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Abstract: As a kind of traditional Chinese medicine, pine needles have a long history of application and have the effect of dispelling
wind, dryness and dampness, killing insects and relieving itching. Pine needles are needle-like leaves of many varieties of Pinaceae,
such as Pinus massoniana, P. tabuliformis, P. koraiensis and so on. Pine needles contain many kinds of chemical constituents, such as
terpenoids, flavonoids, lignans, sugars and so on, which have the pharmacological effects of anti-oxidation, reducing blood sugar,
regulating blood lipid, anti-tumor, anti-bacteria, anti-virus and so on. Based on recent literature reports, the chemical constituents,
pharmacological effects and clinical application of pine needles are collated and summarized to provide reference for in-depth research,
development and utilization of pine needles.
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Table 1 Terpenoids and their oxygen-containing derivatives from pine needles

e ) LR AR LER W ik an B SR SO
LSy N T tricyclene + + + + 1,9
SR 2 IR o-pinene + + + + + + 1811
£ 3 Ya camphene + + + + + + 1812
4 Bl sabinene + + + + 1,8,9
5 BN B-pinene + + + + + + 1812
6 FEE limonene + + + Ll
7 BRI B-phellandrene + + + 1,9-10
8 Wi terpinolene + + + 1,10
9 133-ZHESIFR210 1,33-rimethyliricyclo[2.2.1.0(2,6)] + 9
(2,6)]5 4 heptane
10 3-BM 3-carene + + 9-10
11 o-ifh o-terpinene + 9
12 s = D-limonene + + 9-10
13 -l y-terpinene + + 9,11
14 4B 4-carene + 9
15 (IR)2,66- = H 3 = 3 (1R)-2,6,6-trimethylbicyclo[3.1.1] + 10
[3.3.1]5%-2-0% hept-2-ene
16 22-"HFEI-THIE I 22-dimethyl-3-methylenebicyclo + 10
22115k 22,1 Jheptane
17 fele-B-okk 1-B-pinene + 10
18 B-fuldrs p-thujene + 1
19 KTl o-phellandrene + 1
20 MAEER pinocarvone + + + 1
21 MR AER-8- para-cymen-8-ol + + 1
22 ELEECIGRER verbenone + + + 1
23 o-RIEEE a-campholenaldehyde + 1
24 RAMEFE trans-pinocarveol + + + 1,12
25 AL HIRREE trans-verbenol + + + 1
26 HREIRIGEE myrtenol + + + 1
27 RA(H)-RE T trans-(+)-carveol + 1
28 KHEE phellandral + 1
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gk 1
e Kl HiSL AR AR DR s flk AR BrR 5K O
FUEER 29 AN camphor + 10
EEAT 30 6-HImlE 6-camphenol + 1
£ 31 HEE fenchol + + L1
32 4-ESE 4-terpineol + + + + + 19,11
33 ol a-terpineol + + + + + 19,11
34 2-HME 2-borneol + 9
35 1-FAHEE 1-terpinenol + 1
36 12-ZHE3-(1-H 2 1,2-dimethyl-3-(1-methylethenyl) + 1
BRI cyclopentanol
37 borneol + + 1112
38 LBRIKATE bornyl acetate + + + +  8:9,11-12
39 LR terpinyl acetate + 9
40 Ll CERUKA R l-bornyl acetate + + + + 1,10
il 41 o-BEVESRING a-cubebene + + + + + 189,11
L 42 K2 a-ylangene + 1
Ty 43 WERK copaene + + + + 1,10
44 BB B-bourbonene + + + + +  1,10-11
45 B-HEME p-elemene + + + + 1,10
46 KA isolongifolene + + + 1
47 B-ETTIE B-caryophyllene + + + + + +  18-12
48 B-EEVE NG B-cubebene + + + + 1,10
49 oA a-bergamotene + 1
50 a-AfTHE a-caryophyllene + + + + + + 1811
51 D-F:R9M D-germacrene + + + 1
52 BEIKME B-selinene + + + 1
53 RUMFESSE bicyclogermacrene + + 1
54 o-BRIKHE a-selinene + 1
55 R a-muurolene + + + + + 1,9-10
56 y-EEENNG y-cadinene + + + + + 1,9-10
57 S-EEESNG d-cadinene + + + + 1,9
58 o-EEEANME a-cadinene + + + 1
59 XUIA[4.4.01%-1-%,2-F A bicyclo[4.4.0]dec-1-ene,2-isopropyl- + 8
B3 FAE-9-T 5-methyl-9-methylene
60 B-#HHUE B-copaene + 8
61 K longifolene + 9
62 (H)-EHEME (+)-aromadendrene + + + 911
63  FEEME alloaromadendrene + + + 1
64 BALAAME B-cadinene + 9
65  KRIREMHED germacrene D + 9
66  KIRENMEB germacrene B + 9
67  oMIAKE a-cedrene + 9
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e Kl HiSL AR AR ER W ek an B SR SO
fEmE L 68 - y-elemene + 10
HEH 69 B-KEMA B-muurolene + 10
iy 70 ()-p-Ir T (—)-B-selinene + 10
1 (a1 (—)-a-selinene + 10
72 pREME y-muurolene + + 10-11
73 K= ylangene + 1
74 RBIYUE isoledene + 1
75 HRME cedrene + 1
76 U AR spathulenol + + + + 1,10
77 BWETE caryophyllene oxide + + + + + 19,11
78 INEARERE 1T humulene epoxide 11 + 9
79 SAEBIRERE viridiflorol + + 1
80  o-EEVENEE a-cadinol + + + + 1911
81  t-EEENEE 1-cadinol + + + + 1,10
82 1-#H-17-"HH-4-FH  1-hydroxy-1,7-dimethyl-4-isopro- + 9
He27- 158 N pyl-2,7-cyclodecadiene
83 ()-WEkzEE (-)-globulol + 9
84  EENE cubenol + + o9
85 AR torreyol + 10
86 oL ZRE a-bisabolol + 1
87 KU epiglobulol + 1
USRI 88 HRME cembrene + 9
A 89 EEMER dehydroabietic acid + + 1
A 90 JHMARE manoyl oxide + + + 1
91 AR R methyl sandaracopimarate + + + 1

