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[Abstract] Terminaliae Belliricae Fructus, the dried ripe fruit of Terminalia bellirica (Gaertn.) Roxb. (Combretaceae)
mainly distributed in Tibet and Yunnan of China, is one of the widely used Tibetan medicines. With complex components
such as tannins, steroids, terpenoids, flavonoids, and lignans, it is commonly used for the treatment of various "Long" (refers
to breath and wind), "Chiba" (refers to fire), and "Peigen" (refers to mucus) diseases in Tibetan medicine. In traditional
Chinese medicine, it can be used to treat fever, diarrhea, and weakness after illness. Modern pharmacological researches have
shown that it has antioxidant, anti-inflammatory, antibacterial, hypoglycemic, and antitumor activities and can be applied for
the treatment of neurodegenerative diseases, liver and kidney injury, and cancer. In this study, the chemical components and
pharmacological activities of Terminaliae Belliricae Fructus are summarized, which is expected to serve a reference for
further research and development of this medicinal.
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1 WET® (gallicacid)

2 EETMRFEE (methyl gallate)

3 HWEFEILHEE (ethyl gallate)

4 WETERWEE (propylgallate)

5 REFELAYEREE (galloyl myristate)
6 EETFIFNE (octyl gallate)

[15]
[15]
[16]
[16]
[16]
[17]
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KR HE LAY 2R Z:7% 3Lk
7 L6-Z-0-WE T EIE-B-D-Hi 4% (1,6-di-O-galloyl8-D-Glc) [15]
8 1,3,4,6-M4-0-I% B FLEE-B-D-Fi % (1,3,4,6-tetra-O-galloyl-8-D-Glc) [18]
9 1,2,34,6-1-O-I B FBEEL-B-D-Hi %M (1,2,3,4,6-penta-O-galloyl-3-D-Glc) [18]
10 345 —-0-% B TFHSE-ZE 5 R (3,4,5-tri-O-galloyl-shikimic acid) [18]
11 34,6-=-0- & TBtHE-B-D-4i% % (3.,4,6-tri-O-galloyl-3-D-Glc) [18]
12 37 (chebulanin) [18]
13 B FERHES (methyl neochebulanin) [18]
14 I F#ERZ (chebulagic acid) [18]
15 JFfR (chebulinic acid) [18]
16 FFHEDZE (1) [tellimagrandin (1)] [18]
17 FIHHIET (corilagin) [18]
18 #EAEMR (ellagic acid) [18]
19 3-HAASEEEIERR (3-O-methyl ellagic acid) [18]
20 33/ -THIEIEMEERR (3,3'-di-O-methyl ellagic acid) [18]
21 34-"HEILEETR (3,4-di-O-methyl ellagic acid) [16]
22 33" 4-—-HEIENEIERR (3,37 ,4-tri-O-methyl ellagic acid) [16]
23 3/ -HEIE-4-0-(B-D-AHERAERR [3' -O-methyl-4-O-(8-D-xylopyranosyl) ellagic acid] [18]
24 33" - HEF-4-0-(B-D-AHHEEIE R [3,3' -di-O-methyl-4-O-(8-D-xylopyranosyl) ellagic acid] [18]
25 3 -WHEH-4-0-(n"-0- W B F B3 -B-D- KB BEIE TR (=2, 3, 4) [3'-O-methyl-4-O- (n"-O-galloyl-B-D-  [18]
xylopyranosyl) ellagic acid (n=2, 3, 4)]
26 3,3 - HHI-A4-0-(n"-0- % & T B -B-D- R IFALFR (n=2, 3,4) [3,3'-di-O-methyl-4-O-(n"-O-galloyl-3-D-  [18]
xylopyranosyl) ellagic acid (n=2, 3, 4)]
27 2,3-Z-0-I B FIRSE-15- WK A A B (2,3-di-O-galloyl-1,5-anhydroglucitol ) [18]
28 1,2,3,6-MH-O-% & TWiHE-B-D-ML i F5 2 i (1,2,3,6-tetra-O-galloyl-8-D-gluco-pyranonside ) [16]
29  HAKEH A (punicalagin A) [16]
30  ZAKTB (punicalagin B) [16]
31 373”4 A"-PYH A R AE T E (4a—8)-3-B-D- 4 (1—4) -B-D-HZHETF [37,3",4' 4" -tetra-methylcatetin (4a—  [16]
8)-3-B-D-glucose (1—4)-B-D-glucopy-ranoside]
32 (H)-BMBAEE [(+)-lyoniresinol] [16]
33  =fifig (brevifolincarboxylic acid) [16]
34 T (syringic acid) [16]
35  JF & (sinapic acid) [16]
36 34-HEAILARERR (3,4-di-O-methyl cinnamic acid) [16]
37 XEIIEHEZ (4-hydroxy benzoic acid) [16]
38 ZEHMR (shikimic acid) [16]
39 &7 (quinic acid) [16]
40  THH (syringin) [16]
TN 41 RYEE[3-0-B-D-FFL I B L -(1—4)-0-a-L- TR ZE ML MR ] {cannogenol [3-0-8-D-galactopyranosyl-(1—4)-O-a-L-  [19]
rhamnopyranoside]}
42 B-iE MY (B-daucosterol) [16,20]
43 B-4fiifE (B-sitosterol) [16]
44 TG HEEEL (stigmasterol) [16]
45 B-A I EREIRTR (sitosterylpalmitate) [16]
[0S 46 2,38,23,24-PUF2F-12-F7 R4 -28-% [bellica acid (2a,38,23,24-tetrahydroxyolean-12-en-28-oic acid)] [18]
47 FHECRM (oleanolic acid) [21]
48 aEFHW (a-tocopherol) [16]
49 AEIMAR (ursolic acid) [21]
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KR HE LAY 2R Z:7% 3Lk
50  1I#EER (maslinic acid) [16]
51 FYIHS{ R (arjunolicacid) [16]
52 2a,190,23- = FEIEFFEUR IR E-12-47-28-2  (arjunic acid) [16]
53 BB (tormentic acid) [16]
54 HHERERE (betulin) [16]

