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Water-soluble chemical constituents from Sparganium stoloniferum and their
anticoagulant activity

LI Yuan,

LIU Guo-tao
(School of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang 330004, China)

DENG Ke-zhong,  LIU Cong, XIONG Ying®,  LAI Li-yan,  LIAO Shu-lun,

ABSTRACT: AIM To study the water-soluble constituents of Sparganium stoloniferum Buch. -Ham and their
anticoagulant activity. METHODS Macroporous adsorption resin XAD-16, gel HW-40, reversed-phase ODS and
semi-preparative HPLC were used for isolation and purification, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. The anticoagulant activity was evaluated by activated
partial thromboplastin time ( APTT). RESULTS Fourteen compounds were isolated and identified as thymine
(1), zarzissine (2), tryptophan (3), 5'-deoxy-5'-methylthioadenosine (4), (5S, 6R, 7S, 8R) -5-amino-
(2Z, 47Z) -1, 2, 3-trihydroxybuta-2, 4-dienyloxy-pentane-6, 7, 8, 9-tetraol ( 5), phenethanol-B-D-
gentiobioside (6), 2, 6-dimethoxy-4-hydroxyphenol-1-O-B-D-glucopyranoside (7 ), drynaran (8), 2, 4-
hexadienedioic acid (9), 3-hydroxyl-3-methyl glutarate (10) , n-butyl-O-B-D-fructopyranoside (11), thymidine
(12), isotachioside (13), uracil (14). Compounds 1, 3, 4, 9, 12 significantly prolonged APTT in rat plasma
(P<0.05, P<0.01). CONCLUSION Compounds 1-10 and 12-14 are first isolated from this genus. The result
suggests that nucleotides, pyrimidines, organic acids, amino acids and other constituents may serve as the material
basis for its anticoagulant activity.

KEY WORDS: Sparganium stoloniferum Buch. -Ham.; water-soluble constituents; isolation and identification;

anticoagulant activity

SHCRE TR SR BHME Y B =W Sparganium
stoloniferum Buch. -Ham. [T H3ZE, —# T 10
HFEREIG R, BIRSME . T, BERS A,
MR ACER Ty, TR ER, o
. HEAREZ B . D= A2 M5,
WM E AR, &7 ORI . AR
R, BRADKECE M GIED . Bar, © A=k
H R B 2 BT BRIR S HAT AR, A /D Y
B, AEWIBR PR KA R R T S
R, =K ERALRA FR p A SMITBE MG T, BE
JEER IR BRI 1) 3% A B 2058 I 375 ST ) (activated
partial thromboplastin time, APTT)"'  #Rifij 5T H
IKEEE BT I HIE D, SRS ST =K
ORI gy, WP B EE 14 MBS Y, JF
XF AR IR AL S AT APTT HUEBEIMLIE PRI %k
1 ##

1.1 A% Avance HD 600 MHz #%REEIRIN (8
[ Bruker 23 A); CP214 HLF KV [ B2 AR
(Lig) ARAF]; A3z (it
Camag A7) ; TGL-16C & A& E s B0l (VT

AEFHEALA BRA ) 5 EYELA 1100 JEZ8 4L (7R
AL A bR 2 tt) 5 SC40 2F A BhEE i 23 A A
(FINh g AR BRARGRA R, BHE (18
Eppendorf 7y #] ); Waters 2489  Alliance
Separations Module il £ ¥ #H {635 1% ( 3 [E Waters
NEl) 5 ODS-AQ A (20 mmx250 mm, 5 pm,
HA YMC A7),

1.2 hXA T 2022 4ERETWIHLA AR
BH, 2710 v B 24 R 27 2 2 B X ] AR 4 5 Sl R
R BHEY) A = Sparganium stoloniferum Buch. -
Ham. B)THRHZE, RALWNIE XAD-16 (3£ Rohm
and Haas /v #)) ; Sephadex LH-20 ( %&[E Amersham
AFD) ;ARG ODS BURE (50 pm, HA YMC 2
Al WREEIE GFy, (5 B TARAR) ;
APTT s R & (M Bt ar A R R
Hl, L5 STY20201-77-4), HEE (figal, EHE
KHAT]) 3 10% R B . 10% & HEEE I . 2%
B S EVAW (15 Merck 2 H]) 3 HATRFIL N 7
prafi (VEBERLA B A BRAR]) 5 ik (BioH i
IR RA ) o
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1.3 4 {@#FEMER 10 X, KFE (200£20)
g, HITDUAR (dta) AWHARARA ML [ 52
S EAE P AT SCXK (5T) 2024-0001 ], A
FETILPGBE 2 K7 2% B [ 5250 sh i (o I F ]
S SYXK (#) 2022-00027, HMHIKE, 12 h/12
h YEREAEIR . ASBFSE 27176 b B2 25 K452 sh e
M st (1235 JZLLSC-20200615)
2 REENE