47 FormEt T E R IEZAE D

“—+” indicates the compound is present in pine needles

1.2 HEEF

T8 BT RS R B R IR S A AL S R K
W, Hhaa KEMEIREEY, TEAMIEER.
Wiz 25 1L 25T B FLA 28031, ) AR 22 S AR R
Sephadex LH-20 & # (435 77 V200 5 AARA BT R £ e
R AT B IR A o AT o B A afith, £33
5 MEEY (92~96). b 92 LAY, HIH
NI A, HRWGEDNE RS EE
AR R AP EEEDS D AARA ST B S BB EC
e 8 MEEREY (97~104), Ho b &Y
97~100 NH L&Y, 1A 101, 103 9 E IR MFA
JEREYI B AR E], LAY 102, 104 48 IR
B TREEGUIMHFAFAM 80% L EEHEEL
VIBETR CBEZERGRAL 2 B8 T 9 MR &

Y (105~113), HA1bE4 105~106 JELEY),
Fr A AV E IRNHRA TR 7 S5 3). &a E0)
AR ET 7 B S e A3 3 7 AN IR A (97
98. 108. 111. 114~116), HF{L &5 114~116 A
HIXMEEY R 5 R, HREYINE IR
R Rl B BRERENE 2, Bikd
1 W& 2

1.3 KREEZHZE

ik i i S VSR e ST RERS . R WERZ . ODS.

