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One new abietane diterpenoid from Prunella vulgaris subsp. hispida produced in
Guizhou an its anti-neuroinflammatory activity
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Abstract: Objective To study the chemical constituents of Prunella vulgaris subsp. hispida from Guizhou and their anti-neuroin
flammatory activities. Methods The chemical components of 95% ethanol extract of P. vulgaris subsp. hispida was extracted and
separated by means of silica gel, Sephadex LH-20, reversed-phase ODS Cis column chromatography and semi-preparative high
performance liquid chromatography (HPLC). Then their structures were elucidated by extensive spectroscopic analyses, including
ultraviolet (UV), infrared (IR), high-resolution mass spectrometry (HRMS), nuclear magnetic resonance (NMR), and electronic circular
dichroism (ECD) methods. All isolates were evaluated for their inhibitory effect on nitric oxide (NO) in lipopolysaccharide (LPS)-
stimulated BV-2 cells by Griess method . Results A total of 16 compounds were isolated from P. vulgaris subsp. hispida and identified
as tetrandrine A (1), menthol B (2), salicylic acid (3), caffeic acid (4), bracteanolide A (5), ethyl caffeate (6), protocatechualdehyde
(7), 4-hydroxycinnamic acid (8), 3-hydroxy-4-(4-(2-hydroxyethyl)phenoxy)-benzaldehyde (9), methyl 3,4-dihydroxybenzoate (10),
3,4-(3',4"-dihydroxyphenyl)furan-2(5H)-one (11), ethyl lactate 3-(3,4-dihydroxyphenyl) (12), tyrosol (13), corchoionol C (14), methyl

rosmarinate (15), and ethyl rosmarinate (16). The anti-neuroinflammatory activities showed that Compounds 1, 2, 4—6, 8, 9, 12 and
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15 showed anti-neuritis activity, among compounds 1, 2, 6, 8 and 15 significantly inhibited the production of the inflammatory mediator

NO, with median inhibition concentration (ICso) values ranging from 3.48 to 9.22 pmol/L. Conclusion Compound 1 was a novel

abietane diterpenoid, named tetrandrine A. The compounds (1—16) were obtained from this plant for the first time. Moreover, nine of

the compounds exhibited obvious inhibitory activity against nitric oxide production of the LPS-induced BV-2 cells.

Key words: Prunella vulgaris subsp. hispida (Benth.); ethyl caffeate; methyl rosmarinate; ethyl rosmarinate; abietane diterpenoid;

anti-neuroinflammatory
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(nepetoidin B, 2). /K#& (salicylic acid, 3). Wil
ME B2 caffeic acid, 4) . 73 4L 5 H N5 A
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NMR ##5 (£ 1) PLA HSQC ¥ Bontb &4 1 h
A7 21 MRAES, B S MHEGES (&1 4MF4A
B (0c 61.0)]; 4 MNIEHIEE S 1 ANESE
(0c 63.4)]; 3 MAHES [& 1 MEEKHE (6
69.0)]; LI 9 FFRRAE S [& 1 DMHAHEE (6c206.3),
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A 1) C-3 HERIEEUR, C-18 HfEFHILEL
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'H-'H COSY ' &/~ H-1/H-2/H-3 . H-5/H-6. H-16/H-
15/H-17 M, 3R 3 NEERS. LAY 1
HMBC # (1), H-3 (05 3.51) Fl C-4 (5c42.3),
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Table 1 'H-NMR and 3C-NMR date of compound 1
(600/150 MHz, DMSO-ds)

[/4DA dc O
1o 343 1.25 (1H, dd, J = 13.8, 3.9 Hz)
1B 3.31 (1H, overlapped)
2a 27.3 1.66 (1H, m)
2p 1.60 (1H, m)
69.0 3.51 (1H, dt, J = 11.7, 4.8 H2)
42.3

5 41.0 2.04 (1H, dd, J = 14.7, 2.4 Hz)
60 34.7 2.68 (1H,dd, J=17.1,14.7 Hz)
6p 2.43 (1H, dd, J=17.1, 2.4 Hz)

