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Establishment of UPLC-Q-TOF-MS/MS Fingerprint of Fritillaria thunbergii and Analysis of Anti-
inflammatory Quality Markers

CHENG Bin', ZHOU Aizhen', PENG Xin’, WANG Xinlei’, WANG Juan' (1. School of TCM, Zhejiang
Pharmaceutical College, Zhejiang Ningbo 315100, China; 2. Ningbo Research Institute of Zhejiang University,
Zhejiang Ningbo 315000, China; 3. College of Pharmacy, Harbin University of Commerce, Harbin 150076,
China)

ABSTRACT OBIJECTIVE: To establish UPLC-Q-TOF-MS/MS fingerprint of Fritillaria thunbergii, and to define its
anti-inflammatory quality markers. METHODS: The determination was performed on Eclipse Plus C;s column with mobile phase
consisted of methanol-0.1% formic acid solution (gradient elution) at the flow rate of 0.4 mL/min. The column temperature was set
at 30 °C, and injection volume was 2 pL. The electrospray ion source was used to scan in the range of m/z 50-1 200 with positive
and negative ion detection mode. UPLC-Q-TOF-MS/MS fingerprints of 10 batches of F. thunbergii from different habitats were
established by using the Similarity Evaluation System of TCM Chromatographic Fingerprints (2004A edition). With ear swelling
degree, the serum levels of MDA and NO as anti-inflammatory indexes, the correlation between the relative area of common peaks
in fingerprint and the anti-inflammatory indexes was analyzed by using bivariate correlation analysis and grey correlation analysis,
and the quality markers were screened and identified. RESULTS: In positive and negative ion mode, 10 batches of F. thunbergii
had 26 peaks and 10 peaks. Based on bivariate correlation analysis and grey correlation analysis, nine quality markers related to
anti-inflammatory effect were found, which were identified as peiminine, peimine, cyclobalamine, daucidin, polyphyllin V ,
bitumen podophyllotoxin, phytosterol, ent-kaur-15-en-17-ol, ent-17-norkauran-16-one. CONCLUSIONS: Established UPLC-Q-
TOF-MS/MS fingerprint can be used to evaluate the quality of F thunbergii; peiminine, peimine and cyclobalamine and so on may
be the quality markers of anti-inflammatory eftect of F. thunbergii.

KEYWORDS  Fritillaria thunbergii; Anti-inflammatory effect; UPLC-Q-TOF-MS/MS; Bivariate correlation analysis; Grey
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FREFLAE o DUREAR PR | 12 5 1 0 2 A B
By, (B HT 48 3 M 20 O IF S AR X A0, R s v A
A N DR R DL BE R 2,07

SRR BT 2016 4R Y H 2 B R PR BT
B3 1 — ZR 41 G e RN IR UERH 5T , B 1 S 1 259 H bRy
A B A3 , VB Ry I WL 22 A VR RN 50 b s P 9
PEF TR rp 23RO 9 2 07 0 P 2 T PR b s
VIR B B A R 22—, R ei Ak 248 2 &g g
P20 BRI Ok SR 5 5 2 S 0 45 A 45 & L il
RS s | EE5 v e L W <RV L ) = % N0
FE 5 HOH AL A Y. A 5T R AR R 0 R £
T - PO A AT - TR AT B ] R KO 3 72 (UPLC-Q-TOF-MS/
MS) HEN7 10 AR 7 DR B 48 S EE 5 LA/ BRCE
JIKE AL T U (MDA) . — AL AL (NO) K- Ky 24
R , SR U H R 5 43 B 1 IR 8 S I 38 43 B s X
UPLC-Q-TOF-MS/MS $5 £ [ 1% rp 44 5 16 S5 40 42 245 5%
FEPR A SR VEAT 43 B, AT 0 8 1 B b s A 7
Y oE , DA 7 7 U1 B B BT VR FH B 25580 i3
fitlh, R R AR KRt S