=282 40 kg, (A 70% . 50% £ 15
TEERE, BRRLE 1 : 10, AIFHREUR, WE R4,
BB =T 2.3 ke, FHREFIRETK D, HKKH
2930 L KM Ak, OR CBRIFATAE, %
WO R M 4, MRS A Tk 2 2R B 27.9 ¢
LR TRIZFEIY) 41. 0 g BoKEBAL

IKEBAE 28 XAD-16 KALWE A AR)ZHT, L 30% |
50% . 70% . 100% CLPBEEREEVEE, 753 Fr. 1~Fr. 4,
Fr.1 (63.2 g) £ ODS # @i/ 5, LLH B-K
(10 : 90 ~0 : 100) B EEVEML, 52 Fr.1.1 ~
Fr.1.8, Fr.1.1 (1.64 g) % HW-40 BEfCAHE 5,
DL 20% FFEEPERE, TLC MrREHf, 3] Fr. 1. 1.1~
Fr.1. 1.7, Fr. 1. 1.4 £2F 4 & HPLC (&R &
3.0 mL/min, KK 210 nm) 4358, LI 10% H
BEVENE , FFEE HW-40 /NEERCAE 43 25, DL 40% i
VEWE, BEMEA Y 2 (5.6 mg, 1, =43 min) ., 4
(12.8 mg, t; =144 min), 5 (5.7 mg, ¢, = 189
min), 7 (6.5 mg, ¢, =152 min), 12 (14.4 mg,
tgy =113 min) 13 (7.2 mg, t,=89 min), Fr.1.3
(326 mg) £ HW-40 HERAE 532, DL 20% HI B
B, TLC ¥R & f, 5% Fr.1.3.1 ~ Fr. 1. 3.4,
Fr. 1. 3.2 2244 HPLC (ARUfi & 3.5 mL/min,
R 210 nm) 2085, DL 20% FEEVENL, R4
HW-40 /NEEC AT 435, DL 50% F sy e, #5301k
A3 (17.5 mg, 1,=34 min) . 6 (10.4 mg, t,=
45 min) , 11 (5.3 mg, ¢, =62 min) #F1 14 (21.4
mg, ;=91 min), Fr.1.4 (562 mg) £ HW-40 #
JEAEST 8, LA 40% HBEPERE, TLC KRG If, 1%
F| Fr.1.4.1~Fr. 1.4.6, Fr.1.4.1 Z2#H14 HPLC
(EFR & 3.0 mL/min, KK 210 nm) 435,
D) 25% HI R, P2 HW-40 /NEERAE 2355, LA
50% HEEVENE, HEMAEP 1 (19.6 mg, ¢, =25
min) . 10 (8.4 mg, ¢, =43 min) F 11 (7.9 mg,
1,=62 min) , Fr.1.6 (377 mg) % HW-40 K¢
e, DL 50% HOEE VR, TLC f iR &I, 15 %
Fr.1.6.1 ~ Fr.1.6.8, Fr.1.6.5 £ £l % HPLC
1912

(AR R 4.0 mL/min, AP K 210 nm) 435,
DL 45% FESVEG , R4 HW-40 /NEERCHE 435, LU
30% HEEVERL, HEILE Y 8 (8.5 mg, 1, =36
min) F19 (18.2 mg, t,=54 min)

3 MR

&Y 1, FEHAE, ESI-MS m/z: 127.051 1
[M+H]*,'"H-NMR (CD,0D, 600 MHz) &: 7.22
(IH, s, H-6), 1.84 (3H, d, s, 5-CH,);" C-
NMR ( CD,0D, 150 MHz) &: 166.1 ( C-4),
152.3 (C-2), 137.8 (C-6), 109.9 (C-5), 10.7
(5-CH;) . VI B8ds 530k [6] il Bk —3F,
WK 5 A ) R E

