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Abstract: Objective To study the chemical constituents of Salvia miltiorrhiza and their anti-asthma activity. Methods The
compounds were isolated and purified by silica gel column chromatography, gel column chromatography and preparative liquid
chromatography. Their structures were identified based on spectroscopic data and physicochemical properties. The anti-asthma activity
of the obtained compounds was evaluated using B-hexosaminidase release assay and RBL-2H3 cell degranulation model. Results
Seven compounds were isolated from the ethyl acetate fraction of S. miltiorrhiza and identified as (S)-3-(3-hydroxy-4-
methoxyphenyl)-1-methoxy-1-oxopropan-2-yl (2S,3S)-2-(3,4-dihydroxyphenyl)-4-((£)-3-(((S)-3-(3,4-dihydroxyphenyl)-1-ethoxy-1-
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oxopropan-2-yl)oxy)-3-oxoprop-1-en-1-yl)-7-hydroxy-2,3-dihydrobenzofuran-3-carboxylate (1), rosmarinic acid (2), methyl linoleate

(3), 4-oxononanoic acid (4), (£)-9-octadecenoic acid (5), (9Z,12Z)-nonadeca-9,12-dienoic acid (6), and n-13,16-nonadecadienoic acid

(7). The bioactivity results showed that compound 1 inhibited the release of B-hexosaminidase, reduced the levels of mouse mast cell
protease-1 (mMCP-1), B-mast cell tryptase (3-MCT), histamine (HIS) and leukotriene C4 (LTC4), and significantly ameliorated the

degranulation of RBL-2H3 cells. Conclusion Compound 1 is a new water-soluble phenolic acid, named 9"-ethyl salvianolate B, that

may exert anti-asthma effect by inhibiting mast cell degranulation.

Key words: Salvia miltiorrhiza Bunge; 9""-ethyl salvianolate B; rosmarinic acid; methyl linoleate; water-soluble phenolic acid; anti-

asthma
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TR, FES ) 3 B o B IR vA PR —
TEEEZR (AP FKEER RS (P
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By, ARSI ZHIERER CBEAL AT T RS
WHFL, M B3 7 MeE, a8 (5)-3-3-
hydroxy-4-methoxyphenyl)-1-methoxy-1-oxopropan-
2-y1 (25,35)-2-(3,4-dihydroxyphenyl)-4-((£)-3-(((S)-3-
(3,4-dihydroxyphenyl)-1-ethoxy-1-oxopropan-2-yl)oxy)-
3-oxoprop-1-en-1-yl)-7-hydroxy-2,3-dihydrobenzofuran-
3-carboxylate (1), EIEFR (rosmarinic acid, 2).
E 7 R H I8 (methyl linoleate, 3) . 4-oxononanoic acid
(4). (2)-9-octadecenoic acid (5)+ (9Z,12Z)-nonadeca-
9,12-dienoic acid (6). n-13,16-nonadecadienoic acid
(Do EY 1 FHIKIEEB RS, sl
9"-FHHR B 5 LR WA R IR, (a1
REML I -2 5 O A AR, PRI R4 i 2R
M 1 (mouse mast cell protease-1, mMCP-1). B-
KRR AR (B-mast cell tryptase, B-MCT). 4%
(histamine, HIS) I =/ C4 (leukotriene C4,
LTC4) /K, .35 RBL-2H3 40 B AORII 5 o
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Fig.1 Chemical structures of compounds 1—7
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Bruker AVANCE 111 500 MHz # 3:#% fi 3E4R1X
Bruker maxis HD % ®AT S 0] i 154% ({5 [E Bruker
ANAED, MG (100~200. 200~300 H)
S B EOTERERAR (GFassr B SIFEELT) D, MCI
gel CHP-20 KRALWIE (HA =345 AF]), Diaion
HP-20 KFLWAE (HAZZE2%/AF]), Sephadex
LH-20 %% (Pharmacia Biotech), Toyopearl HW-40
C B (HA TOSOH A F]D, Y-l £ i S0 ik
24 (FEEHEIERHHARA D, YMC-Pack
ODS-A 73 Bk (250 mm X 20 mm, 5 pum, HA YMC
AT, ODS (40~60 yum) 1 YMC #4t. N-1000
R et 78 A S SHB-B9SA BIEM /K R Z FHE S %R
R EAX A IR A R 5. DFZ-3 BY 3025 T
Far= | Ll AER ). BTRA VAT A
Mrafio (it 4l 2% 5 . HIS. LTC4. B-MCT & mMCP-
1 ¥] ELISA A7 S350 H YL 25 B e A R A
AT (54058 MM-0548M1. MM-0395M1 .
MM-0132M1. MM-45085M1). g4 1f1i#E (FBS)
H# LRI R AR AR (HZFEH);
DMEM #5573 H Gibco Invitrogen A5 & FH
B BERER. C48/80 M 4-RHIEIRIE-N- LT FE-B-
D-ZFEAH % B (PNP-NAG, #it'5 N9376) H H %
Sigma A #]; PHTPP 4 5 32 [E MedChemExpress
AF.