HET 55 (S)-flavogallonic acid [15]
56 7-E3E-37 47 H A IEERE [7-hydroxy-3” 4" -(methylenedioxy) flavan] [22]
57  AKBEZE (luteolin) [16,21]
58  AKBHZE-7-08-D-H#i%ii1F (luteolin-7-O-B-D-glucoside) [21]
59 f#ite & (quercetin) [21]
60  HIIE (vitexin) [21]
61  ILNZSM-3-0-a- 2B (kaempferol-3-O-a-rhamnoside ) [21]
62 X% (eriodictyol) [16]
63 XHLf-7-O-B-D-Hi% 1T (eriodictyol-7-O-8-D-glucopyranoside) [16]
64  Ft#r%E (pinocembrin) [16]
65  FHMARZE-7-08-D-HAE it (chrysoeriol-7-O-8-D-glucopyranoside) [16]
66 HIEKHEZE (hispidulin) [16]

ABgZE 67 BHOAHEZE (termilignan) [22]
68  HJEAJRE (thannilignan) [22]
69 HizkAJEFE B (anoligan B) [22]

70 THHE#E (syringaresinol)

[16]

W Gle. M2 0% ; HHDP. A5 R H kL,

FER T R, B F 70% B4 HUY)
B TR R B0 33. 62 mg-g !, ] LR AR
B 15.81 mgrg ', T EER O A BN
134.77 mg-g ', $FACTR T 050N 12,36 mg-g ',
] F IR I 4 BN 14.69 mg-g ', B A MR &R
W1, B 250 B R BTt 43 B0 0. 79%~
1. 01%P. B 1T 50% H st 2 ) v 7 4 18 I 6 53
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3.1 waet

AT EMEEE (MTT) 35D B 70% P9 2
U XoF /0N BB T W 40 1 L 208 L RAW264. 7 £F
TR, S5 R, A0 AN R B i i i
W (6.25. 12.50, 25.00, 50.00, 100.00 pgrmL ')
F B T PR ARG, AE 100 pg-mL 5k JE R 40 A7
T 2Rk 84. 48% ™, B i F £ WA B X Al Y S Ak
B 40 it Vero . KBRS L 40 g -6 A1 /N BRURE AR W &1
e 3T3 oA, HeRBUmdlkE (Lc,,) >
1000 pg-mL"*", 457 M F1 A9 R BRI VR T8 )

B 70% TN R $2E B s R & (2000 mg-kg '),
WEFE AR R BB T8RN B, HLAR A A= AL F8 b
WIEIE RN, T F 3B 6 5256 sh i B
PER Y o e oy s
3.2 PrEAEH