Sephadex LH-20 ¥ (4,555 77 VAR L AaFA % 80% LT
FEMUREAT 7y s alifk, Ly Bs1R 3] 8 MR R KA
GV (1T7~124), B ERMNARH 853 25
JREEUT T RARAEE 95% L BEHEHUY) () 1E Tl AE Y
Vb B4R 3] 2 MARIERENAEY) (125, 126), 3
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Fig.1 Chemical structures of terpenoids and their oxygen-containing derivatives in pine needles
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&2 MEHHRELEY
Table 2 Flavonoids in pine needles
W5 TR FLATR SCHR
92 3.5-HEAREMEER-3-0-(6"-0-L1i3)-a-D-M % 3',5"-dimethoxymyricetin-3-O-(6"-O-acetyl)-a-D-glucopyranoside 14
e
93 MR myricetin 14
94 2R3R-_AMtEER 2R 3R-dihydromyricetin 14
95 HitkR quercetin 14
96 2R3R-_EMEER 2R 3R-dihydroquercetin 14
97 1LZEM-3-0-(5"-0- )R B IL)-0- L-BRIBT HAO B kaempferol-3-O-(5"-O-E-feruloyl)-o-L-arabinofuranoside 15,17
98 11 Z%EY-3-0-(5"-0-Jx A PRIAERE 2L )-o-L-WEME B B AR A kaempferol-3-O-(5"-O-E-p-coumaroyl)-a-L-arabinofuranoside 15,17
99 I Z53-3-0-(5"-O- M5 R AERE 2L )-0-L-PRI R R AA A kaempferol-3-O-(5"-0-Z-p-coumaroyl)-o-L-arabinofuranoside 15
100 LLZSMY-3-0-(3"-0- % A%t W HEBESE)-(6"-0- 2B 3E)-B-D-Mt - kaempferol-3-O-(3"-O-E-p-coumaroyl)-(6"-O-acetyl)-p-D- 15
WA 2T W glucopyranoside
101 1l 288 -3-0-(3"-0- ] 255 P HE I8 38 )-(6"-0- )R 2P 3L Bt kaempferol-3-O-(3"-O-E-p-coumaroyl)-(6"-O-E-feruloyl)-B-D- 15
H8)-B-D- Mk I A 2 p glucopyranoside
102 IZEM-3-0-(3",6"-—- AN A HERAE)-B-D-Mk A £ kaempferol-3-O-(3",6"-di-O-E-p-coumaroyl)-8-D- 15
glucopyranoside
103 1L ZEW-3-0-3"-0- XX W 2)-B-D-IL B & #E T kaempferol-3-O-(3"-O-E-p-coumaroyl)-B-D-glucopyranoside 15
104 2 5-3-0-B-D-ML IR A 2 b5 isorhamnetin-3-O-B-D-glucopyranoside 15
105 5,74-=F24-3-F 4 k-6- F 5L B -7-O-B-D-i % Wl 5,7 4-trihydroxy-3-methoxy-6-methylflavonol-7-O-B-D- 16
glucopyranoside
106 3,5,7,4"-VUsz5E-6-F BL B HA-7-O-B-D- i & Bl 3,5,7 4"-tetrahydroxy-6-methylflavonol-7-O-B-D- 16
glucopyranoside
107 3,5,7,4"- DU k-6-F B B -3-O-B-D-Hi & fE 3,5,7 4'-tetrahydroxy-6-methylflavonol-3-O-B-D- 16
glucopyranoside
108 5,7,8,4"-DUFadk-3-Fi4a Hh-6- A B A-8-O-B-D-E & HEEF  5,7,8,4-tetrahydroxy-3-methoxy-6-methylflavonol-8-O-B-D- 16-17
glucopyranoside
109  3,5,6,7,4- TLF L H-3-O-B-D-Hi & W5 3,5,6,7,4"-pentahydroxyflavone-3-O-B-D-glucopyranoside 16
110 #tER-3-O-B-D- A EFEH myricetin-3-O-B-D-glucopyranoside 16
111 WZEM-3-0-B-D-H £ E T kaempferol-3-O-B-D-glucopyranoside 16-17
112 WZEM-3-0-0-L-RAHEH kaempferol-3-O-a-L-rhamnopyranosid 16
113 i 2=-7-0B-D- A &I HE T naringenin-7-O-B-D-glucopyranoside 16
114 W% =-4-O-B-D-I i A pE ampelopsin-4'-O-B-D-glucopyranoside 17
115 it F-3-0-o-L-FR I B A B quercetin-3-0-a-L-arabinofuranoside 17
116 11 ZW}-3-0-0-L-FRIERT R A BE kaempferol-3-O-a-L-arabinofuranoside 17