&% 2. W A K K, ESIMS m/z
136.062 2 [M+H]*,'"H-NMR (CD,0D, 600 MHz)
8. 8.18 (1H, s, H-6), 8.11 (1H, s, H-3);
BC-NMR (150 MHz, CD,OD) &: 153.7 (C-3,
6), 141.4 (C-4, 5), 156.8 (C-8), LI F¥iRS
ik [7] HOBEFREAR—E, BUEERE N zarzissine

&M 3. A RS, ESI-MS m/z.
205.097 0 [M+H]",'H-NMR (CD,0D, 600 MHz)
5. 7.69 (1H, d, J=7.8 Hz, H-4), 7.35 (1H,
d, J=7.8 Hz, H-7), 7.19 (1H, s, H-2), 7.06
(1H, dd, J=7.2, 7.8 Hz, H-6), 6.96 (1H,
dd, J=7.2, 7.8 Hz, H-5), 3.85 (1H, dd, J=
4.2, 9.6 Hz, H-11), 3.51 (1H, dd, J=3.6,
15.0 Hz, H-10a), 3.13 (1H, dd, J=9.6, 15.6
Hz, H-10b);"” C-NMR ( CD,0OD, 125 MHz) &:
125.1 (C-2), 109.6 (C-3), 120.1 (C-4),
119.3 (C-5), 122.8 (C-6), 112.6 ( C-7),
138.4 (C-8), 128.5 (C-9), 28.5 (C-10), 56.7
(C-11), 171.4 (COOH), LA L #¥s53CHk [8]
fRIEFA T, BEEER O,

k&Y 4. B 6 IR Y, ESIMS m/z.
315.096 2 [ M + NH, ]*,'H-NMR ( CD,0D, 600
MHz) 8. 8.27, 8.26 (2H, s, H-8), 8.21,
8.20 (2H, s, H-2), 6.01 (2H, d, J=4.2 Hz,
H-1'), 4.85 (2H, m, H-2"), 4.43~4.51 (4H,
m, H-3', 4'), 3.53, 3.42 (2H, m, H-5"a),
3.18 (1H, m, H-5'b), 2.67, 2.66 [3H, s, 5'-
S (=0) CH,];"C-NMR (150 MHz, CD,0D) &:
156.0 (C-6), 152.5, 152.4 (C-2), 149.1,
149.0 ( C-4), 140.7, 140.4 (C-8), 119.5,
119.4 (C-5), 89.9, 89.7 (C-1'), 78.2, 78.0
(C-4'), 73.6, 73.5 (C-2'), 73.0 ( C-3"),
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57.5, 54.7 (C-5'), 37.8, 36.9 [5'-S (=0)
CH, ], Mz e Bk 12 1 f—XF A4,
53wk [9] b#g, Sk S-BE-S - (i)
B, I EARYE 5707 iY A% g B e 22 = f o I
HED A PR 5" 457 VB BRI A g — X 22 ] S A 44k

&Y s, HEOkBA, ESI-MS m/z: 268.103 9
[M+H]*.,"H-NMR (CD,0D, 600 MHz) &: 8.30
(1H, s, H4), 8.17 (1H, s, H-1), 5.95 (1H,
d, J=6.0 Hz, H-5), 4.73 (1H, t, J=6.0 Hz,
H-6), 4.31 (1H, m, H-7), 4.16 (1H, m, H-
8), 3.88 (1H, dd, J=12.6, 1.8 Hz, H9a),
3.73 (1H, dd, J=12.6, 1.8 Hz, H-9);" C-
NMR ( 150 MHz, CD,0D) &: 156.2 (C-2),
152.1 (C-1), 148.6 (C-3), 140.6 (C-4), 89.9
(C-5), 86.8 (C-8), 74.0 (C-6), 71.2 (C-7),
62.1 (C-9), PAEBIRSSCHR [10] B HEA—
H;, ¥ E N (55, 6R, 7S, 8R) -5-amino-
(2Z, 4Z) -1, 2, 3-trihydroxybuta-2, 4-dienyloxy-
pentane-6, 7, 8, 9-tetraol,