206.3

111.7

137.4
10 40.1
11 139.8
12 154.3
13 1255
14 156.5
15 24.7 3.32(1H,d,J=3.0Hz)
16 20.5 1.27 (3H,d, J=6.9 Hz)
17 20.6 1.29 (3H, d, J = 6.9 Hz)
18a 63.4 3.07 (1H, dd, J =10.8, 4.8 Hz)
18p 3.36 (1H, dd, J = 10.8, 5.1 Hz)
19 124 0.65 (1H, s)
20 17.6 1.31 (3H, 5)
21 61.1 3.67 (3H, s)

S
- si&\ 5
A A~

E1 LA 1 #%5E HMBC (7 V). 'H-'H COSY (—) #1 NOESY (" ') #8%
Fig.1 Key HMBC, 'H-'H COSY and NOESY orrelations of compound 1
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fALiE T NOESY i B AH K5 5 #&, H-3/H-
5/H3-19 #1255, H-6p/H3-20/H,-18 fA{EMIFMES, Hrp
H-3. H-5. CHs-19 & o B[], H-18 ‘5CH3 20 ¥4 B
Wy, t—Pidit ECD 1HE (K 2), @i &4
1 ({550 ECD A5 ECD (1) i Z2H1 T H:ix, hEMN,
B 1 LRI N 35,4S,5R,108, £ Scifinder £
RS ZNHCEY, M NE RS A.
~ExptLECD of 1

207 === Calcd.ECD of (35,45,5R,105)-1
— — -Calcd.ECD of (3R,4R,5S,10R)-1

200 ‘ 3(I)0 l 40IO
A/mm
2 WEM 1 KA E ECD i
Fig.2 Experimental and calculated ECD spectra of

compound 1

th&W 2. FHEREK, ESI-MS m/z: 313.0 [M—
HI, % & AN CyH4Os. 'H-NMR (600 MHz,
CD;0D) §: 7.73 (1H, d, J=15.9 Hz, H-7), 7.29 (1H, d,
J=2.1Hz, H-2'),7.23 (1H, d, J = 7.2 Hz, H-7'), 7.13
(1H, d, J=2.1 Hz, H-2), 7.05 (1H, dd, J = 8.4, 2.1 Hz,
H-6), 6.91 (1H, dd, J = 8.4, 2.1 Hz, H-6"), 6.81 (1H, d,
J= 8.1 Hz, H-5), 6.45 (1H, d, J = 15.9 Hz, H-5'), 5.63
(1H, d, J = 7.2 Hz, H-8); 3C-NMR (150 MHz,
CD;0D) J: 165.9 (C-9), 150.4 (C-4), 149.1 (C-3),
149.1 (C-4"), 147.1 (C-3), 146.2 (C-7), 133.1 (C-8"),
128.1 (C-1", 128.0 (C-1), 123.6 (C-6), 122.9 (C-6'),
117.5 (C-2", 116.7 (C-5'), 116.3 (C-5), 115.6 (C-2),
113.8 (C-8), 113.3 (C-7"). LA F3# 5 SCik 4 1 B A
— ), ML ENAEY) 2 N nepetoidin B.

%é.\% 3: [Hash i (HEE), ESI-MS m/z: 257.2
[M—H], 47N CHeO;. 'H-NMR (600 MHz,
CD;0D) §: 7.85 (1H, dd, J = 7.8, 1.8 Hz, H-6), 7.46
(1H, ddd, J = 8.7, 7.2, 1.8 Hz, H-4), 6.91 (1H, dd, J =
8.4, 1.2 Hz, H-3), 6.90 (1H, m, H-5); *C-NMR (150
MHz, CD;0D) ¢: 173.5 (C-7), 163.1 (C-2), 136.5 (C-
4),131.4(C-6),119.9 (C-5), 118.1 (C-3). VA E¥ ¥ 5

SCHRARIE A —E0), MU AT 3 K .

&9 4. Atk AR, ESI-MS m/z: 179.0 [M—
H]", 213 A CoHzO4. 'H-NMR (600 MHz, CD30D)
8:7.53 (1H, d, J=15.9 Hz, H-7), 7.04 (1H, d, J=2.1
Hz, H-6), 6.93 (1H, dd, J= 8.1, 2.1 Hz, H-2), 6.78 (1H,
d, J = 8.1 Hz, H-5), 6.23 (1H, d, J = 15.9 Hz, H-8);
BC-NMR (150 MHz, CDs;OD) 6: 171.7 (C-9), 149.8
(C-4), 147.3 (C-7), 147.2 (C-3), 128.3 (C-1), 123.3
(C-6), 116.9 (C-5), 116.2 (C-8), 115.5 (C-2). LA L
Bl 5 SOk B JE A — 5O, WM EEY) 4 N
i P o

