0- T H AR K (6"-O-vanilloylphlorizin ) CaoH;,04 [4]
23 6"-0- (4- I EEEL ) B [6"-0- (4-hydroxybenzoyl ) -phlorizin] CosHz01 (4]
24 6"-O- BIZRMAR 2 11 (6"-O-feruloyl phlorizin ) C,H,0,4 [4]
25 JLASE (catechin ) CisH,,04 [6]
26 S5 (eriodictyol ) CisH,,04 [6]
27 eriodictyol hexoside C,H,,0,, [6]
28 KRIEEELE -4-0- HHIHET (luteolin-4'-O-hexoside ) CyHy0,, [6]
29 3-hydroxy phloretin-2-O-acetyl hexoside Cy3HyO4, [6]
30 3-hydroxy phloretin-4-O-acetyl hexoside Cy3Hy0 [6]
31 phloretin-2-O-feruloyl hexoside C;H;,05 [6]
32 phloretin-2-O-acetyl hexoside Cy3H,0 [6]
33 phloretin-2-O-coumaroyl hexoside C30H3001, [6]
34 phloretin-2-O-malonyl hexoside CyuHy0,5 (6]
35 phloretin-2-O-sinapoyl hexoside Cy,H,,0, [6]
36 phloretin-4-O-feruloyl hexoside C;H;,05 [6]
37 phloretin-4-O-acetyl hexoside Cy;Hy0,, [6]
38 phloretin-4-O-coumaroy! hexoside C30H;300 [6]
39 phloretin-4-O-malonyl hexoside CyHy6015 [6]
40 phloretin-4-O-sinapoyl hexoside Cy,H,,0, [6]
41 quercetin-3-O-arabinpyranoside CyH 50y, [6]
42 Witie % -7-0-p- #iEHETH ( quercetin-7-O-B-glucoside ) CyHy0,, [6]
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43 quercetin7-O-hexoside-3-O-rhamnoside CyH;30016 [6]
44 luteolin-4'-O-rhamnosyl (1 — 2) glycoside C,,H;00,5 [6]
45 phloretin-4-O-glucoside (1 — 6) glucoside Cy;H;,0,5 [6]
46 phloretin-2-O-glucoside (1 — 6) glucoside Cy;H3,045 [6]
47 phloretin-2-O-[apiofuranosyl (1 — 6) glucopyranoside] CyH3,0,4 [6]
48 flavanonol-7-O-hexoside G, Hy0, [6]
49 FBT I ILZSKS [ (— ) -epiafzelechin] C,sH,,0; [7]
50 (— ) -epicatechin 6-C-glucoside C,H0y, [7]
51 3, 5, 7, 3', 4-pentahydroxy-6-methoxy flavanone 3-acetate CisH 4Oy [7]
52 apigenin-7-O- (6"-O-acetylglucoside ) CyH0, [7]
53 apigenin-7- (6"-crotonylglucoside ) CysHy, 0y [7]
54 apigenin-7-glucuronide-4'-rhamnoside CyHy0,5 [7]
55 kaempferol 3- (6-acetylgalactoside ) CyHyOy, [7]
56 kaempferol 3, 4'-di-O-methyl ether C;-H 4,04 [7]
57 kaempferol 3, 4'-di xyloside C,sH,0,4 [7]
58 7-hydroxy-4'-methoxyisoflavone CiH,,0, [7]
59 catechin 7-glucoside C,H,,0,, [7]
60 phloretin 3', 5'-di-C-glucoside CyH30i5 [71
61 3, 4, 2', 4', 6'-pentahydroxychalcone-4'-glucoside C, Hp,0,, [7]
62 6'-malonylcosmosiin C,,H,,05 [7]
63 apigenin 7-[thamnosyl- (1 — 2) -galacturonide] Cy;Hys0:5 [7]
64 phloretin xylosyl-galactoside CyH3,0,4 [71
65 7T (rutin ) CyH;30046 [8]
66 3- FREAR AT (3-hydroxy phlorizin ) CyH,,0, [8]
67 AU (hesperidin ) CyH3,0,s (8]
68 il & -7-0- BZEWHH (naringenin-7-O-hexoside ) C,H,,0,0 [8]
69 11251 ( kaempferol ) C5H,005 [8]
70 FRZZ (isorhamnetin ) C,H,,0, [8]
71 #AZ (baicalein ) CisH1605 [8]
12 =% 10.0 mg » mL™ ", i — A AORRIE; Al
GBI EARZ AT ZE | A, A ETIAE] 04 mg e mL ', dm e T — AR