M PE2T 2020 45 9 H R H iR e m BH T 7 02,
22 30] B HH R 2 K R B T A S HE T B B e
NIEFEHEYIFLZ S. miltiorrhiza Bge. [T 1R S AR
25, AR (20200901B) A7HC T e H R 245K 5 2
T2ERF T
2 ik
21 REERESE

TS THER AR ZE 50 kg, LA 50%P5ER = iR
2240 J5, NERE3 W, WIE, AIFEW, W
JERFEAFBIRE 18.4kg, TREUEN 36.8%. ZH
KBS, IR BSR LB, 1E T EEREHL,
RN &AL, DUETR L BEiBAL (239.0 g) LRERAE
tanlk, DR S b R SR - R R S
FEVERL, 155 8 N> G1~G8. Gl LRl (it
Iy, ATHEE-BETR CBE PR LT 4 N G-
1~G1-4. G1-3 & Sephadex LH-20 &¢/iAE, 70%H
BEWEL, 1938 3 M G1-3-1~G1-3-3. G1-3-1 4
il % RAE i CHREE-K 73 127, AREBURE

3.0 mL/min) #%S2MLAEY 3 (9.3 mg, ®=15.7
min) 16 (15.7mg, ®r=17.9min). G1-3-3 &}
HE AR ETRE (- 55 145, RRURE 3.0
mL/min) §il &5 2 A5 4 (23 mg, r=16.9 min).
5 (12.4mg, ®R=19.4min) 7 (17.4mg, r=22.4
min). G6 b MCI#, S/KHEEEN, 535 4H
7y C6-1~C6-5. G6-4 % Sephadex LH-20 EEfiHE:,
PL 75% LS, 193] 5 N5 G6-4-1~G6-4-5,
G6-4-4 221l % HPLC (FFEE-/K 72 & 28, MRFUf &
3.0mL/min) i, AELAEP1 (103 mg, =172
min). G6-4-5 il % HPLC (FE-/K 64 : 36, 1k
iR 3.0 mL/min) 4%, 32L& 2 (4.1 mg,
R=19.2 min)-
2.2 pEFES A

RBL-2H3 4Hffii 7= T 37 C. 5% CO, ¥iF:46
o, BONECAE K AR T 5280 . KAl 2 X 10*
ANmL %%, 200 uL R 24 FLR, 159724 h
JEr A E: AL CREgale, (Una i, H
FRIES SRR IEF WA CHaip, AT
AP, 00 Al B-22 2k UM S (B-Hex) B
TR, A R B SURL () FE 28 25 ) L A4 (54 i,
HIN 20 pg/mL C48/80 Hill ¥, FH T F S i SR AR 7Y ) |
PG CRAmM, Ay 1. 2.5. 5. 10, 20, 40
umol/L 9"-FFHYFR B H.ZHg, FIA A 20 pg/mL
C48/80, FH T VAl AN [FIUR FE 2540 C48/80 15 i il
FLHIHIERD Moalgd (4, A 1% Triton
X-100, F-TZ2fEANE LR RCASEE B-Hex, {ENBBR
AT . 254 K& C48/80 YH & sk . 41
% 30 min J5, UCHELNAR BB T 5 S
2.3 B-Hex BFZENE