1 ##l
11 g

Acquity %! UPLC 435 { . PGA495 % MS X ( 3£ [
Waters /A 7] ) ; 125D-1CN Bl -} J5 43 2 — 123 K F
(1] Sartorius 231 ) ; VS10-300C U 75 i Vi v s (45
TAZ ARSI 75 A PR ] ) s HH-W420 U i B Y5 K 78 5
(T M RSB 22 A BR A ] ) s UV-5200PC B 45 4) ]
U4y o6 B (B ) B R 2 AR A R A )
HBS-1096 A 7l g5 X (e o 4k 5L 30 i A5 A PR Al
Frontier™ 5000 AU ff it 7 1 250041 (€ [#] Ohaus A H] ) o
1.2 #mE5idH

PEOLZR DRy DURERF DIREZE 20 B (R
T A W BB A BR A A HiE S B21331, B20082,
B20080,B20081, 4fi £ ¥ K F 99.0% ) ; MDA ,NO [iff 5%
G R W% FFHA IS (ELISA) A6 375 & (R il A= 4 1
58T, #E5 : 20190203 .20190119) ; 1 ZE K H F- (% %,
20V e AT BN F) L 45 180803, Bk : 0.75 mg) 3 HI s
MG R EATELE, HRR N BTisg , AK halidoK . W7 DLEEZY
WA F W T e 25 M T 3, e WiV 1 2 i S5 R Bl 2 i vp
2 B i e 7R R S O A R W DL B (F thun-
bergii Miq.) i) T 16525 25 (5 SR 1,

1.3 ¥

TP ICR /N, BERERS R (20 2) g, g T
KA HACH S50 Sh AR A IR SR /L s Az =i/ vl
HES : SCXK (7 )2018-0007,

2 AEELER
2.1 BiESRiLEy
O35 25 F « (2335 A 4 Agilent Zorbax HPLC Eclipse
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Tab 1 Sample information of F. thunbergii

4 4 LT
sl SN TR £
) HLEk KhiE
3 WL THE
s4 HHT Al THiE
s5 IR i
56 iR &
§7 S KL
S8 4tk THiE
) T KHiE
s10 S KhiE

Plus Cys(150 mm=3 mm, 1.8 um) ; ¥ 1A h Z 15 (A) -
0.1% F /KR (B) , BREEVERE (0~5 min, 2% A—25% A ;
5~10 min, 25% A—45% A; 10~15 min, 45% A—80% A ;
15~25 min,80% A—100%A ; 25~30 min, 100% A ; 30~
33 min, 100% A—2% A) ; Jit # & 0.4 mL/min; £ A
30 C;FEFE M2 pl.

R A H g B TR, VSRS R 3.0 kV, B
FURIRBE A 100 °C, ¥R R 400 °C 5 1E i+
AR, S A A EE (m/z) 50~1 2005 2557511,
Vi S 800 L/h,

22 HiXRBREHHE

B DURE 268 38 o, A, 2 D5 CR TR)) , B R
K2 g, AR Z KA 4 mL, 3508 1 h, A =48 F k-
HEE(4:1, V/V)40 mL, 457, FRE i &, F 80 C/KiE
RN 2 h, O AR R DR A, o 8 BREE IR 10
mL, F98~100 C/KIE FFMF T 26T, 5k id LA i A ot
SEZET 2 mL s, RIS s T
23 HiEFER

N o BN B R AE R K11 Wl N B B R e
=7
2.3.1 WEERE B I EZiH (45 SR 2 ¢,
Fi“2.27 TR 7 A M A A TR, B 2.1 T gk
JEE S A E SR 5 UK . FEIE B HERIET 49
PL6 50 (UIREZEH ) (5 i (it DL 2R ) 119 £ B4 e ] i
TR 2 BR T SR 45 A W6 P A G £ B s [0 R %o 06 T
L, 250 7RI B T 26 Ay I AR X R B
s [) R AF X6 i TET R RSD #4178 2.40% (n=5) ; 7E T S
TR, 10 A A WA X B B[] AR X 0 i
I RSD/NF 2.80% (n=5) , M2 . F 3, XEKIIA
Ti ks R AT
2.3.2 EREMERE B EZ56 (45 SOMAK?2 ¢,
50, 4% 42,27 BT Jr il AR S U, F 2.1 R
35 S SRR M . FEIE T PR AT,
A3 LA 6 S0 (DUREZR ) (5506 (7 DL 28) A £ B3 1sf ]
FNUEETATRR Ry 2 R 10 3 88 LA 08 18R X O B S ) LA X6
WETTR . 5 7R IE B EH T, 26 LA 0 AR X
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Tab 2 Results of methodology investigation under po-
sitive ion scanning mode
TR AREBIERSD, %