&Y 5. HEEKAR, ESI-MS m/z: 207.0 [M—
H]", 73 72N CioHsOs. "H-NMR (600 MHz,CD;0D)
5:7.22 (1H, d, J= 2.1 Hz, H-2"), 7.19 (1H, d, J = 9.0
Hz, H-6'), 6.83 (1H, dd, J= 8.4, 2.7 Hz, H-5"), 6.46 (1H,
d,J=2.7Hz, H-5),6.25 (1H, d, J= 3.0 Hz, H-3); 3C-
NMR (150 MHz, CD;0D) §: 174.3 (C-2), 166.1 (C-4),
150.6 (C-4", 146.9 (C-3"), 122.7 (C-17), 122.4 (C-6"),
116.6 (C-5", 116.1 (C-2"), 111.9 (C-3), 100.1 (C-5). LA
FEARE S SRR IE A S0, SR E SN
bracteanolide A .

WD 6: FEEK A, ESI-MS m/z: 207.1 [M—H] ",
2 FRN CiHi0s. '"H-NMR (600 MHz, CD3;0D) 6:
7.53 (1H, d,J=15.9 Hz, H-7), 7.03 (1H, d, J= 2.1 Hz,
H-2), 6.94 (1H, dd, J = 8.1, 2.1 Hz, H-6), 6.77 (1H, d,
J=8.1 Hz, H-5), 6.25 (1H, d, J = 15.9 Hz, H-8), 4.21
(2H, q, J = 7.2 Hz, H-1"), 1.31 (3H, t, J= 7.2 Hz, H-
2); BC-NMR (150 MHz, CD;OD) : 169.1 (C-9),
149.6 (C-1), 146.5 (C-1), 146.5 (C-3), 127.5 (C-2),
122.7 (C-5), 116.3 (C-6), 115.0 (C-7), 114.9 (C-8), 61.2
(C-1,14.4 (C-2". VL FHds 5 3CikaE A —g0,
M LAY 6 RMIHERR 2.1

W& 7. KAMGEER, ESI-MSm/z: 137.2 [M—
H]", 773N C7Hg0s. "H-NMR (600 MHz, CD3;0D)
5:9.68 (1H, s, H-7), 7.31 (1H, d, J= 1.5 Hz, H-6), 7.30
(1H, s, H-2), 6.90 (1H, d, J = 8.1 Hz, H-5); '3C-NMR
(150 MHz, CD;0D) d: 192.6 (C-7), 153.4 (C-4), 146.8
(C-3), 130.3 (C-1), 126.0 (C-6), 115.8 (C-5), 114.9 (C-
2). DA REE S SCkiRIE R A — B, WS
W7 AR LR .

&Y 8: FHEKA, ESIEMS m/z: 163.0 [ M—H],
43 F3N CoHs03. 'H-NMR (600 MHz, CD;0D) d: 7.60
(1H, d,J=15.9 Hz, H-7), 7.44 (2H, d, J= 8.7 Hz, H-2, 6),
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6.80 (2H, d, J=8.7 Hz, H-3, 5), 6.28 (1H, d, J=15.9 Hz,
H-8); 3C-NMR (150 MHz, CD;0D) ¢: 171.0 (C-9),
161.0 (C-7), 146.4 (C-4), 130.9 (C-1), 127.1 (C-2, 6),
116.6(C-3,5),115.6 (C-8). LA L %#i 5 k4R IE FEA
— W, HUETEED) 8 NRIEAIFERR .

&Y 9: FOK A, ESI-MS m/z: 257.1 [M—H],
73R A CisHi04. 'H-NMR (600 MHz, CD;0D) §:
9.67 (1H, s, H-7), 7.31 (1H, d, J = 1.8 Hz, H-6), 7.30
(1H, s, H-2), 7.02 (2H, d, J = 8.4 Hz, H-3', 5"), 6.91
(1H, d, J = 8.1 Hz, H-5), 6.70 (2H, d, J = 8.4 Hz, H-2’,
6'), 3.71~3.65 (2H, m, H-8"), 2.71 (2H, t, J= 7.2 Hz,
H-7"); BC-NMR (150 MHz, CD;0OD) 6: 193.3 (C-7),
156.8 (C-1'), 154.0 (C-4), 147.3 (C-3), 131.1 (C4"), 131.0
(C-3",5",130.8 (C-1), 126.7 (C-6), 116.4 (C-5), 116.2 (C-
2", 115.5 (C-6"), 114.9 (C-2), 64.7 (C-8"), 39.5 (C-7"). LA
R ER S SCRRAROE SR A B, S EAEY) 9 R
(B-FH-4-(4-Q- 2 LI KA T T/ .