&% 6. IR ¥ A H K, ESI-MS m/z:
464.212 2 [ M + NH, ]*,"H-NMR ( CD,0D, 600
MHz) 8. 7.14 (4H, m, H-2, 3, 5, 6), 7.04
(1H, m, H-4), 2.82 (2H, t, J=7.8 Hz, H-
7), 3.65 (2H, m, H-8), 4.19 (1H, d, J=7.8
Hz, H-1'), 4.25 (1H, d, J=7.8 Hz, H-1");
"C-NMR (150 MHz, CD,0D) §: 138.6 (C-1),
128.7 (C-2, 6), 128.0 (C-3, 5), 125.8 (C-
4), 36.6 (C-7), 70.5 (C-8), 103.4 (C-1"),
75.0 (C-2'), 76.5 (C-3"), 70.0 (C-4"), 73.7
(C-5"), 68.4 (C-6'), 103.0 (C-1"), 73.6 (C-
2"y, 76.6 (C-3"), 70.2 (C-4"), 76.6 (C-5"),
61.3 (C-6"), A& Sk [11] RiEEEA—
B, MO R O PE-B-D-Je I R

& W 7. B AR AR Y, ESIMS m/z:
350.144 2 [ M + NH, ]*.,"H-NMR ( CD,0D, 600
MHz) §: 6.23 (2H, s, H-3, 5), 4.76 (1H,
d, J=7.8 Hz, H-1'), 3.50 ~3.79 (6H, m,
H-2'~6"), 3.89 (6H, s, 2xO0CH,);"” C-NMR
(150 MHz, CD,0D) & 154.6 (C-4), 153.3 (C-
2, 6), 128.2 (C-1), 104.8 (C-1"), 93.1 (C-
3, 5), 76.9 (C-5'), 76.4 (C-3"), 74.3 (C-
2'), 69.9 (C-4"), 61.2 (C-6'), 55.4 (2 x
OCH,) ., DI %5 Sk [12] ol FE A —3,
WY 2, 6- H A B4 B R - 1-0-4 4

WEHT .

&Y 8. kA, ESI-MS m/z: 246.120 8
[M+NH, ]*.,"H-NMR (CD,0D, 600 MHz) &: 9.65
(1H, s, H-B), 7.43~7.47 (4H, m, H-6, 3'~
5y, 7.20 (2H, m, H-2', 6'), 6.32 (1H, d,
J=3.6 Hz, H-4), 6.15 (1H, d, J=3.6 Hz, H-
3), 4.45 (1H, s, H-7);"C-NMR (CD,0D, 150
MHz) &: 193.2 (C-B), 158.6 (C-5), 150.2
(C-2), 138.6 (C-a), 136.6 (C-6), 133.6 (C-
1), 128.9 ( C-2', 6'), 128.3 ( C-3', 5'),
127.9 (C-4"), 117.6 (C-3), 109.8 ( C-4),
56.1 (C-7), Dh %5 3cHk [13] faE EEA —
B, W% EA drynaran,

&9, HEKA, ESI-MS m/z; 119.053 4
[M-Na] ,'H-NMR (CD,0D, 600 MHz) §&: 7.89
(2H, d, J=9.0 Hz, H-3, 4), 6.83 (2H, d,
J=9.0 Hz, H-2, 5);” C-NMR ( CD,0D, 150
MHz) &: 161.8 (C-1, 6), 1145 (C-2, 5),
131.5 (C-3, 4), i L% 53k [14] A
A—F, HEE N IR,

&Y 10 AGEHER, ESI-MS m/z: 229.032 4
[M+Na]*,'"H-NMR (CD,0D, 600 MHz) &: 3.77
(3H, s, OCH,), 2.92 (2H, d, J=17.4 Hz,
CH,-a), 2.78 (2H, d, J=17.4 Hz, CH,-b);"C-
NMR ( CD,OD, 150 MHz) &: 174.1 ( COOH),
171.9 (COOR), 73.2 (C-0), 51.7 (CH,),
42.8 (CH,) ., DA E#dE53CHk [15] B FEA —
B}, BN 3R FE-3-HI RS R,