NERMNZEEY P EERR . EARRPVNE IR
o/ R b EAER T EER (127, &
By BARE B IR 3, ARG ILIE 3.
1.4 Hft

B it AR BT R S AT AR AT AL S 081, LK
FRNEK 4, BARGRIIE 4. BAh, M7k 224 RE
R L AR LA G E Aiba . sl B

P THRAMAEFPOGIERE, HERTH AR SE 2R &
FERRRSEAE NS o ALY EER2R H A R TR os
WEHTK A I RARAEr, RIH P EH Feu K 2
THMERITER.
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92 R, = 0-(6"-O-acetyl)-a-D-Glu, R,=R,= OCHj, R;=OH 95 R=0H
93 R,=R,=R;=R,=OH 96 R=H
94R,=R,=R;=O0H, R,=H
OH O
_ 105 R, =OCH;, R,=CHj, R;=0-B-D-Glu, R,=Rs=R;=H
97 R=0-(5"-0-E-feruloyl)-a-L-Ara 106 R, =OH, R,= CHs, Ry = 0-p-D-Glu, R,=R;=R,=H
98 R= 0-(5"-0-E-p-coumaroyl)-a-L-Ara 107 Rl — O—[}’—D%Glu RS):3CH R :OH’ R4:R5:R6:H
99 R=0-(5"-0-Z-p-coumaroyl)-o-L-Ara 108 R, = OCHy, Ry—CHy, Ry =OH, Ry 0-§-D-Glu, Ry=Ry =H
100 R = O-(3"-0-E-p-coumaroyl)-(6"-O-acetyl)-p-D-Glu 109 R]:O—B—g’—Gfu R :3’R 3=OH }i :4R =R :H’ 5 6
101 R = 0-(3"-0-E-p-coumaroyl)-(6"-0-E-feruloyl)-B-D-Glu HOR = 0-p-D-Ghu, R=R—H RimR R, ~OH
102 R =0-(3",6"-di-O-E-p-coumaroyl)-B-D-Glu m R: = 0-$-D-Glu, Rjz oH 1{2:3R4:5R5:6R6:H
103 R =0-(3"-0-E-p-coumaroyl)-B-D-Glu 112 R, = O-0-L-Rha, R;=OH, R,=R,=R,=R,=H
114 115 116
2 MERMEEIE SR FER
Fig.2 Chemical structures of flavonoids in pine needles
F3 HWEPMARERELEY
Table 3 Lignans in pine needles
Gy AR P& LR
17 (+)-FEMHHANEE-9-0-B-D-NL g A FE LT (+)-isolariciresinol-9-O-p-D-xylopyranoside 18
18 (+)-F &M Ha & %-9-O-B-D- Ik I 31 &4 1 (+)-isolariciresinol-9-0-B-D-glucopyranoside 18
119 7S8R-F33-3'4,9'- =0 F-3- S -7 8- &R FFWRI-1"- 7S, 8R-threo-3' 4,9'-trihydroxy-3-methoxy-7,8-dihydro-benzofuran-1'- 18
N H ARG K -9-0-0- - IR 53 2 W propanol base neolignan-9-0-a-L-rhamnopyranoside
120 7S,8R-733X-3'9,9"- Z§2 FE-3- F 4 FE-7 8- “E K FFWRIG-1"- 7S, 8R-threo-3',9,9'-trihydroxy-3-methoxy-7,8-dihydro-benzofuran-1'- 18
NS H ARG K -4-0-0- - IR 53 2 propanol base neolignan-4-0-a-L-rhamnopyranoside
121 7R8S-7-4,7,9- =733 I HIE-8-0-4-H KJE&K- TR 8S-erythro-4,7,9-trihydroxy-3,3'-dimethoxy-8-0-4'-neolignan-9'-O-a- 18
9'-0-0-L-ME I B3 2= M4 L-rhamnopyranoside
122 78,88-7530-4,7,9- =5 563 3- — HEIL-8-0-4-F K JE&K- 78,8S-threo-4,7,9-trihydroxy-3,3"-dimethoxy-8-0O-4"-neolignan-9'-O-a-L- 18
9"-0-a-L- Mk I R 2 rhamnopyranoside
123 78,85-7530-3"4,7,9- WU 5 5E-3- H 46 FE-8-0-4- Hi K IE R -9~ 78,8S-threo-3' 4,7 9-tetrahydroxy-3-methoxy-8-0-4'-neolignan-9'-O-o-L- 18
O-a-L-WE IR R ZE rhamnopyranoside
124 7R8S-73-3'4,9,9- 5 IE-3- F A IE-8-0-4-Hi K IFEK-7- TR 8S-erythro-3'4,9,9'-tetrahydroxy-3-methoxy-8-0-4"-neolignan-7-0-p- 18
O-B-D-Ht W 7 22 M D-glucopyranoside
125 7S,8R-9,9'- — -3 3- — I H-7,8- AR IEWRIH-1-TH  7S,8R-9,9'-dihydroxy-3,3'-dimethoxy-7,8-dihydro-benzofuran-1'- 19
BEHE BT ARG K -4-0-p-D-H G E propanol base neolignan-4-0-B-D-glucoside
126 7R8R-3'9,9"- =4 HE-3-H4H FE-7,8- K IFIRIG-1- B 7R,8R-3'9,9'-trihydroxy-3-methoxy-7,8-dihydro-benzofuran-1'-propanol 19
AN R 4-0-0-L-REWEH base neolignan-4-0-a-L-thamnoside
127 THKRE syringaresinol 20
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117 R=Xyl 119 R, =Rha, R,=H 121 R =H, R, = CHj, Ry;=Rbha (erythro)
118 R=Glu 120 R, =H, R,=Rha 122R = H R,=CH;, R;=Rha (threo)