HEIRFRSD, %

v as=)
s REERR  FEME Btk BRSO BRI EEhE
1 0.44 0.78 172 1.90 299 239
2 0.55 111 0.97 139 1.09 2719
3 0.74 197 0.75 157 212 145
4 0.60 143 0.50 139 182 228
5 0.36 145 0.89 1.95 153 122
6(5M1) 0.00 0.00 0.00 0.00 0.00 0.00
7 0.85 1.83 257 1.63 133 1.02
8 0.54 232 157 1.54 0.89 1.03
9 0.46 0.68 255 1.85 123 263
10 033 221 207 209 037 L19
11 0.54 1.83 145 1.62 0.02 1.01
12 0.88 0.64 1.93 121 139 125
13 093 0.89 2351 215 083 1.89
14 0.68 1.61 1.83 238 0.73 197
15 128 0.64 276 1.93 1.89 211
16 0.74 0.67 2.08 157 1.46 288
17 039 1.06 171 209 1.03 201
18 0.24 0.96 125 233 1.93 1.54
19 125 241 221 136 230 255
20 031 092 253 LIS 1.94 1.95
2 033 1.08 132 214 L18 198
2 0.46 0.64 0.30 222 1.34 0.83
PA 0.83 0.34 1.03 1.99 L19 1.04
24 091 230 0.20 123 0.69 202
25 040 1.09 1.02 218 0.78 208
26 0.59 191 031 1.03 121 0.64

®3 ABTRABEXTAZFEERER
Tab 3 Results of methodology investigation under
negative ion scanning mode
HIXSTRBIETRSD, %

HIATIERRIRSD, %

4=

" fEEE  EEME BEE REDE O EEE RehE
I 033 0.94 131 077 1.84 291
2 029 0.76 169 278 233 28
3 1.6 142 255 063 160 263
4 034 187 202 NE 043 229
SBH 00 0.00 0.00 0.00 0.00 0.0
6 027 182 07 am 139 255
7 0.98 136 0.94 134 158 135
8 033 087 108 205 265 0.2
9 021 0.64 031 062 1.09 215
10 149 055 110 163 130 165

{5 B8 B5F [] FIIAR X 04 TETFR 4 RSD 241/ TF3.00% (n=5) 5 1
R T HRBEECT |, 10 AN AR X (R B R[] FAF ) 0
1L RSD ¥/NF 2.70% (n=5) , TELFK 2 . # 3, XE
HIA iR E R AT .

233 Rt B2 (g5 SR 2 g,
Fi“2.27 WU 5 gl g Al S A W, 4 ) T = TR R OiCE:
0.2.4.6.12.24 h 7, #%“2.17 0 F 435 5 T 4 h gk ke
M. TEIE U FHEERT , 435I 6 S (DL EEZR
F ) (5 50 (37 D128 ) 4 (8 B IsF ) AR e FEOM 23 B 5%
2% A W A T B8 B IR) R X I T AR . 450 7R IE B

FEEE 020FEEIIFEITH

T, 26 A TLAT WRRF X O BA B [) FAF X0 0 1 X
) RSD ¥J/NF2.90% (n=5) ; 7 1 B FH R T, 10
A~ A WA R PR BA B[R] 0 A X6 04 1T AR Y RSD 241/ F
3.00% (n=5),FEWFE2 %3, XEPMIXNBER T %
TR CE 24 h NFRUEME RAT.

2.4 #f M UPLC-Q-TOF-MS/MS 35 &L Ei& 1y & i &
HEEAE ST

2.4.1 JREEGERAE RN, BULOHEW DL B2 AT RE SR R
Fi“2.27 WU Jr vk il A A A T, TR 2. T T g
5 BTG SRR Sy BT, 23 BIAE IE B AR R R
LR, SR 5 B SO A 2 G i s S0 R s A AL
FEPEM R 40 ) (2004A JiL) , UL AR A 5092 A= i UPLC-Q-
TOF-MS/MS #8801 . #545  fEIE 2 TR, 10
b DUREZG R 43 511 25 A HeAT 8 26 . 104>, TEILIET 1.