A5 2H A A3 50 uls I\ 50 pl 1 mmol/L
(1) B-Hex JRAIATR (4-FFEIREE-N- 2 BEHL- B-D-2 &
B PE), 37 CHE 1 h. A 150 pL NayCOs/
NaHCOs Z bR ¢ 1 [ 8, T 405 nm AR I & WL
R () E. HARITHE B-Hex BT

B-Hex BEIHR =(4 sp—A «e)/(A ps—A =¢)
A s NEE UM TARTIAN) A, A 2o NTEAM A, A N
Mt 4H A
2.4 BB AZARERR SR AE S HERRA I KL L AN 22

B “2.27 BUN AR 4R EIE W, 4% ELISA ik
FE UL B ERAE, 43 mMCP-1. B-MCT. HIS
S LTC4 (7K B U B I 4m i 4% s &
(400 pL/FL)s A 0.5%H VL s (300 puL/fL),
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FiRGE 10mine FFY9, PBS Yeik 2 Ik, THEE
SAEE FEIHAR, ] N R SR
3 #R
3.1 HHmEE
EY 1. LOEREER, 5% T HE. HR-

TOF-MS & 5T B TR m/z 797.508 0 [M+
Na]* GHEAE N 797.507 7, CaoH3:016Na), Hi5E 7
TN CaoHasOr60 AMIRIER 22, UV A" (nmy:
208 (3.45),254 (1.10); IR vir (cm™): 3363 (J245),
2 950, 1 733 (igH3L), 1 609 (F57FK), 1 282, 1 199,
1030, 'H-NMR (500 MHz, CD;0D) i (% 1) H,
FHENXZED 34 ABX RGHE 55 ou 6.89 (1H, d,
J=2.4Hz, H-2'), 6.68 (1H, dd, J = 8.2, 2.4 Hz, H-6"),
6.59 (1H, d,J=8.2 Hz, H-5"); dn6.71 (1H,d,J=1.9
Hz, H-2"), 6.35 (1H, dd, J = 8.2, 1.9 Hz, H-6"), 6.27
(1H, d, J=8.2 Hz, H-5"); du 6.58 (1H, d,J=2.0 Hz,
H-2"), 6.68 (1H, dd, J = 8.2, 2.0 Hz, H-6"), 6.36 (1H,
d, J =82 Hz, H-5"), RWASTHEH3IA1,34-=
WARZKIR . 5 1 HAMIAE A 5 & E 5 0u6.77 (1H,
d,J=8.3Hz H-5). 7.21(1H,d,J=8.3 Hz, H-6), %
AR 1A 1,23 4-DUHUARR IR . 1 20 e Aot 1
=5 on 7.63 (1H, d, J=15.9 Hz, H-7). 6.28 (1H, d,
J=159Hz, H-8). It4h, EMEREHXFIEGES
ou 5.89 (1H, d, J= 4.0 Hz, H-7'), 4.42 (1H, d, J= 4.0
Hz, H-8"), LA} Sy 5.20 (1H, m, H-8"), 5.15 (1H, m,
H-8"), 4.11 (1H, d, J= 6.6 Hz, H-10"); 2 MHA (S
5 6n 3.81 (3H, s, 4"-OCH3). 3.65 (3H, s, 9"-OCH3);
2 NEHFAE S 64 3.02 (1H, m, H-7"a). 2.89 (1H, m,
H-7"b) # 6y 3.01 (2H, m, H-7"); 1 NHIEE S o
1.17 (3H, m, H-11"). 3C-NMR (125 MHz, CD;0D)
WERIR 40 MR E S, 454 DEPT i nl %1, 775 4
B RFEHR (Oc 170.9, 170.4, 169.9, 166.6); 4 41ZKIL
WfE S (3L 24 ANJ5amk, b 13 MR, 11 ML
B)s 1 A (5c 142.5, 114.9); 4 DESR
(0c 86.9, 74.3,73.5,61.0); 1 NMKH IR (5c 56.2);
2 MHEIE (O 55.0, 51.4); 2 NIEFE (dc 36.5,
36.0); 1 MHIE (5¢ 13.0). FIRBIERF IR~ IZAL
EVNIKEIEMTRKZ Rk, 5FHHIR B KAV
F{l. 'H-'"H COSY %, H-5'/H-6'. H-5"/H-6". H-
5"/H-6"+ H-5/H-6 FIAHRAS 50 BRIESL T 4 NRIF L
ARG o £y H-7/H-8'HH55 % BI7-4E -CH(OH)-
CH(O)- 7 B¢ ; H-7"a,b/H-8" . H-7"/H-8" L\ }% H-10"/H-
V"R 540 ke 1 3 AMEE B ek & .