123 R,=R,=H, R;=Rha

124 Rl:Glu, R,=R;=H
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125 126

E3 MEhAREZRFUCSIRUFEN

Fig. 3 Chemical structures of lignans in pine needles

x4 WEPRBERELEY

Table 4 Aliphatic compounds in pine needles

T Hi L A4 7R FLAIR LER W b 2 Brn S O
128 B-HHME B-myrcene + + + + + 1,891
129 Zihlh ocimene + + + + 19,11
130 (2)-3,7-ZF3-13,6-+ )\ =M (2)-3,7-dimethylocta-1,3,6-triene + 10
131 24-% Ik 2,4-decadienal + 8
132 FfERE linalool + 8
133 (S)- 7 Heie (8)-linalool + 9
134 X citronellol + 10
135 ZERUIERS linaly! acetate + + 1
136 A-B-& AW trans-p-farnesene + 9
137 B-AFSHE B-sinensal + 8
138 FEILREE nerolidol + + + 1
139 Z& AW farnesyl acetate + 1
140 HHE 4 neophytadiene + + 1
141 M4 phytol + + + 1

Ao Ko M IS PN P
128 131 132 133

PSR AMMWW

134

I K)\/\/K/\/K : :
)ko & & & )\/\/k/\/k/\)k/ HOW
139 140 141

B4 HEPREREAMNELS

Fig. 4 Structures of aliphatic compounds in pine needles
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RHUYIAN B R AARS BT R i 35 B — 8 Pt | AL g
PER324 SR AT NI 78 1 R AAFA ST 85% L BEHRHX
W A 22 B 5 5 R YE R Candrogenetic
alopecia, AGA) BU/NRBITHUER, ig B REIAEH 1
4. 8. 12mg/kg, 455K ZIEIY LA EAH
KU AGA PMRISERAEK. GREMINE 85%
LSRRI e PR AR 2R N TG 1t S AT i B &
BB T E2 MHKEF 2 (nuclear
factor E2 related factor 2, Nrf2). P bLiCJEES 1.
MAT MR -1 mRNA 5&EARERE, #f] Kelch
FE ECH FHREA 1. FALAEK I T-B1 mRNA 5
HRIE, WMHENZSZ B (Ed AGA NREK
AT BE S5 I0E Nrf2 Jréab N oS 5 18 i,
BIE R AN ¥ S S

BRI, FARE B2 B aitl fEhiafbne
19T AL FT20), T AR 22 0 ) 2 PP IR
i TAZRE, HENRAE Z TR RE ST e
BT H AR AR S B 2 L AR E &
Y RIE F ) 5 R e

Fagt B AT Lhod i s i o i A . St
AAGEEREYE, SCENVRMPUE RS /72820, Fadt R
HRADRIMF P EAPELRE ), BAFEE—E
) B AROC ZRBOT, ket e 3 I fe A% U b g o o A4
ML E AR, S A Y R s S
FH 2 S N T Bk E - B 3K B 2R S R i AR B4R
teidEtE, FE TSRS 5 R IR RE ST uts e I B 2
S5, B I AR My e IR A
PrEATEPER) R KB,
2.2 [EIM¥E

ORI, FA%E 20% CFEER BN S EIRER
R0 DY S M e 15| AT ) v TR /) B DA A2 2 RO PR K B
YA RIS VR, H RS AE S ER-34, Ji R
HEEBSHERA AR pH EINHEE T, FIHEIM) )
ks B TR SRR BT FAE T RN o
B AmmIfE . 25 RE RN EIEE =2 —Fhml il
IAETE S 1Y o 0 B EF BRI 77, R IH L BRI
o H 2] R BRI R ke A, A LAV MR PRI
T I 21 B i B 7 H 1 o
2.3 EmAgE

AR, SR 2R RS
WEFHT/ANR ISR KT, SFEOEERE. =
Pk vl A0 %55 B g B 1 ELIE] 1 (low density lipoprotein
cholesterol, LDL-C) Hlfm % FENRE FAAMHEEE Chigh

density lipoprotein cholesterol, HDL-C), #& = 2P

fefe 1 Kb AlE GRS . A e H kS
AL, SEAER AP, BERERREES
NS &, G RMRE 2T TR
PUEAALRE SR SGE = g ITURERS) . 7 B 2507 ig
NI FLAH 4 “d BE RER” B PRIER MY K
B, FAEHIRENY) 10.0. 5.0, 2.5 g/kg HIRER
WA A1 o PR 2 IALRE K BRI 7 ML PR R LI LI
MRER WRREZEE. M SHEE. LDL-C
I, BRI LIS AL 2 s MR S AL Bl . I 21
W5 4, T i T 2E 2R 00 0 M - 1 MR A R R A W 2 7%
B, JEETHERIRER. JRULEF. JRE. 24h JR
FRHEM R . JREQHEM 50, JRESERR . WIEERR
2, RFHBEA MRS B K B PRER IR A2 B
BEHHEME, HEAMAT. HIASHThAE. BEEaEs
T ST S R AR R B, AA ST R I 100,300 mg/kg
A S 25 AR AT 1 IR ITILRE A B L 375 e L . =
i LDL-C 7K*F, HDL-C /KA Zini e, Hig
HF S 00 00 B ) 86 P 27— 1 3R, R BARA ST EUY)
Al 2 80 v IR I K R T AR, e PR A
HTaI G B 73 7-1 FIE, NI H0H] ST R B, LR
B
2.4 P