G 11, RE A YOREE &, ESI-MS m/z:
259.114 5 [M+Na]*,'"H-NMR (CD,0D, 600 MHz)
8: 3.92 (1H, d, J = 10.2 Hz, H-3"), 3.85
(1H, m, H-5"), 3.71 ~3.80 (4H, overlapped,
H-1'b, 1'a, 4’, 6'b), 3.67 (1H, dd, J=12.6,
1.8 Hz, H-6"a), 3.50 ~3.56 (2H, m, H-1),
1.59 (2H, m, H-2), 1.43 (2H, m, H-3),
0.95 (3H, t, J = 7.2 Hz, H-4);" C-NMR
(CD,0D, 150 MHz) &: 61.6 (C-1), 33.3 (C-
2), 20.5 (C-3), 14.4 (C-4), 63.5 (C-1),
101.6 (C-2"), 70.6 (C-3"), 71.7 (C-4'), 71.5
(C-5"), 65.2 (C-6'), VI L¥IES Mk [16]
AR, B RIE T H-0-B-D-NL i A,

L&Y 12. AR, ESI-MS m/z; 243.097 6
[M+H]*,'H-NMR (CD,0D, 600 MHz) &. 7.83
(1H, brs, H-6), 6.29 (1H, t, J=6.6 Hz, H-

1913
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1), 4.40 (1H, m, H-3'), 3.89 (1H, m, H-
4"y, 3.79 (2H, m, H-5"), 2.23 (1H, m, H-
2'), 1.86 (3H, s, CH,-5);"” C-NMR ( CD,0D,
150 MHz) & 167.0 (C-4), 153.0 (C-2), 138.8
(C-6), 112.1 (C-5), 89.4 (C-4'), 86.8 (C-
1), 72.8 (C-3"), 63.4 (C-5'), 41.8 (C-2"),
13.1 (C-5), LI EEdR 530k [17] i A —
B, K RE A e R E AT

&9 13 AR, ESI-MS m/z: 325.090 1
[M+Na]*,"H-NMR (CD,0D, 600 MHz) §: 7.01
(IH, d, J=9.0 Hz, H-6), 6.46 (1H, d, J=
2.4 Hz, H-3), 6.29 (1H, dd, J=9.0, 2.4 Hz,
H-5), 4.70 (1H, d, J=7.8 Hz, H-1"), 3.85
(1H, dd, J=12.0, 2.4 Hz, H-6'a), 3.68 (1H,
dd, J=12.0, 5.4 Hz, H-6'b), 3.81 (3H, s,
OCH,), 3.43 ~3.31 (4H, m, H-2' ~5);" C-

NMR ( CD,OD, 150 MHz) &: 154.9 ( C-4),
151.9 (C-2), 141.0 (C-1), 120.4 (C-6),
107.5 (C-5), 104.2 (C-1'), 101.6 ( C-3),

78.1 (C-5'), 77.8 (C-3"), 75.0 (C-2'), 71.3
(C-4"), 62.5 (C-6'), 56.4 (OCH,), Vi I %4
53wk [18] A —8, ¥ x R ER
WEH

&Y 14 ARG5S, ESI-MS m/z:
111.024 7 [ M-H] ,'"H-NMR (CD,0D, 600 MHz)
8: 7.40 (1H, d, J=7.8 Hz, H-6), 5.45 (1H,
d, J=7.8 Hz, H-5);" C-NMR ( CD,0D, 150
MHz) &: 164.8 (C-2), 152.0 (C-4), 142.7
(C-6), 100.7 (C-5), L L%ds53CHk [19] i’
AR S, W R PRERE
4 PEEEHR

FAbEH 1. 12 F 10% DMSO i, il i i
Wl 8 mg/mL MR, FRRABREM B, 5
FNFEREEE 90 4. 2 meg/mL (AR, L&Y 9
JH 10% kil 80 i, il BT ¥k B 4 mg/mlL 1)
W, IR 2, 1 mg/mL AR, L&
Y13, 4, 14 [T 10% DMSO i, #1582, 1,
0.5 mg/mL ¥, LIIT TR 28 H4l,

FRE R B, 2% I B 2 e ke, 1E 3=
SPKBCIT, 415 3.8% My R4 IE A, 3 000
r/min.0> 15 min, B FIER .