=1 &% 18 'H-NMR 1 3C-NMR #3& (500/125

MHz, CD;0D)
Table 1 'H-NMR and '3C-NMR data of compound 1
(500/125 MHz, CD30D)
23 A M &
1 124.9
2 123.2
3 147.8
4 146.5
5 6.77 (d, J = 8.3 H) 117.0
6 7.21 (d, J=8.3 Hz) 120.8
7 7.63 (d, J =15.9 Hz) 142.5
8 6.28 (d, J =15.9 Hz) 114.9
9 166.6
1 131.8
2' 6.89 (d, J=2.4 Hz) 115.0
3’ 144.8
4! 143.8
5 6.59 (d, J = 8.2 Hz) 115.9
6’ 6.68 (dd, J =8.2, 2.4 Hz) 117.1
7 5.89 (d, J=4.0 Hz) 86.9
8 4.42 (d, J = 4.0 Hz) 56.2
9’ 170.9
1 120.6
2" 6.71 (d, J=1.9 Hz) 116.2
3" 144.7
4" 143.9
4"-OCHs 3.81(s) 55.0
5" 6.27 (d, J =8.2 Hz) 114.8
6" 6.35 (dd, J=8.2, 1.9 Hz) 120.4
7" 3.02 (m), 2.89 (m) 36.5
8" 5.20 (m) 74.3
9" 170.4
9”-OCHs 3.65 (s) 51.4
1" 127.3
2" 6.58 (d, J =2.0 Hz) 116.2
3" 146.5
4" 147.5
5" 6.36 (d, J=8.2 Hz) 114.9
6" 6.68 (dd, J=8.2,2.0 Hz) 117.9
7™ 3.01 (m) 36.0
8" 5.15 (m) 735
9" 169.9
10" 4.11(d, J = 6.6 Hz) 61.0
11" 1.17 (m) 13.0

HMBC i (] 2) , REMHRES: H2'H
C-1'. C-3'; H-2"5 C-3"; H-5"5C-4"; H55C-
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2 A% 14 'H-'H COSY #1 HMBC #%
Fig.2 Key 'H-'H COSY and HMBC correlations of
compound 1

4; H-7 5 C-1. C-2; H-8 5 C-9; H-7"5 C-1"; H-
8"5 C-9", C-6"; H-8"5 C-7"; H-7"ab 5 C-1";
4"-OCHs 5 C4"; H-7'5 C-8'; H-8'5 C-9'. Z&+5
RFRAES, H5CHEIIER salvianolic acid BLO
FHEC, AP 1 S5 22 R AE T H C-9"R ) L R4S
#J (-COOCH2CH3), TfijiE salvianolic acid B H 7
B (-COOH). 1%L HEMAF/EH HMBC i
1 H-10" (0n 4.11) 5 C-9” (6c 169.9) HIAHKAZ 5 LA
K HR-TOF-MS fff 7€ 11 5> F 3 CaH3s016 C#¢
salvianolic acid B £ i C,Hy) 1B LLIESE,