EW10: Hestin (FED, ESI-MS m/z: 167.0
[M—H], 4T3~ CsHsO4o 'H-NMR (600 MHz,
CD;0D) ¢: 7.68~7.10 (2H, m, H-2, 6), 6.82 (1H, d,
J = 8.1 Hz, H-5), 2.50 (3H, s, H-8); '3C-NMR (150
MHz, CD;0D) 6: 200.0 (C-7), 152.6 (C-4), 146.7 (C-
3), 130.9 (C-1), 123.8 (C-6), 116.3 (C-2), 116.1 (C-5),
26.5(C-8). LA F¥#E 5 iR A —F 5], il
TENEY 10 N 3,4- " F2 2K R HI i .

& 11: FEEHAK, ESIMS m/z: 191.0 [M—
H], 73 73N CioHsO04. 'TH-NMR (600 MHz, CD30D)
5:7.07 (1H, s, H-2", 7.04 (1H, dd, J = 8.2, 1.5 Hz, H-
6'), 6.84 (1H, d, J = 8.1 Hz, H-5"), 6.24 (1H, s, H-3),
5.28 (2H, d, J = 1.5 Hz, H-5); '3C-NMR (150 MHz,
CD;0D) §: 178.0 (C-2), 168.2 (C-4), 1512 (C-4"),
147.5 (C-3"), 123.2(C-1"), 121.2 (C-6", 117.1 (C-5"),
115.1 (C-27, 110.1 (C-3), 73.3 (C-5). VA L% 5
BRIRE A — O, W ENEY) 11 8 3,4-34"-
TR HIR L) HRIR-2(S H)-Bld -

WEW12: BEKK, ESI-MS m/z: 225.1 [M—
H, 23X A CiHuOs. 'H-NMR (600 MHz,
CD;0D ) 6: 6.67 (1H, d, J= 1.5 Hz, H-2), 6.66 (1H, d,
J=4.8 Hz, H-5), 6.53 (1H, dd, J = 8.1, 2.1 Hz, H-6),
426 (1H, dd, J=17.5, 5.4 Hz, H-8), 4.13 (2H, q, J=7.2
Hz, H-10), 2.88 (1H, dd, J = 13.8, 5.4 Hz, H-7a), 2.78
(1H, dd, J = 13.8, 7.5 Hz, H-7p), 1.21 (3H, t, J=17.2
Hz, H-11); '3C-NMR (150 MHz, CD;0D) 6: 175.5 (C-

9), 146.1 (C-3), 145.1 (C-4), 129.8 (C-1), 121.8 (C-6),
117.6 (C-5), 116.1 (C-2), 73.4 (C-8), 61.9 (C-10),
41.2(C-7),14.5(C-11). PA_EEHE 5 SCik s 2 A
— 07, HUSEAY 12 5 3-(3,4- I,
R 2.1

AW 13: AETER AR, ESI-MSm/z: 138.1
M—H], TN CsHigO2. 'H-NMR (600 MHz,
CD;0D) ¢: 7.03 (2H, d, J = 8.4 Hz, H-2, 6), 6.70 (2H, d,
J=84Hz,H-3,5),3.68 (2H, t,J=7.2 Hz,H-7),2.71 (2H,
t, J = 7.2 Hz, H-8); BC-NMR (150 MHz, CD;OD) 6:
151.2 (C-4), 130.7 (C-1), 130.6 (C-6), 130.6 (C-2), 115.8
(C-3, 5), 64.3 (C-8), 39.1 (C-7). VA E-Heds 5 cikikia
RS, WSENEY) 13 ABEEE.