832 240
374180

joo] .y

2 916120

458 060

0 4.78 9.56 14.34 19.13 23.91 28.69 33.47
t, min

AGE B TRLT 1041637 0UEE25 B i B SR s

753 540
6.
565 154
’-éT 0
=)
2 376 770 0
I\ 2
=T} T WA
188 3851 | e —
bt SR A
2 ] v m e o AT - :
0 I I 1 52
0 478 9.56 1434 1913 2391 2869 3347

t,min

BLA S TR 101t DURE2 b 0 B I el
E1 10#t# RS2 EENiEs EE
Fig 1 Superimposed fingerprint of 10 batches of F
thunbergii

2.4.2  AHLEESHT R 24 a5 4s SO AR DL T
M RZ50) (2004A R HEATAHARLEE BEAT , $2 BERH 56 25 BR
AT TG Y D E SO0) BRI (R) AR AL, DAX REIAL3E
Z B EE B 10 HE i DUREFE S 3 43 ) 5 Hk A T H A
FETEARUE . 455, 76 1E T, 103 #T DL
FEZ5 B4 (R ARRURE 2443901 K F 0.840 ,0.810 , F HH AR [R] 77 His
W DUEEZ5 8 p I S A2 i — B 22 5 TE LR 4.
25 HMMNBHRKIERAEER

2.5.1 srdH GERISA KN BRI (A R
K BN R 2H (M ZE KA, 0.000 4 g/kg, MR A /N
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Tab 4 Similarity evaluation results

pREE A
ERFBAT SATEAT

s 0892 0859
$2 0.890 0816
$3 0.929 0.927
s 0916 0911
$5 0.887 0.896
6 0.956 0.925
§7 0.938 0910
8 0841 0.834
$9 0.926 0.932
10 0915 0.883

SERR) i R B AN 10 et DB AR R (1.3
0.325 g/kg, ¥ LI 250t AR N 5/ EERIGH] i R 4L
e, HA S R I R SO R 2 4%) , Hh 22 4, B
210 2, B RKHE E 4525 1y (il I 383 P BOAH 1 24
W) ESELE2N T d ARUHEE 4524 30 min J7, 20 pL —
FROR IR AT 4% 28 /N BRUA B I R T B2 T R e A AR
FELLHA BAE Ry 23 O IR A AR B K .

2.5.2  /NEUMTEH MDA NO KA #581 hE, 4%
ZH /N FUAR IR BRECIML, DA 3 500 r/min 2.0 5 BX F 2 1%
AR AR 107 15 6 100 BH 545 L 4G i 7 o MDA \NO 1Y
Ko B, SRR P, FHA T REZH A 10 k7 D15k
15 2/ BT H MDA K3 8 25 5, NO /K
S AR (P<<0.05 8 P<<0.01) , ¥ W35,

F=5 10#tHINBMRIERAEFRER (x£5,n=10)
Tab 5 Anti-inflammatory effect of 10 batches of E
thunbergii(x +s,n=10)