7E NOESY i1, H-7" (61 5.89) 5 H-8' (611 4.42)
AT IR BH (W AH (5 5, ARYE NOE SR EE, 42 4
JRF 2SR EEES /N T 0.35 nm IFE ) U000 24 5
ARG, MR =2 7= (A BE B it » 7E SRR
Wk ZH, # H-7'5 H-8" T EM OB, H
2 AJEE B —FAE 0.25~0.30 nm P, NEILEER
NOE #2%; M ab T 7 (e, =¥AFE i
KT 0.35 nm, NOE FHKA5 T EAE B KB5S
I, AL H NOE AH X HIE AR /R H-7'5 H-8'1]
REAL TERFIIAPEM, BIARX MR R BT C-
8"Fl C-8"hr T FHMEMINR W EMISE b, MR E HER
K, NOESY ##fs Joik A H AR 8L . 9k, SR
BTN TR I S AR AR AT T 1PC-
NMR {2200 #8155, A GIAO J57%:1E B3LYP/6-
311G (d,p) KPR IHHESHELE NMR S48, Hil
ik DP4ER A M X LG 5 1H H AL B 3T UL
gEELR], MR (7'S,8'S,8"S,8"SY) HA fe i BAS
DP4 5N 98.9%. Rk, AW 1 (AR F4 B
BN FIRMAL, FFH TDDFT [B3LYP/6-311G(d,
p)] FiEXT 2 Mpdax i AL EEAT ECD L, Kt HAE
ASMERATING . 458K, SLll ECD 5iHH
ECD MR R (& 3) —%, EE 1 14
XK 7'S,8'S,8"S,8™S, £ SciFinder 162, %Ak

— Calculated ECD Spectrum of 1
== Calculated ECD Spectrum of 1
4= — Experimental ECD Spectrum

2_
P
'.g 0-/\/,.\ ’—- h
8 —2= ' * I” \\ .’
vy ~a
A
s
_4_
—6 T T T T 1
200 300 400

A/mm

3 &AW1 HLBITE ECD Eif
Fig.3 Experimental and calculated ECD spectra of

compound 1
EVNARNIIE R EY), A 9"-FHHIK B
2 BE. H TH-NMR Al BC-NMR %3 W3 1.

&M 2: LEEPIREAE, 5% T H . ESI-MS
m/z:361.1 [M+H]*, 2T 3RA CisHi60s, AHIAIE
A 11, '"H-NMR (500 MHz, CDsOD) 6: 7.54 (1H, d,
J =159 Hz, H-7), 7.03 (1H, d, J = 1.9 Hz, H-2), 6.77
(1H, dd, J = 8.1, 1.9 Hz, H-6), 6.76 (1H, d, J = 8.1 Hz,
H-5), 6.76 (1H, overlapped, H-2"), 6.75 (1H, overlapped,
H-6'), 6.74 (1H, overlapped, H-5"), 6.28 (1H,d,J=15.9
Hz, H-8), 5.15 (1H, m, H-8"), 3.11 (1H, m, H-7a), 2.99
(1H, m, H-7'b); 3C-NMR (125 MHz, CD;OD) J: 128.8
(C-1), 115.1 (C-2), 144.6 (C-3), 145.7 (C-4), 116.1 (C-
5), 120.3 (C-6), 145.8 (C-7), 114.8 (C-8), 167.3 (C-9),
126.4 (C-1'), 113.7 (C-2'), 148.2 (C-3'), 143.7 (C-4"),
113.6 (C-5"), 121.6 (C-6'), 36.9 (C-7), 74.6 (C-8"),
173.8 (C-9"). LA B3l e 5 SOk o B A — 207,
BB 2 NRERTR.