&Y 14 L OMPIRIEAR, ESI-MS m/z: 223.1
[M_H]f, %?ﬁ?y C13H20035 TH-NMR (600 MHz,
CDs0D) : 5.88 (1H, s, J = 2.4 Hz, H-4), 5.80 (2H, d,
J=3.0Hz, H-7, 8), 5.79 (1H, m, H-9), 2.49 (1H, d, J =
16.8 Hz, H-2B), 2.16 (1H, d, J = 16.8 Hz, H-2a), 1.91
(3H, s, H-11), 1.24 (3H, d, J= 6.9 Hz, H-10), 1.04 (3H,
s, H-12), 1.02 (3H, s, H-13); BC-NMR (150 MHz,
CD;0D) §: 201.2 (C-3), 167.5 (C-5), 136.9 (C-7),
129.9 (C-8), 127.1 (C-4), 80.0 (C-6), 68.6 (C-9), 50.7
(C-2), 42.4 (C-1), 24.5 (C-13), 23.8 (C-10), 23.5 (C-
12),19.6 (C-11)o LA Z0ds 5 Sk o 2 A — 350,
W E AW 14 N corchoionol C.

A 15: FEAMHIRY), ESI-MSm/z:373.1 [M—
H] ", 772N CioH 1305 'TH-NMR (600 MHz, CD;0D)
5:7.56 (1H, d, J=15.9 Hz, H-7"), 7.05 (1H, d, J = 2.1
Hz, H-2"), 6.96 (1H, dd,J=8.1, 2.1 Hz, H-6"), 6.78 (1H,
d, J=8.1 Hz, H-5"), 6.71 (1H, d, J= 2.1 Hz, H-2), 6.70
(1H, d, J = 8.1 Hz, H-5), 6.57 (1H, dd, J= 8.1, 2.1 Hz,
H-6), 6.27 (1H, d, J=15.9 Hz, H-8"), 5.19 (1H, dd, J =
7.8, 5.1 Hz, H-8), 3.70 (3H, s, 9-OCH3), 3.06 (1H, dd,
J=144,5.1Hz H-7a),3.02 (1H, dd, J= 14.4, 7.8 Hz,
H-7); BC-NMR (150 MHz, CD;0D) §: 172.0 (C-9),
168.1 (C-9%, 149.7 (C-4"), 147.8 (C-7), 146.7 (C-3"),
146.0 (C-3), 145.2 (C-4), 128.5 (C-1), 127.3 (C-1"),
123.0 (C-6), 121.6 (C-6"), 117.3 (C-2), 116.3 (C-5"),
116.1 (C-5), 115.0 (C-2"), 113.9 (C-8"), 74.5 (C-8), 52.5
(9-OCHa), 37.7 (C-7). VA L% ¥s 5 CHRRIE A —
20, WS A 15 NRRIEFE R S

AW 16: FEAHIRY), ESI-MSm/z:387.1 [M—
H], 73 13N CaoH2005. 'H-NMR (600 MHz, CD;0D)
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d:7.56 (1H, d, J = 15.9 Hz, H-7"), 7.06 (1H, d, J= 2.1
Hz, H-2'),6.95 (1H, dd,J=8.1, 2.1 Hz, H-6"), 6.79 (1H,
d,J=8.1 Hz, H-5"), 6.73 (1H, d, J=2.1 Hz, H-2), 6.71
(1H, d, J= 8.1 Hz, H-5), 6.58 (1H, dd, J=8.1, 2.1 Hz,
H-6), 6.27 (1H, d, J=15.9 Hz, H-8"), 5.16 (1H, dd, J =
7.2, 5.7 Hz, H-8), 4.14 (2H, q, J= 7.2 Hz, H-1"), 3.35
(1H, s, H-7a), 3.03 (2H, dd, J= 6.6, 3.0 Hz, H-7B), 1.19
(H, t, J = 7.2 Hz, H-2"); BC-NMR (150 MHz,
CD;0D) d: 171.6 (C-9), 168.2 (C-9'), 149.5 (C-4"),
147.7 (C-7"), 146.5 (C-3'), 145.9 (C-3), 145.1 (C-4),
128.5 (C-1), 127.3 (C-1'), 123.0 (C-6"), 121.7 (C-6),
117.4 (C-2), 116.3 (C-5"), 116.1 (C-5), 115.0 (C-2"),
113.9 (C-8"), 74.5 (C-8), 62.2 (C-1"), 37.6 (C-7), 14.1
(C-2")o DA B 5 SRR S AR — 50201, M e fk
HV 16 ARIEER L.
32 MBWERFEMLKRER