ikl Al g/kg MDA, nmol/mL NO,pmol/L — EEAIKIE, mg
g 042£030 378+2.0 2A08£175
(e 0.0004 3.17+0.14 1453367 982162°
e 13 274£020° 2114188 17.56 £ 443
SUIEAEA 0325 1.77+0.08" 26.7443.00° 19.70+2.82°
Sy E A 13 2255031 2021123 14.60£3.94°
SRl 0325 136:+0.14* 2484279 1774 £447
3l 13 244£0.15° 21.89+2.04" 1636£3.12°
SR 0325 1.3940.05" 257742.86" 19284136
SeE A 13 221£0.06" 2358217 18224260
SafERl A 0325 13340.17* 30.95+2.54* 20.84£428°
SS Al 13 267£0.05° 20424217 1480£3.65°
Sy IR 0325 170£0.05° 2505+079" 18.60+3.43"
S6 Al 13 2794042° 20534287 1796357
So a4l 0325 1.8140.03* INCEININ 20.50£3.44°
STRAIEA 13 2724021° 2085150 15.94£407°
ST{IGA 4L 0325 17740.07° 2547£356" 19.16+4.05*
Nl 13 2574029 19.584195° 13.50£3.50°
S8R E A 0325 14340.10¢ 2379+126" 1480163
N il 13 3112031 20.00£2.74* 1398321
SOEAIEA 0325 201£0.18" 24841245 1768326
S10 A 13 264£0.10° 01£149% 16.73£3.70°
S10fGH &4 0325 1490.09* 2632£258° 19.30£3.19°
T SR F#, " P<<0.05,** P<<0.01
Note: vs. model group, *P<<0.05, **P<<0.01
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2.5.3  /NBUE MK EE ROAS I 225 AHOC SR O Y R
B /NG S, FTEAR R 9 mm AT FLASE/NRUZE
A H XS FRERALAT T B H -, B S, IF T3 H ik 22
(H R = A H oo — Ze B H st ) o 4521, 5
BEAULH oA, BT BEZH 0 10 L DBk AR R 20/
B 34 {2 080 (P<<0.05 8, P<<0.01) , TE L3R 5.
2.6 #f UEHE-ZE KSR
2.6.1 XMUBEAHR T S AT L, LAI(E
A B 10 Stk i DU R 0 P 3% Y M A WA Yo 0 T R K]
AR, HLR A FR /)N BUEL i B LML MDA NO JK-F- 2
FIASEE, SR SPSS 19.0 # PRt A T WU BEAH G b, T
2570 ik By A W RH X T AR A AR OC R B, S AH I R B
YEXHER T 0.6 I, s BEMIE s HiZER T 0.70F, %
AR ERG . SR TEIE R AU, 12,21 S I AR
WETRI AR5 HE I BE S A OG, 5.6.7.9 11 17 S I AR X
W T AR 5 NO K- 2B ARG, 1214 5 I8 AR 6 e T R
NO KPR R 5 A O 5 B8 TR A (i S 4R
TRPREE BB, TEILR 6 R T,
#6 EBTERATERLAIEENEERESRRIERN
HBXRY
Tab 6 Correlation coefficients of relative area of com-
mon peak with anti-inflammatory index under

positive ion scanning mode

5 ik MDA K NO k-
| —0.097 —0424 —0254
2 —(.548 0231 —0230
3 0.006 —0.020 —029
4 0.031 —0.169 —0.441
5 0.064 —0.186 —0,638"
6 —0.404 —0.09 —0675"
7 —0431 0.103 —0.682"
8 —0.133 0.192 —0.521
9 —0.067 0401 —0622°
10 0.025 —0.091 0509
1l —0279 0.035 —0.695°
12 —0.625* 0.161 —0.726™
13 —0359 0.047 0.006
14 —0.520 0.116 —0.733"
15 —0.121 —0.028 0345
16 —0329 0415 0.152
17 —0438 —0.044 —0.694"
18 —0.205 —0203 —0511
19 —0.224 —0.010 0.173

2 —0470 0.294 —0539

21 0.694° —0.025 0.005

n 0407 0212 0200

bi) 0287 —0387 0406

% -0.302 0228 —0235

25 0232 0223 0202

2% —0212 0.123 —0.166

AR TN |- PSR N S TE IS

Note: “*” means significant correlation, means extremely sig-

nificant correlation

FPEZIG 2020 4E55 314555 1740



®7 ABTEATELFEENIEER SR IERN
BXEH
Tab 7 Correlation coefficient of relative area of com-
mon peak with anti-inflammatory index under
negative ion scanning mode

*8 EBRTHEATEHLEERXIERRSHAIEIRN
KEXFF FIKEREE

Tab 8 Correlation order and correlation degree of re-

lative area of common peak and anti-inflamma-

tory index under positive ion scanning mode

5 Tk MDA K- NOKF
| —0274 0424 —0357
2 —0.286 0428 —0365
3 —0.289 0429 —0367
4 —0291 0436 —0370
5 =080 0414 —0352
6 —0.180 0358 —0267
7 0341 —0366 0235
8 —0331 0461 —0.404
9 —0242 0403 —0325
10 —0229 0383 —0310