&Y 3: AR IE &, 5% T FEE. ESI-MS
m/z:295.2 [M+H]", 73§ A CioH3402, AEHE
4 3. 'H-NMR (500 MHz, CDsOD) §: 5.37 (1H, m, H-
12), 5.32 (1H, m, H-10), 5.31 (1H, m, H-13), 5.29 (1H,
m, H-9), 3.64 (3H, s, 1-OCH:), 2.32 (2H, m, H-2), 2.78
(2H, m, H-11), 2.06 (2H, m, H-8), 2.05 (2H, m, H-14),
1.71 (2H, m, H-3), 1.33 (2H, m, H-4), 1.33 (2H, m, H-
6), 1.33 (2H, m, H-15), 1.31 (2H, m, H-5), 1.30 (2H, m,
H-7), 1.29 (2H, m, H-16), 1.29 (2H, m, H-17), 0.91
(3H, m, H-18); 3C-NMR (125 MHz, CD;0D) d: 175.9
(C-1), 51.9 (1-OCH3), 34.8 (C-2), 28.2 (C-3), 30.2 (C-
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4),30.2 (C-5), 30.2 (C-6), 30.5 (C-7), 26.5 (C-8), 130.9
(C-9), 130.9 (C-10), 26.0 (C-11), 129.1 (C-12), 129.1
(C-13), 28.1 (C-14), 30.2 (C-15), 30.7 (C-16), 23.6 (C-
17), 14.4 (C-18). LA byl 4in 5 SOk i Fa A —
), WS EY) 3 MR .

EY) 4: wEOEDIRE A, 5% T HEE. ESI-MS
m/z: 173.1 [M+H]", 7373y CoHi603, AIAIEE
4 2. 'H-NMR (500 MHz, CDCl3) 8: 2.73 (2H, m, H-
3), 2.64 (2H, m, H-5), 2.46 (2H, m, H-2), 1.59 (2H, m,
H-6), 1.32 (2H, m, H-7), 1.28 (2H, m, H-8), 0.90 (3H,
m, H-9); 3C-NMR (125 MHz, CDCl;) 6: 178.5 (C-1),
31.3(C-2),36.7 (C-3),209.1 (C-4), 42.7 (C-5),27.7 (C-
6), 23.5 (C-7), 22.4 (C-8), 13.9 (C-9). LA Lkt ¥ds
kg A — ), WA 4 N 4-
oxononanoic acid.

WG 5: B AWRRE A, 5% T H . ESI-MS
m/z:283.3 [M+H]", 713 H CisH3402, ABHIEE
79 2. 'H-NMR (500 MHz, CDCl3) 8: 5.35 (1H, m, H-
9),5.31 (1H, m, H-10), 2.36 (2H, m, H-2), 2.35 (2H, m,
H-8), 2.33 (2H, m, H-11), 2.02 (2H, m, H-3), 1.64 (2H,
m, H-7), 1.64 (2H, m, H-12), 1.25 (16H, m, H-4~6,
13~17), 0.89 (3H, m, H-18); BC-NMR (125 MHz,
CDCls) 6: 179.5 (C-1), 33.9 (C-2), 22.7 (C-3), 29.4 (C-
4),29.0 (C-5), 29.2 (C-6), 29.7 (C-7), 29.7 (C-8), 129.7
(C-9), 130.0 (C-10), 27.2 (C-11), 29.6 (C-12), 24.7 (C-
13), 29.7 (C-14), 29.4 (C-15), 29.6 (C-16), 31.9 (C-17),
14.0 (C-18). LA bl a5 SOkl B A — 10,
WS G 5 N (2)-9- T )\BRIGIR GHITER) .