MARZE 38 . S i =i 2 A 3kt 36
A B 2 FE 2),  H oAb lithocarpic acid
A, F. H, K. O QX NFIELHY 18- F2 5k
& B fid & ( 118-hydroxysteroid dehydrogenase,
118-HSD ) ¥ il f A 11
1.3 H A

ARZHFEA ML R R AR —RA
2, HAEER 6w, WL, A8 pHIE
(3.0 ~12.0), X, #5508 . 55085 H UL
SRE YRR REREN, HXERIEN, B
BEAHEAEVE N BSR4
W & 16 L B IR, Horh A R & i
., WAR. FedAlR. ANER. PIRAR.
SRR . AR, ThERR . BERE RS R
SR St Y BAh, RZEMAE YA
RC. 4R E. MR, 252 By A e ms A5 0
P, RS, . 8. BEEREEITR
Rk, BE. MSERCEGE Y, HPR RS RN

FE G (0.004 ~ 0.200mg » mL ™ ") iy 1,
2 HIEERA

LG5 R, R ZE M) S o B
AP, FE RN FRiAs . PT
Ak, iR, puE . MRS, BREr, BRI
W9 B R B R R o B 25 BRAE FHANE S, T
X H =T AR b
2.1 FEiukE . P fig 1 H
2.1 $REY) AR BRI AR BORT B S Y O B
B F, CCAAT H4 58 F 45 & 1 a (CCAAT/
enhancer binding proteins alpha, C/EBPa) il %8
A& il VA 14 B W00 S22 A8 (peroxisome prolifer-
ator-activated receptor ¥, PPARy ) 1] I 5 fig s 4l
A4 M, oY R B R 22 K S P RE T I C/
EBPa 1 PPARy 3535, FEAR i iR 75 3 ML JHE KR
AU . I REZK-F-, P e R Uk, s R
By Zp U KRR R L R R B RE R I %
IR A7 TR 2R 355 S AR i /IS R /K-, ELRAE b
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Fig 1  Structures of flavonoids in Lithocarpus litseifolius
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e I R R B IRE LA YA S R AR B, T
DA AT IE Pk B AR /N BRI i AP, D8 i O s o
DU, HAEFHALE A] B 5 00 7 ina R E O
( mammalian target of rapamycin, mTOR ) /[&] fi%
W5 45 A 5 H -1c (sterol regulatory element
binding protein-1c, SREBP-1c) {55 il [ 1) % ik
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Tab 2 Triterpenoids in Lithocarpus litseifolius
ETRE ey feeesl Sk
72 SFFHURIR (oleanolic acid ) CyHiO; 3]
73 20- FRHE -3- - PIE RA b CyH50,  [3]
(20-hydroxylupan-3-one )

74 3B- LRI EE -29- HIE C,H,0, [3]
(3B-acetoxylupan-29-al )
75 JoHgi (friedelin ) CyH;0  [3]
76 JGHi -36- i ( friedelan-3-8-0l ) CyH,0  [3]
77 HiEEE (glutinol ) CyHyO  [3]
78 - EHWIREE (B-amyrin ) CyH5 0 [3]
79 GEAYEIERE ( taraxerol ) CoHuO  [3]
80  PIkE FEE (lupeol ) C;HsO  [3]
81  FIMENRMR ( betulinic acid ) CyHiO;  [3]
82 HIHENREE (betulin) CyH50,  [3]
83 HHEERHER (methyl betulinate ) CyHy0, 3]
84  FFHUEMRHE ( methyl oleanolate ) CyH;0;  [3]
85 3B, 29- “FRILFIH T (36, CyHsO0,  [3]

29-dihydroxylupane )
86 24- WIPIEIRIE L -36-21- %
(24-methylenecycloartan-3$-21-diol )

CyH5,0,  [3]

87 At (lithocarpdiol ) CyH;,0,  [3]
88 A Hf (lithocarpolone ) C;HyO;  [3]
89 lithocarpicacid A CyHyO,  [9]
90 lithocarpicacid B CyHyO, 9]
91 lithocarpicacid C C3HiOs 9]
92 lithocarpicacid D CyH5004 9]
93 lithocarpicacid E Cy,Hi 05 [9]
94 lithocarpicacid F C,H505  [9]
95 lithocarpicacid G CyHyOs  [9]
96 lithocarpicacid H CH, 06 9]
97 lithocarpicacid I Cy,H;Os  [9]
98 lithocarpicacid J Cy,H505  [9]
99 lithocarpicacid K CyHi0,  [9]
100 lithocarpicacid L CyHisO4 [9]
101 lithocarpicacid M C,H;0,  [9]

102 lithocarpicacid N
103 lithocarpicacid O
104  lithocarpicacid P
105  lithocarpicacid Q
106  lithocarpicacid R
107  lithocarpicacid S