SR o 2o AN 7 N 1B~ R =)
(ROS) iFE H i kA ELMEN, HIREET 45
AR R AT FT A o e N L TR A
M5 & . B ROS ¥ B A & IR N AMiE AL = A
H A SR . B TR EUY AT DU i X 4 Ff
ML R AU EALTE R BEo R, Hpr &L TE ok
HiRJRRe 1A 0, nliE o SR SR TR A S
R, BT 70% PN A $2 B BT R G g ik e
THBEERE S, AT LS 2k B 3 R B
Y B AR 0, RIS BR A B 285 ] AR,
B PRI 5 RS O AR A A i ST BRI
PE, BT 70% B B H KRB E A R, 7E
AHIE R (200 wg-mL ) T [ G %
4351k 68. 34% 153, 82%", K B F L B ELW)
I PEZE IR B 4 R ARG, I 5K IR 1T
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3.3 REEH
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Al (LOX) (40l 16 1 Bl B B B e (90%
70%. 50%) REARTFEAL, EiF 90% £ BEdE HL
Yy XF COX-2 14 4170 il 336 4 K T ) ot & vk B85 1 1) 2835
A, EXT LOX-2 P il G /N T 485 AR e4h,
BT 70% PN R $E B 8 6 IR 28 (LPS) il i
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DL LPS Hil 3 () RAW264. 7 4 Jifd b COX-2, #4k%
S F-kB (NF-kB), HAMIANFE-6 (IL-6) . &
WA F-a (TNF-a) FHEFHKFE, B2
HU) v %) B A T T R RV AL TR B4 UE I mT LA o
VE 22 24 R TE AL R H I (MAPK) /NF-«B {5 5 18 %
T A AE K F 1 23R 0, RIER‘E S5 TRk
SR RERE AL BB B L e AR B AT Y, B K
PRI AT LA N B 240 R P 9 20 B THP-1 3
JF4 B E 9 (MMP9) 443 1 FIT4H i 9 ROS HY
FEAE AR LOX-1 it 3k fn N SRR 2 2 R
H I (oxLDL) AERL, DA B I 7K 46 B i 4t
G VLA Bl T8 22 300 2l ok ok A R Ak 0 & e
FECWY S WFIEUESE, BT /K SR HUY) 38 A 7 ) 2 RE A
JOT 1 77 A 6 R T R B 75 1 R B i i A SR
J 75 5 1 KBRS R P i 26 B B S B R AR

150 mg-kg "AYTE TR R B Al AR BUS 2 A7K
P AR 40%7,

3.5 DEARAYYER

BV 70% H R4 B A SO TR i 48 &
SRAEHT, A B 5 HVE I S 4RI AR, 4
B RENRSERSERAEE, s
AR, BT 70% 4R ECy a] DA /D5 25 -
T, A R A, [RIEHE SR A, RTINS
FH 7, R ORECRI VR, ) B o e A md e
5 - BEL s 8 R AR R i RS, 534, &
AT~ F R ) T A O ALV R 93 e W) T (CK-
MB) IGPEFIN EE (MDA) & W W%, 8
BRI H K (GSH) & & W1 o o, XF Bl &%
(DOX) FHFWHE ERER (1ISO) 70k KR
O A 3 R VR
3.6 BEIMHEER

BV F C B ER B AT LU SE DL 23 WA I & 3R
T AR MOEAE Y, ) 40 5 o 1 3 A N 2 1 I
BEFEAL O, X 18 2 RO PRI AR AT IR TR0,
BT LR LT HE B Ak B B 26 90 M 48010 -
VEA AN A E M, AT AU A S AL IS e .
H, TEBWF MR ORI h o B8R E -+
T2 Mg ] =2 TSR W T R B it 2 v g 5 2% s 11 1)
THOL, FhE CRE (C-peptide) IR BRI KK, fif
A N W B RN LS B B A 35 o BR 2 Ak, B+
LR TR AR HA) 3 mT LAt 35 AR A v a0 A R A PN
RS LS. EIBEEE . R EARE . B
PR 2R PR IR 2540 Jo 1) 7K P17
3.7 HWEAEN

EIFK. CBE. TR0 4 o 60 7 2 BK A
Staphylococcus aureaus ., TR AR E S, epidermidis .
HRZRABA S Pseudomonas aeruginosa, KR [
Escherichia coli. Wi 5e 81 Klebsiella pneumoniae
ST 24 TR R 1 AR A R I B R B, B
TA] - PP e 2 JBO ) RF 4 BT 00 4 BRI . 3R B A K
TRTFI R i Y A DT Y S ARV o T v 2 (MIIC) 8y
9200 wg-mL ", HALA BERAS AN A 25 e,
R I ] H P O X 4 (8 4 BK I ) MIC
450 pgemL ', T ] B HUY) ) P O TN ]
BRI PR A AN [R] 20T 0] o {1 B L AT 1% 4900 ) R
BT LR SRR Y > O B4 U > K B By ™
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PEFE T B30T $2 BOC 04 3 5 20 43 /0N BRUFF 93
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RN KE (20 mg-kg ') AHAL, X AT g K Bl
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ARG 25 PE IR FE DR E TR . 85
PER . MTHRIRTAE N F2, R LE R Tz A A T HoAD
PO b, kG IRARr, AR, AEBIT R
Ao X B TR EY GRIFRR . 57,
TRRRAF) 25 BTG AR B TR AW F0Ks A7 B T 2524
Yy oL, 14 18] P S 25 IR T R M ]
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