&Y 6: wONIRE AR, 5% T HEL. ESI-MS
m/z:251.3 [M+H]", ¥R N CisHas, AMEMEE N
2. 'H-NMR (500 MHz, CDCl3) §: 5.37 (1H, m, H-9),
5.35 (2H, m, H-10, 12), 5.34 (1H, m, H-13), 2.77 (2H,
m, H-2), 2.34 (2H, m, H-14), 2.06 (2H, m, H-3), 1.63
(2H, m, H-8), 1.63 (2H, m, H-15), 1.31 (10H, m, H-4~
7, 16), 1.28 (2H, m, H-17), 1.26 (2H, m, H-18), 0.89
(3H, m, H-19); '3C-NMR (125 MHz, CDCl3) 6: 179.1
(C-1), 29.8 (C-2), 29.4 (C-3), 25.6 (C-4), 27.2 (C-5),
29.1 (C-6), 29.2 (C-7), 31.6 (C-8), 127.7 (C-9), 128.2
(C-10), 34.0 (C-11), 130.0 (C-12), 131.0 (C-13), 31.9
(C-14), 29.6 (C-15), 29.7 (C-16), 24.7 (C-17), 22.7 (C-
18), 14.2 (C-19). LA by il 405 5 SCiik o S A —
H, MR EY) 6 4 (9Z,12Z)-nonadeca-9,12-

dienoic acid.

W& 7w AR E A, 57T FEE. ESI-MS
m/z:295.3 [M+H]", 73 F3 A CioH340,, AL
N 3. 'H-NMR (500 MHz, CDCls) 6: 5.36 (1H, m, H-
14), 5.35 (1H, m, H-13), 5.34 (1H, m, H-16), 5.31 (1H,
m, H-17), 2.36 (2H, m, H-2), 2.03 (2H, m, H-11), 2.01
(2H, m, H-15), 1.63 (2H, m, H-3), 1.30 (18H, m, H-4~
10, 12, 18),0.87 (3H, m, H-19); '3C-NMR (125 MHz,
CDCls) d: 180.2 (C-1), 31.9 (C-2), 24.7 (C-3), 29.3 (C-
4), 29.6 (C-5), 29.7 (C-6), 29.4 (C-7), 29.7 (C-8), 29.7
(C-9), 29.7 (C-10), 29.4 (C-11), 29.7 (C-12), 130.0 (C-
13), 128.1 (C-14), 29.7 (C-15), 127.9 (C-16), 130.2 (C-
17), 22.7 (C-18), 14.1 (C-19). LA i BE 5 S0k
g B A — 02, WS ENEY T N n-13,16-
nonadecadienoic acid.

3.2 %f C48/80 55 RBL-2H3 4M A Bk AN
ER

K FH C48/80 55 RBL-2H3 4 i i Bir 44 1
IR SME KA BB RO B S, XML& 1 3147
IR E . AREIR, SXIAMLL, 20 pg/mL
C48/80 VAR ALFRZH AL 30 min J5, RBL-2H3 ZHffIfE
AhRAE, H p-Hex. HIS. mMCP-1. B-MCT.
LTC4 B3R E18n (P<<0.01); 25L& 1 7]
SEFEIR (P<0.05. 0.01), WK 4, #rik
E 1 AT RO AR A B v A A R, AT R
(17T B Pt i 12
4 Tig

WP S RTE 25, A2 o i 5T 2 e
TEFHRTR By MIEFIRS CAIBYRR Y. AT
B IRMEFHSBERR CBEIBAL 7 B A2 1 ASEKiE I
mRAEY (1) UK 6 NMEALEY, Hh&Y)
3~7 AR ZRATED . RE BRI B Ay AFAE AT e
5* P2 MR L ZERCE 0%, (A2 B
RIEPRIEHEESE— PR

AW 1 A JE T BRI 2 T IR R,
5 R E HY salvianolic acid BIOA L, X H7E T
C-9"fi N .45 F) (-COOCHCH3) 1M1 JE35 R 3L .
X — 45K 25 S AT RE R AL S D AR M S B R R T
T3 B A S B W i M LA R E . i,
FIEy R B w0 ERK1/2/p38 5 Sl g i
MUCSAC i 3R IE, oest <IE iy S B4 Rk A
i T 5 90 1) B 4 B TBUEE e % 1 =050, AR AL
SRR, LAY 1 BRI EIH] C48/80 i T
RBL-2H3 40 f ks, $27n ik &4 1 1] geidid fe e