AP = L AR T I N o- B
WHHF BRI ERAR - JE Ry B 5 YL 2GS A, X a-
R 2 W TR P A R 5 B R R >, (BLXT -
TE A AT VR 55 1 BT I B Ak, =
H AR HER S R A RS R Z AR 1 (insulin
receptor substratel, IRS1) MY 4k Fl & [ ¥4 i B
( protein kinase B, Akt/PKB ) iRk, {Eit ob/
ob /N FR H ] % M 5% i2 85 F 4 ( glucose transporter
4, GLUT4) Wk, MIMTEGE ob/ob /1N
(e 5 BB, FRARIME KT BT

CyHiO;s  [9]
CyHy,0;  [10]
C,H,0,  [10]
CyHyOs  [10]
CyHy,O,  [10]
CyH, 05  [10]
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2R I, R ZEN AT R AR B 24 B
FIRE RS . FEIMARVE T, B3R iz E 2
FE AR M =TS, HATAEATEE .
22 HAMEAR
221 HREY KRZTrEmKEY A BUE L
PR, RE WD A0 B P R ROk 1A T 3 T R
( reactive oxygen species, ROS) ) R4, W b
N [ (malondialdehyde, MDA ) # =4, ##
P AL IS R, O R A A 2ok (AR BRI Y AR
H 3 (sirtuin 3, SIRT3) {5 & il f & # ¥t A 1L
YEF, ¥t H,0,1% S SH-SYSY 41 g ) 48 1k it
155 B9 R ] 2R 21 4 B B AR TR G
/N MDA K, 5 i E L A ( catalase,
CAT) 151, HITEMMERML TR ", AZE
- £ BEER O BT AR E IR T HK 324,
Horp 70% BB bt A AR B P,
DPPH . ABTS Flif R gy AL e 805, R BIARZ
o] S B R A HAA B R BT S AR E A, BEFHLE
3t CClL X, /NI SR i, R,
B L2 AR ALY AL ( superoxide dismutase,
SOD ). CAT i Jj F 4% e H BK & &, [A] B AR
MDA Y & &, A4 B IE 05 P A #F g
— R AR P HLHI AT BE 5 I 4% ROS/ % NLR
% pyrini #E 4 3 (NLR family pyrin domain
containing 3, NLRP3) /IL-18 15 5 i %, &4 5A
TR FRARIAE R F KA 56 B2,
222 HRRIEEY  ARZEMRR TR B AT
AALTER, BBEE SR /N UMY SOD. 4
H K i A AL ¥ 1 ( glutathione peroxidase, GSH-
Px) 5P, MK MDA K, i it DPPH [ i
FEIH RS R B, ARZEN A =y (IC,, =
20.16 pg e mL™ ') HAF AR KA (ICs, = 866.80
pgemL ') W ENBUEMMER, HXFA R
WHRRHEE TS T, 544 cHE®, =
I A G O R B2 A SC RF- 2 (nuclear
factor E2-related factor 2, Nrf-2) /Hu4a b R4
( antioxidant response element, ARE ) #&1%, F#AIK
AALNIBL, XTS5 RES S0 A2 o ai i HT22
IR 2T B PR B0 A, =R
38 o R R 1 AL 2R B ( Amp activated protein
kinase, AMPK ) /Nrf2/Sirt3 {55538 f%, F#AR4E AL
DR, I8/ ROS P24, S m H A AL g s vk
% H,0, XF PC12 24 i i A i B
23 KA

R ] B T 507 T 3 o R A A 40 R
SE A F 40 B A & -18 (interleukin-18, 1L-18).
FI4EMES 2 -6 (interleukin-6, 1L-6). AR ER%E Al
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Fig2 Structures of triterpenoids in Lithocarpus litseifolius

“F a (tumor necrosis factorw, TNF-a) 7K *F. F
5 NLRP3 & it /A 19 3R 35, 5 Bt CCL %/ B
JFF 200 Ff B 495 B0 = i T L L 2
(lipopolysaccharide, LPS ) 755 147N B A1 AT
AU TNF-a Fl IL-6 A5 R F 43 B Hit
KA AT fg 8 o W0 H 4% B B (nuclear factor
kappa-B, NF-«B) il 1 IxBa Y/ 25 LA L2 NF-
kB p65 [kl 1L, T8 NF-«B RAE(H 5@, M
A LPS 55 i R SO P, =8 i) A