2.6.2 JRECEEEEMHT DL 10U AR SR G A
WA P8y R 6T s TR R ), LA /0 B i G R 0 1 37 R
MDA NO /K- R 8E 541, A TR A6 R b 2456
HRHE > 0.5 B, IA R )5 40 5 617 91 2Z [0l 35— 2 1 5%
P, QI B R = , B DG i, 25 7
BB PR, 1.3.4,5,6,7.9,10,11,12,14,17.20,
21,2426 S5-I 5 H i i A1 MDA \NO 7K -2 4156 5 78
R, 3.5 S LMK B2 FI MDA \NO /K-
I, PEILE 8 K9,

SR WS A AT M RN SR BR BE AT 4 T i, 5
PR FGFRAOC AT 053590 5.6.7.9.11 12,1417,
21506 A A5 I X 9 AN T Xt 17 A Ak 454 R i DL BBt
RAEFM AR ED)

2.7 HINBRARERENHLERSLE

T 38 A5 5] A DG SRR, # T DL BE Ak 2 B3 1 5
e IR DR A=Y W N T A s e e W | D S e
W IFE 555 . I Waters Masslynx 4.1 84, X1 “2.6”
T i 1 S5 HTR A FAH S 1) 9 A A WA T o045
FRAE . kS EBEBEWT < A4 B4 i [A] 35 B ok 0~33
min, {7 54 B ] 1% 22 B 7 0.01 min, Ji 5% 22 FR 4 0.01
Da, JT R 2 /NT 10 ppm. K& A e g ide i i [
B 5 R0/ 24 B ) MR R AT EO A, Rl 25
VI — | G BRI , 22 SOk e Rl b AT
ST AR IL R 10,

P 10 AL, Wi DB i s DU RE R 2 DL
W O A% MY Polyphyllin V ¥ FFER Ml
{85 B . Ent-kaur-15-en-17-o0l . Ent-17-norkauran-16-one.
3 itie

UPLC-Q-TOF-MS/MS 72 R €6 335 14 155 43 3 A RE
B I 5 K 4 R % R T REAR 2 A, e TR 2 Ak 22 iy
OIHT R T R S AR BT N . ARBIFGER
FH UPLC-Q-TOF-MS/MS i AR ##: 37 T 10 LA [1] 7= Hh it
D BEZM e 8B . RIS T, B T ik sy

FEEE 020FEEIIFEITH

P BN MDAKF: NOKF:
5 P 5 FIKEE &5 IR
| 11 0750 6 1l 07568 11 07488
2 5 07495 7 07544 5 07487
3 7 07477 5 07542 7 0.7462
4 9 07461 9 07526 9 0744 6
5 10 07459 21 07517 21 07441
6 21 07459 10 07505 10 07435
7 6 07455 6 07504 6 07426
8 12 07444 3 07501 3 07421
9 3 0743 4 12 07492 12 07447
10 14 07430 % 07491 u 07414
11 % 07429 14 0.748 5 14 07411
12 1 07426 2 07484 2% 07408
13 2% 07425 | 07483 | 07408
14 17 07411 4 07470 17 07395
15 4 07404 17 07463 4 07391
16 2 07399 2 07460 2 07383
17 8 04399 8 04457 8 04383
18 19 04398 19 04456 19 04380
19 3 04397 13 04454 13 04376
2 25 04397 2 04452 25 04381
21 13 03395 3 03451 3 03379
n 16 03395 16 03450 16 03377
b 2 03389 2 03448 2 03373
% n 03379 b)) 03437 n 03364
2 15 03376 15 03432 15 03360
2% 18 03373 18 03428 18 03357
#®9 HBETFEREATEZFEGEMEMNIETR SRR
KEEF TN KB E

Tab 9 Correlation order and correlation degree of re-
lative area of common peak and anti-inflamma-

tory index under negative ion mode

Yo Tk MDA K NOKF:
5 Pl 5 FHRHE 5 FRRE
1 5 05933 5 05025 5 06059
2 3 05679 3 05257 3 05499
3 7 04925 7 04954 7 04943
4 8 04707 8 04820 8 04780
5 6 04626 6 04761 6 04715
6 1 04515 1 04747 1 04701
7 2 04262 2 04736 2 04696
8 5 04289 5 04722 9 04683
9 9 04184 9 04721 5 04680
10 10 0408 1 10 04719 10 04676