BRI, EAE Y 5 55 E R BN —
RN AV AR PR R HERI2), AR seng
LA 2%, KA LPS HIEI BV-2 4 M5 A Pk
IR B E] 16 MR GV IPURIE KT,
FHRH MTT vE3HT 7B EREsss . 5xT a4
b, 14 AMEEW (B 11, 16 A1) 7E 25 pmol/L WK
BT R KT 80%, ZER I 2, SLIRLs
FW, FELAZHIRE N 20 pmol/L i, L& (1~10.
12~15) B35/ RN B 40 BV-2 1 NO (1)
FEAEA AN FIRE BE ISR (5 300 X2
KT 60% AT SE, 1Cs S5 R N LA 1.
2. 6. 8 Al 15 Xt NO W= AR FHIEA,
ICso {43 7N (5.724+1.82). (3.96+0.28). (3.76+
0.65)+ (9.22+1.14). (3.48+0.86) pumol/L [PH %
FENG[IE 5 52 1Cs A (37.68+£2.31) umol/L]; th&4)
4. 5. 9 12 RILH P EHHNEME, 1Cso (E 5310
(12.56+2.02). (22.07+0.87). (22.23+2.93).
(20.8742.32) pmol/L. 45H LK 4.
4 g

FRLE JS A N 22 Fh BbE N8 MR 23R AT MR 1)
RAA BN FR 124201, P 5 RT A (1) 3 2L
DRI A7 o o7 200 B P85 IO 5 Bt (P R ER D B2 471 47
326 A ML N SIS, IR o 4 L o BE T 2
MR 2 PR R, n—% A (NOD. fib
INVEE T M RTF R 2 B2 &, MM A et
RS PE . DRI, 0 28 152 R 4 3 B v Ak 5 R
RSN IR AT MBI TR TT A B .

£2 WA 1~16 xt LPS i5SH BV-2 HRMEER
(Xxs,n=3)
Table 2 Effect of compound 1—16 on survival rate of BV-2
cells induced by LPS (X £ s,n=3)

LAk HIEF/ % wEY) 1HER /%
1 85.72+2.54 9 89.40+0.02
2 87.41+3.93 10 81.594+0.69
3 91.20+2.91 11 62.71+£2.26
4 94.96+2.85 12 90.40+1.10
5 85.89+2.87 13 89.85+1.60
6 92.93+1.18 14 93.41+1.84
7 91.25+3.49 15 92.794+4.03
8 89.82+1.84 16 65.83+1.44

£3 AW 1~10. 12~15 3} LPS 554 BV-2 fRfa+F
NO F=HRHIHEIER (Xts,n=3)
Table 3 Inhibitory effects of 1—10, 12—15 on LPS-
induced NO production in BV-2 cells (X + 5, n=3)

& i 2/ % & 2/ %
1 77.73+362 | 8 80.78+0.96
2 89.91+3.00 | 9 61.15+2.37
4 66.07+2.34 | 12 66.671+1.96
5 62.59+1.06 | 15 89.67+3.62
6 90.18£4.72 | MWEE¢ 50.17+2.13

Fz4 LAY 1~10. 12~15 3 LPS i5SH) BV-2 R+
NO F=EH) ICs (X £5,n=3)
Table 4 ICso of compounds 1—10, 12—15 on LPS-induced
NO production in BV-2 cells (X £ s,n=3)

WA 1Cso/(umol L1 wEM ICso/(umol L7
1 572+1.82 8 9.22+1.14
2 3.96+0.28 9 22.23+2.93
4 12.56+2.02 12 20.87+2.32
5 22.074+0.87 15 3.48+0.86
6 3.76+0.65 Wk 37.68+2.31

AT FTNES PR B R A B A B 95% LR
BB EEE T 16 MeE, B 1M
Tl s RS 15 ANRERRE Y, JEE
XA AL & 03347 LPS %5 BV-2 ZIERR NO
B AR A EE Y . S5 R ER, A 1. 2.
4~6. 8. 9. 12 Al 15 HRILHPPE 505, H
FALAYI 1. 2. 6. 8. 15 X LPS H#411) BV-2 410
NO AR BEMHIER, H ICso N 3.48~9.22
umol/Lo AUt B4 7= -6 B A B () 1k 2 1 o Je S
A RGBT, FE 7 EEEA R R
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