DALEE BV Sigo LSRN R, ig P
A TR EUY) 0.5, 1.04 2.0 g/kg 42 10d, %%
FaEH A B DU AR BB E I . SRR,
A EE S EUY) AT R AN Siso MURIIAEK, HEAZ
HIMIRIZH LA B ik 4 SR -2 (B-cell lymphoma-2,
Bcl-2) FiLREFK, Bel-2 A1k X HE (Bel-2
associated X protein, Bax) FRIA L FE I, FERiAEr
F BRI AT BE 2 I Bel-2/Bax Sl 3R
PRI PR S IR AN AR T, B Uk
B R B U B R A AT Rl i e R R
FERPIRIAN M 5T IR AN TR SEI R . A
SEUOTRI Siso MR/ AR FURA BT SR -FAS bR
OB WP R 1 FH RN BR S D RE RIS . S
AR, ME SRS NRE 600, 800
mg/kg A RERMIBEIER, RN LR b
FICH 400, 600 mg/kg X PR LA 2 1 P F] 1S
RAEH . P e 4w e s, G4
WA BOE TR K RN R AL o EOR 5 S An g
SRR N RTERN R RGN, 45 RPN
R - N R PCE IR AR F AT R S R R AL
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R IET R Ko

T L A S U UL 25 8 a2 T R A% Ak M40
HIASF AR IG5, RGO, HiXEH
WPLE . BT AR ST BT E T, AR
HepG2 AT Go/Gy BLL B 23 hniga s, T
RPN T, HEIFVEAICNE . 2RI I
TRANET B R A E AS49 4HMfl. HepG2 4
N B MKN4S 4 o 1R 14 58 350 505 1R o £
F, FHIELAGE AS49 AR (e F il Thafa
EFRVRTE 120 pg/mL XF AS49 2 it ity 14 5 ) = ]
1K 71.29% o B IR IS AAFAETH R AU B R R
NEZXT 5 e g 200 A 1) 384 5 3505 0 PR A e A P
PR NSRBGS0 58 AS49 40> N B 3
HeLa 40/} >HepG2 #Hiffa > A\ 4/l HT-29 41>
MKN45 Zifd; M 75 8515 2R AR NG 3R AR T R 1
FONF 5 ol e e 2 ) 14 G A R AR A,
HIAE AR 259551 AS49 4 >HepG2 4 it >
HT-29 4 >MKN45 4 >HeLa 4.
25 E

T ARSI 2 PR R . A 22 B B B0
FCRE BB, R T AR R T A R SR
WFICEE SRR, METRIK. . BEIR BRI E)
IR A1, W VR 3R . ROk
W KB W2 R . SRR, WK
W OUEERE. AEFDNITE. RAMETES
ARG HIPNEE BRI F 22 B 8 & 3 Bz ik
6 350099 L B BRI BT T M . R S SR B B
PE AR RV E AT R - DR PUE X 15 P
2 BAPE B 2 B AR A R o R T B A P
(minimum inhibitory concentration, MIC), £
W, Fagt a3 -01E D3 BCE N = PR R 1 MIC
N 0.6~1.6mg/mL. =B MIC N 1.0~3.0
mg/mL. ERF [P MIC N 1.5~4.1 mg/mL, $&RiaEr
WER AR N RCE BAT WS MBUREE . SO
gt B 5 A Sz G 45 SRAR B, R B2 ER-TAE N
FPCB T L P T 2 O A R R A
AR T Ra st K IR IR SR o R 5 UM R
MBI FA G 2 -1 D FRBCE 0 WA T IR AT 1 1Y
MIC Jy 1 :32, HACREREN 118, UEUIRA S
ra-tHEY N RCE B BOR ARSI da TR AT
P FRIAE FH 0T

Al Fa AR RS FLEAARA BT IE Qe SR BT 5 =
BF P A 280 T b B P (AR KA R I E A, MIC

0.1 mg/mL. MAAEKRZHEIEN T, MERET, €]
SR ORI =2 I B 2 PR B ) AR T AR B
TR SRR 45 AR W, ARSI SUA ) S UM AE )
BARSRAIREAEH « BB iE T ge a1 — 2
VNS S VIRIAAAE, 0T Aoy R g s,
2.6 IMRE