Wiy 25 RIS K B, R 2 J6-0.1 % HYBR A T8 WORR B2 0 I
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Tab 10

TN EBMRRERSYHLER T EEER
Identification result of chemical composition
of anti-inflammatory quality marker of F
thunbergii

(RER m/2(EETHER) ATE AT A
Ao TR R AR A R

5 6.79 403321 4263203 4293243 CHNO, MEZEZY
4153281
4123311

431.3344
4303320
41333438
412.3246
4113377
396.303 4
394.303 6
575.460 3
560.4369
5584587

722448 5
708.433 8
704.428 8

397.1318
384.148 7
369.157 1

4144018
400.3824
398.400 8

102278
2732413
2602299
452303
IR ISRV TGRS 2 I 11, BEAS I ATy 1k R AE
SN, DT 228 ) D82 9 AE A RCR , A 7 DL AR DT R AT
JHSE A A SR BRI X

AW 0N B B A T A, ] T 5 |
/N CH LA R I HEURE ), S ECR K, 7 R R
AE. RAEIRZS T, MDA J& 4 [ 25 5 4l i b A
IR T 5 A i Tt A4 S I 47490 , T i) e e I 3¢
A A LK, BHOKF SHTR R B IEAR S NO
N — L A A T (NOS) b LK 2 MR AE B, NOS
FHLP AT B VRN N K AN i1 LA, 7
SALRA T KA A, AR TEAL " 2R R NO, I RAE
BB ABESEEE SR AR AN R i DURE 2544 2 B
RAFIIBTR A o

WUAE AR ST AR AE 2 48k 2 A DL L Bl LA fE )
FARIRZR BIGETH k™ AT 50k h 2548 SUAl i
FAOTEIER VE o — DR, SR IE R B A — 2
L T Z I AR SRR o K OCHKEE i T
AGUE BB KN Z I RS A M TR B
3 AL A B TR] S SRI5E ZR B80T B e 2 A4 L5 41
SRR AT LA BV AR S A MK ORIk
JEIIHTHIAE A HEI - SHTR AT AR DGR AT A 94,
ZRUETE BT E N DL EE R £ (550 ) DLEEER (6 %5

5

4323478 13399 CHNO;  JUEFEH™

4123216 4113137 CHNO, FREgE™

577446 8 5764390 CeHaOr  HIE MFY

734323 TAM1 CHoOy  Polyphylin V™

4151393 441315 GHO,  HHRAHEY

4153940 4143862 CoHaO A

Ent-kaur-15-en-17-0l"

Ent-17-norkauran-16-one

17 1249
21 1591

289.253 1
2152375

289.2559 CuHnO
2742453 CyHuO
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W) PR (7 0% ) B T (9 %506) (Polyphyllin 'V

(115 0) o R R (12 508 FEY) S (14 ) |

Ent-kaur-15-en-17-01 (17 50§ ) | Ent-17-norkauran-16-one

(21 5)
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UPLC-Q-TOF-MS/MS 45 8t ik, I 01 LM IR 2 |
URF 2 FREUNE 1% BT Polyphyllin V3 2 F1 %
% . H W B | Ent-kaur-15-en-17-ol , Ent-17-norkauran-
16-one J& HHAHTRAE I BT HE bR ) L X 7] 5 2 W
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Study on Improvement Effects of Ganoderma Ilucidum Polysaccharide Crude Extract on Estradiol-induced
Thymus Atrophy in Mice

SUN Yan', FAN Xin', WANG Gang',ZHU Yunchen’(1. Dept. of Pharmacy, the Affiliated Hangzhou First People’s
Hospital, School of Medicine, Zhejiang University, Hangzhou 310006, China; 2. School of Medicine, Yanbian
University, Jilin Yanji 133002, China)

ABSTRACT OBIJECTIVE: To study the improvement effects of Ganoderma Iucidum polysaccharides crude extract on
estradiol-induced thymus atrophy in mice. METHODS: Totally 60 female ICR mice were randomly divided into normal control

group (normal saline) , model group (normal saline), G. lucidum polysaccharides crude extract high-dose and low-dose groups
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