PER 2026E8H B57% BI15H  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 15

« 5812 «
A
20
#t
;}i 154 L. % Ep
¥ 10 =
5 2
T =z
-
XHEE OB 1 25 5 10 20 40
AW 1/ (umol- L)
C

B

B
5_
iiid
4 * *
dk dk

3

24

14

0 T T T T

SRR OB 1 25 5 10 20 40

L&) 1/(umol - L)

AW 1 /(umol L)
D E F
501 401 i 2.0-
#t — ol Hk sk
~ 401 L T ~ HH
T ) é 30 1 1.5 sk £
& 304 &0 é
£ £ &
F = 20 £ 1.07
O 20 T <
5 @ 3
104 = 107 = 0.5
=t A
0 0 T T T T T
WP R 5 10

B 5 10
& 1/(umol- L")

A
LA 1/(umol - L")

5 10

AW 1/(umol- L")

A-%F RBL-2H3 41l B-Hex BAliI5401; B-Xt RBL-2H3 4 HIS KT [52m; C-h 40 Ye it RBL-2H3 21 A (1) Bt JUkr s 7 3547 e i o
D-%f RBL-2H3 41l LTC4 7KF1540; E-%t RBL-2H3 40l mMCP-1 7KF50; F-% RBL-2H3 40/ p-MCT KFI50m . 553 HE 4 bkt

#p<0.01; SHBALE: "P<0.05 *“P<0.01.

A-Effects on B-hexosaminidase (B-Hex) release in RBL-2H3 cells; B-Effects on histamine (HIS) levels in RBL-2H3 cells; C-Detection of RBL-2H3 cell
degranulation by neutral red staining; D-Effects on leukotriene C4 (LTC4) levels in RBL-2H3 cells; E-Effects on mouse mast cell protease-1 (mMCP-1)
levels in RBL-2H3 cells; F-Effects on B-mast cell tryptase (B-MCT) levels in RBL-2H3 cells. #P < 0.01 vs control group; "P < 0.05, *“P < 0.01 vs model group.
4 LAY 1 RINFTR C48/80 55 RBL-2H3 HAREAR BAIAISANG (X +5,n=3)
Fig. 4 Effects of scompound 1 on C48/80-induced degranulation in RBL-2H3 cells (X £ s, n =3)

JIES DR 240 o B s~ At RO S B 5 T B R A o
JIES DA 4 P It R S 12 Wity 48 SAE 52 I8 F H 4o A 8
o CA8/80 J&— L S i I A0 g Jld Uk 15 5
7, HAERMLHSE0E G & H . 2dt Ca Wi T
i Syk/PI3K/AKT 155 1@ #%#H X . Salviamarinic acid
B it [F] IS4 22 B Roks = V) B RE TS, s FL AT e
VB FH T Wi R0k () 53 B s AF (i Ca?*{E 58X Syk
BERRAL) . SR, ABEFL SR B &) 1 FiED
(f¥ 103 mg), {ETEMMIIENERGIL G 0 2 %t
i FH RN BIVE RIALHIBE A CAnfs = B R A A
W, FEREEE L) KA N BT, X2

AHIE T 5K R PR

BT 1 ARSI T HS BH A 0 ) BE R 248
J R R 1, HLILEE A DX T S AP IR A A
W, AEARHE— PR NARREE SRR R, S Sk
A E SRR (D) @6 a6 ot
il % salviamarinic acid B & HATAEY), D3RS E &
WA, (2) RS b, R FAEEEAN
ST B EE R BT A s (3) M7 OVA S/ R
BEmG A, PPA HAR N 2GR0 S e . A R IE AN
AT B R AR P SR B i, 1A B TR
RGOSR T, AFF R HEENG S &
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