SCESTFUAET, ¥ APTT B0 IS B IR,
CaCl, ¥ 37 C T 20 min L)L F, ¥ 50 pL 1M 3g .
/NNER . 50 WL APTT 38036 7 & 20 L R DA S
1914

AERAR T, Wik 180 s, FREMIX, A 50
pL CaCl, ¥ 5 iR

MR AH, k&%, 3, 4,9, 12 X KR
M) APTT A ANFERE R, Hd, bay
9 MYERIRCR o 2%, 5 10% kil 80 ki, 7E4
mg/mL B APTT #EK %53k 278% (P<0.01), If
S EEHORIME ;5 10% DMSO i, a1 (4.
8 mg/mL) Fl112 (2 mg/mL) f) APTT #E R it
30% (P<0.01), k&3 (2 mg/mL) F14 (0.5
mg/mL) A EEMNEES (P<0.01), X} ATPP 5 —
FEREE M

R1 BZLAWI APTT HEIN (X+s, n=4)
Tab.1 Effects of various compounds on APTT (x+s, n=4)
TR R B LA ]
(mg-mL™") SER /%
10% DMSO — 30.25+2.59 —
10% 175 80 25.83+2. 10 —

1 41.23+3.72*  36.30+12. 30
42.05+2.02™ 39.01+6.68
37.98+1.62* 25.55+5.36
36.03+2.53* 19.11+8. 36
32.60+0. 38 7.77+1.26
0.5 35.43+2.79%  17.12+9.22
34.05+2. 36 12.56+7. 80
28.38+2.17 -6.18+7.17
36.03+1.36* 19.11+4.50
97.72+1.53% 278.32+5.92
43.15+2.56"  67.05+9.91
30. 78+1. 76" 19. 16+6. 81
36.23+1.39* 19.77+4. 60
34.60+1.94 14.38+6. 41
41.43+1.92*  36.96+6. 35
28. 80+0. 66 -4.79+2. 18

34.00+2. 71 12. 40+8. 96
27.50+1. 36 -9.09+4. 50

LT R] /s

- NN R o |

e
—_
w

12

14

—_— NN R0 = N R

S
)

TE: 15 10% DMSO ke, * P<0.05, ** P<0.01; 5 10% it 80
H:,* P<0. 05, P<0.01,
5 1ig

DRATEH F I =K | W ek 3 RS [T
LTRSS ITEE TG VER L, A IR AL 5 1 f
SR PRI, AL A ST = KR Y Ak
I, RNZ O3S TBEE Sk BRI B S
TINERMEY (1~5, 12, 14) | 4 DHEELN
A (6~8, 13) 2 PAHLIR (9~10) KALGY)
11, EA SCHRRIE = b Hh R RS iy i T e T
PR ARSI s AR AN APTT 336 5 0 35k % 0 g e
X (1), AR (9)., & (4, 12) KLEW 3
HAMNFFEE R Puseis e, vl it —20 ] =T
Iy B A K A FHAIL 4 AR 3
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BEHER=UEXSTREFEIEIX LA F EEH R

oW, JF##HT, HEA
(Mg FER/MEYEGAFE _MEER, M *M 450006)

E. BY WS &R 2 MO E Sk E e A s ik . AiE SRJUAEERS . Sephadex LH-20 #4743
Ealifl, AR A BT R R 8 AL S RS R . S MTT S PPN RS A6 & W% 78 SR E B 40 SiHa
BURAMIRITEYE, &R MR EER 25 MEEW, 9% E N poacynose (1) . multifidolglucoside (2) ., 2 & i fig
T (3), BEFE (4). methoxylatifolone (5), 2, 4- BT IHIEB (6), 2, 2'-oxybis (1, 4) -di-tert-butylbenzene
(7). chrysophanol (8). 3, 7- ¥ 3}-5, 4- " H &KW (9). 5-carbomethoxymethyl-4', 7-dihydroxyflavone (10) .
anacolosine (11) . koaburaside (12) . 3, 5- 337, 4’- A XA (13) . phlomiol (14) ., HHEAEE (15). 3-
FeHe-1- (3-HUE -4 RIS ) NbE-1-B0 (16) . EZBEARHRE (17)  sintenin (18) , 3, 5, 3'-=FJk-7, 4-—H
EELHE (19), 5, 3-T -7, 4- T HEETER (20) . medioresinol (21) . lawsonicin (22) . burselignan (23) .
cedrusin (24) . platypterophthalide (25) ., fL&%) 8 %} SiHa 414 IC, 59 (59.2622.71) pmol/L, Z&it L&Y 1~
25 ¥R KM TN &S 2L R AR E, LAY 8 X E FiR L AN SiHa B RAEAYRIE
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