Pt 5 200 B I 7 200 B P S RE SN, k2 46 i
T TNF-a, IL-6. IL-18/43ii; TEﬂ’jﬁéﬁiH@EF', =
M AL SE AR A A B (inducible
nitric oxide synthase, iNOS ). CXC #fk -+ B ik
10 ( CXC chemokine ligand-10, CXCL10) [k,
I BRI RS & 85 4 ( fatty acid binding protein
4, FABP4) 1) mRNA FIEEFIRIEKF, s LPS
SR RAE RN B FERR AR, =T
3 miR-375-3p & Ef Ul FABP4 JER IR | HHI R
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T FR AR ZE - ff i 7K B84 (R B2 11 0.64%
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Bel-2 b B4 i1, Tau. INK. p38-MAPK # fig 1k
1 Sirt3 35 FRE, ] ROS/p38-MAPK /caspase3
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- S R SH-SYSY 4L il S i, [
Ik Bax, NMDA-NR2B # [1 3 i5, #2 /5 Bel-2 %
s, fRPEAIEA K, RS R, JE N-
I -D- K 4 & 12 ( N-methyl-D-aspartate, NMDA )
SRR AR VR Y X BRI I = I A
S A —ERIPEH, A B FARZE M
T RGBT
25 FAEER

R 22 4] 7K HE B e 0 o) LR e 40 e ( MCF-
7) HAFEFNAETSIE R, SMANMEIE T, FFRein &R
LR A K i — 2B o e BRI BIL I AT
fit5 I8 PPARy. Bax F caspase-3 F)FE R I H
Fik, T cyclinD1 R Bel-2 3 [ 3k 45 & 1,
AL MR R N A SO ER, i
WelE Ky (27.5040.10) pg » mL~ ' B, AIESV/NE
FFJEE 20 it Hepalclc7 BT A Ji S 4 52 57 At
RENIHETIN,  FEHA A A B R v 4
2.6 & & oo AR 47 1E A

5T FR IR ZE ] S SR e i A )
LG =011 s 5 £ 11 WA ST (1D O o | (1WA o o T AL T
REI D B Z MR Bk R N AKFE, (EXHNEE, —
AALR T B, R RE A2 IE He Tk S0 26 1
BEAN, =R GEA i 20 B 08 T AR DS B I R
$ 55 SOD i Ml Bel-2 85 FH 1A, PRI B A Bl
XEC LA HOC2 mydbitss, HARPERIRT g S i
miR-539-5p ik H X ¥, 25 FFR, KRFErf[H
AREMEE . FEmig A bVER, sl RS EETL
SFE Bl Kok RERE AR PSRBT 4 L
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R 2 A AN [ 550) 1 4 BCH R K W 35 A T
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70% LB BB R iR R, 0 R R\ & K
PR BRI AR A W . B AR B X 4 o g A BR
(F22 [RPAMER) FIRpIRA T (22 [RBAPER)
PR B s B B R AR W=
WAEHGE, (B =M B AP0 e B i
1 # (human immunodeficiency virus type 1, HIV-
) YRR, HARHIALS] T RE R e A ) 255 gpal
1) N AR i 8 2740 XAk, DT HI ] HIV 32E A s
F B AN, RS R IAARZE M =t
B PUHEAEH, lithocarpic acid A X Al ¥ ZF 1 #T &
IR TR TR A AR PR MR E 43 3K 6.3 pg » mL !
3.0 pg e mL " SRR HIAE
2.8 HuitHEA

R AR ZE R AE 85°C . [EIWK LA 1 25
AT, 70% & T4 B ot 75 B Jot 1 il 5
AW FEMEHIER, & HU B v B TR 0.5 ~ 8.0
mg * mL ™' Pl R P JEEA R &
Hprad 3= 2 Mo — A AR -2'6-D- Nk iR
HIRTHETT RN A R -4'B-D- IR B,
2.9 HAE A

o S == I P e e S I N Rl TR N
( receptor activates NF-«B ligand, RANKL ) i#%
B A Ak, FRARRE B 4 R T 4 B Tl -9
HAVE M K. 5 WRICE T (Bl I 18, 4%
KA B3) Ak B i A 558 (Mgt
K 2Z R Ao+ -6) 19FRIE; W LA S DR E)
BRA Y /N B B PR 97 K (osteoprotegerin, OPG )
ek, MImEEEE £, By ke B &,
3 AREMHREFMN

ARZEMAT T MR R . SRS ] . R4
PEEFEANIE], IS BTG PR o S S A —E Y
25, HBSYWHTE KA Hi, ek
WSt ] Y B B A E R S AN S i SCER R
XFARZE A A RN 27 5 A, DA AR 22
RN BONRL A . BRR RS,
A AEH R AR
3.1 FRE IS

3 2ok R v YA €3 £ K BT X 5 S S [
XA 22 W Ae) o3 By, B HE v 5 22 I B AR
90 ~ 134 mg = g 'BEFIR Y E Y, it HE
BEBLIX IR0 455 7 22 M IR0 AT 5087, X 6
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