EAREWLE S @A ERPIRGE RGN R, g
FAEHIK R 37.66 g/kg HE4E 7d, WIEERAEHRIPIRE
B ML RGN BT Toll #£324K 3 (Toll like
receptor 3, TLR3) & TLR4 & FIRIAMI I, L5
RIUFAET AT A%/ BUTZHEZY TLR3 K& TLR4 (1)
RiIE, %GR RR BT RIS 5 M B R )
SEATE AT S PRI ZH 23R TLR3 & TLR4 £
I RIEA IS, HENH AT e A2 i 0 PP
JiEF (respiratory syncytial virus, RSV) YL 5 i
TREFR L, Jl> RSV ZEAR N I A o RO S5 1501%
FIREEAAR S GLAn PR B2, e ok DY e 6 BE 2
FUIRTT 45 ZJ RIS 25 25 15 0L S FAEE I 25 |
RIPCEARIN T R BOR R AR . KIEIT 4
PG DL N AR SR R - DR ICE IR )
Pemr, HyumsE /e oE, MmErrar R b
BCE 31 pg/mL X RUEE R I HIHIZN 57.57%, A
JTHRECH 1.9, BAHEMPIRBREEN. R
Fat gk E - D R BCE BAT W L) T o B
QeRVER, FABTHaRR-1E M ERBCE 31 pg/mL X}
FH R0 B 25 (A 26 64.79%, 1697 HRECH 1.9,
FAMETE TR I, MASEF R AU ST B
AJ DUALE A A0 F /s BB B o B AR L Sk R O B
(human papilloma virus, HPV) v&, #EMIFA%ET 5
FGESE U AT R R T HPV &S 25401,
3 ImRMA
3.0 AHEZLAPHINA

(BT E&ETT) PAdidd: “Fmi s,
T ZRBEAREAT, ARG ZAREAT 1, ik
I —FRE AT, APIATT . FAH S+ T IRIE 2,
PUKIUA Y =F LT, PARR T3 oK an ik, il
A DABOK IR, JelRE L, tHK, Bk
. 150 #E A st Ya DT RG: Fa =
oo AR =tH, k—&, HEAE. @
X, HHEAES, BwEE, RS, SANE: F
At — 82ty IEl s, Tk —1E,
WIRETE, #rae—7t, ki EE”.

(ARFICF) B3Iadg: “Aama RIgmiet: H
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BB, MR, ks =k, BUTE,
BRI RO . e, DIOKERREL, TR .
wRlEE, I, MR, BROTUERE. K
Ko : A BRI s, 6, SHREZ
P, MR, R, IR, AR, A
MR3% . FEIE P T ATmE, ESSEE

AL, (ARFIF ) (AR E) CRFEHE
J7) BSSHEEAN LA IRTT “ SR XSIR  BRAT I
BT LR
32 EIRFRAFHEA

T 0% LK BRI B FH B A et B AR AT RS B 2 |
B HAPERE . SO TR, T EIT
FH_ETCHTEf=LIm . . 2R &, OFE. RIR
S, re ML AU A v g TURE A, _E 3R IR At i
FABOL, Z 200 “ MAkIFNGR” BR TR T, DABEFA%T
NEZ, WIRAEZY, BERER ), SRt
SRR, BEReh g, Mimmsaieth, &K
H MR, DLV SCRETE MASRS, M3 Mk
S, deEmE 2, LLCRiKT, R “ ik
[FVR 7 IR OB, AR L e v, fA i
LR P T e S8R R, T 32 1 RS8R
SISOV TR W Ik 5 I R T 5 RV 97 0 v 1L
PEANKRE MO B B HA AR 19T 2%, AT s if
BN DR LYIRe, FRRETRTT AL RAE R
NEEEZ P IER T, BTG A R R AEZR
T R SO0 i LK P B3 v $H i S RUE IR BB
W LDk R P V7 224 v ML I R 0Kt e
REEH ML, gk, SR s RIRDT, )
AN, HAR RN, 2ettiiE. BE
22 PRI A [RI 2 (R AA W8 I ok B B A B 12
P [A] 8144 (chronic intermittent hypoxia, CIH)
SR H L TS #0H] CIH /31 p38 22551k
AR AZ T «B {5 T IR &L T I RAE ST
RSN, FERTHHIS SR AR SR N R
1 RIS, (edt—S B, F AR s A s
BN B DI RE USO8 I R i BT A ER IR DL
Je T B RUR RAF, AT A R Ik v e i i
B R BH TCRE R S ARAE, 1T B 12 S0
B G REPR ZR R T YR IS AR JORE S BE, 3k B e B4
TWImREE SR B4R H A, AR LB AN RSB,
EREA I PIP e I =i WA S e o R = (AR
LA Sk A XS e AN B 5 1621

S R SO B A W I K R R BB S

WY 247 2 BURE PR 2 530 T I e AR Re s
Rz I MR A . BCE M= & EEIRAS, L
B ORI T PR 2 50T L 8 AR I IR
JPRHEL, AR o 5G4 TR WS I ik 5
I AR DURE AT RS W R & UG AR e i
F B MFEAN IR o Aa i bk e IR FEAEWIZ 1R
i VA v L s T S R B A )
B BEE PAARIEA,  ELAA WS (i ik R FE i P B AL
il 15 M3 miRNA-375 FKIEKF- 5 UIHH 0],

T 8 T Jk R J K A R R A Ak s R
0 LA S L K, I R T R, AR 12 i
fr A 2 a7 o B B R S e, AL
T IL FE ST N S KBRS L (cerebral atherosclerosis,
CAS) K FRBEAY, ig A b I ik B JC B 7K W 20 mg/kg
HELE 4, AT RO BRI G, A0 S K
HHRSE 2 e G5, R 4] Noteh 38 B8 41011 28 1
DA R T30 B B R R T i, R i OR A FH o
F R WS MLk B A 2 B A VA T ey I 0 g I A P 2
CAS HIVER, FHRFELRY P B 40 H Dy e A 45347 1)
EAT, AR ML S 308 Notch 18 % 1 RIAH Ko

o 0% L R P BN R FH 6 7 00 R sk DA R0
DIReRsts, FHmIN KR RS PEF (50 mg/kg)
ZH. ARSI AKEE (600 mg/kg) 4. BcEHZE (R
PEF 50 mg/kg+ A I ik FE AR FE 600 mg/kg) 4,
W LRI RS T 2L A R 5 3 1) SD K
(VR S AN Rt A & o Ry ER . Siiagh
A B Ik R e BRI A 1~ 5 7 1 I FH P A 24 |
R RAE, R S utith, R RIThREsZ
1, HAERMLEI A A5 IR B R4k & A s B A
il 2 It 2 R R & 2 IR H B -9 (cystein-asparate
protease-9, Caspase-9) FikA J081, FARS i ik B fie
e ] Ly /b s R 3 (endoplasmic reticulum
stress, ERS) SI2MI4HMMT:, I H X4 T
PIVE 5 HGB T2V SRR D7, AR W8 I ik R i
FnRe &l K ERS Frm e -5 e C/EBP
[FJRE . Caspase-12 HIFRIAKFHb 4T,
PR MR I P EE T BT, AR R E RO,
4 FHEERE

EHE N —Fife g2y, EFRIE R A s+
IEA, BARILET (BENFRD), £ (R TE&%E
T AREILE ) CRPFEETT) (AEHNH) FLA
AEER A I AT I RIBSE S 1T
'R DTN MEFNF R B, EEEH b



© 7952 -

¢E % 20226127 $53% B 248 Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 24

K\ R RIERFEZ MG, H SRS ik

K. WSS iz, HAb R s AT

FAHRT L o FABTLEAL G0 8 FH P E DK BRGS0 AH

R0, (HIARHT AU W i EE . BER O A

SEARARMEVA AT R, P& i 2 i SRR

WA, SRR KSR I B o3 B 2 B4R FH AT 7

B DA T RIS R I R A Pl B

PEL MG PURE . PUEE. PURTSFZFEN, 2

B B R BB ER, e 2R

Pria Al AR D7 TR B e, AR

R WK T R EGUEAC IR B 77 T

RIEER, VLB SR B BLE T R A

JE SRR N LR LA T T, B, BT

FABFREIR A%, BAT B 22 S ARAEAR R B T B

1T, FESLSEENE RS AE T b, AT

CLZE &AL 40 N FH 5 IAHIE 78 A i B a1 Jo

WM. HIR, IRAKHA G S R o) 25 B IE PE AT

Ho RINERST 2T IWRE T, HAAER S

Fath, BLSEEHIR L E T E Bea, e ZEAER

WE9E 2 ALK BBV, w456 01 A5

AR 2H 2% 85 BRI N BRI 24 B A S AU

o LR EPTIR, ARNHAE BB TN IR T3 58

H R ESMERIRAR FAE RIS, RETFR A

2 A, DU GF iR 55 T NSt Bl
FBAR ALY EPRGEFZFR
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