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Integrated bibliometrics, serum pharmacochemistry and network pharmacological
analysis used to preliminarily identify critical quality attributes of classic
prescription Huaganjian
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Abstract: Objective The critical quality attributes of Huaganjian ({tf i) were preliminarily identified according to efficacy.
Methods The principal clinical indications of Huaganjian were analyzed by bibliometrics. UPLC-Q-Exactive Orbitrap-MS was
used to identify chemical components of Huaganjian and migrating components absorbed into blood. A network of Huaganjian that
involved migrating components, gastritis targets, and signal pathways was constructed. Topological analysis was performed to
recognize the core active ingredients closely related to gastritis treatment in the network, combined with relevant literature, critical
quality attributes of Huaganjian were confirmed. Results Huaganjian was always used to treat various types of gastritis. A totoal of
75 chemical components of Huaganjian were identified, such as alisol B, peimisine, eriocitrin, benzoyloxypaeoniflorin and so on.
Sixteen prototype components, including shikimic acid, paeonol, paeoniflorin, mudanpioside E, imperialine, peimine, peiminine,

peimisine, 4-hydroxybenzoic acid, didymin, acetovanillone, 6-demethoxytangeretin, sinensetin, nobiletin, 3,5,6,7,8,3',4'-
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heptamethoxyflavone, tangeritin, absorbed into blood were associated with 95 potential targets (AKT1, TNF, VEGFA, MAPKI,
EGFR, etc.) of gastritis treatment. Huaganjian may exert therapeutic effects by modulating PI3K-Akt signaling pathway, C-type

lectin receptor signaling pathway, interleukin-17 signaling pathway, and tumor necrosis factor signaling pathway and so on.

Sinensetin, 3,5,6,7,8,3",4’-heptamethoxyflavonoid, nobiletin, paconol and paeoniflorin were determined as the critical quality

attributes of Huaganjian. Conclusion The critical quality attributes of Huaganjian identified in this study can provide a basis for the

research and development of compound preparation.

Key words: Huaganjian; bibliometrics; serum pharmacochemistry; network pharmacological analysis; critical quality attributes;

gastritis; UPLC-Q-Exactive Orbitrap-MS; C-type lectin receptor; PI3K-Akt; interleukin-17; tumor necrosis factor; sinensetin;
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fI'5 wkq16040904). #it 2% (CAS 5 117-39-5,
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Table 1 Information about plant origin and batch number of decocting pieces in Huaganjian

(%1 R g fit's
7953 EREFHIEIBIEYING Citrus reticulata Blanco S HARR: AR Fh (1) F 45 SR B2 g 1907057
HHE 2B PR R AR A S AR AR ) TR 40 SR R FR SR SRR B Pajil 1812088
HAj BEAATLE AT Paconia lactiflora Pall. (11 AR ZH 1905073
Lawasd BEBATH BEYE ST P suffruticosa Andr. TR 57 LR 1907038
JoHEF R RE T B EYINE T Gardenia jasminoides Ellis FT {5 pl #h S 5k bWt 1907021
EE PRGBS B AEY S Alisma orientale (Sam.) Juzep. 1 b 28 g 1906083
# DUEE AR UUREE ALY UURE Fritillaria thunbergii Miq. (11 #6525 WL 1908027

552-41-0, #t'5 wkql8042001). 3,5,6,7,8,3".4-LH
AL EEH (CAS 5 1178-24-1, L5 wkq19010710)-
TS R (CAS 5 2306-27-6, fIt'5 wkq19021405) .
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Fig.2 Statistical analysis of clinical research literatures of Huaganjian
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FOBRE BRI, IR ER LA B 4, SRR 2, BERERESA 1A,
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Table 2 Identification of chemical components of Huaganjian in vitro and in vivo based on UPLC-Q-Exactive Orbitrap-MS

B HNATRE (k) (W%

5 w/min Wt ERE TWE (X109 FEZRURET (mlz) TR e A% g Sk

| 110 [M—H] 191.056 1 191.0558 1.62256 191055 6, 173.045 0, 85.028 5 CH0s 7R % AR PRET 13-4

2 118 [M+H] 168.101 8 168.101 9 ~0.38786 150.091 6, 135.068 2, 119.049 6, 107.049 6,91.0549  CsHiNOz 3 bk W EE 1516

3 264 [M—HJ 1690143 169.0137 3.13583 125.023 5, 124.015 8, 97.028 6, 69.033 6 CHe0s  BRTR % A7, #1719

4 291 [M—HJ 3731140 373.1145 -1.366 87 373.115 6, 211.060 4, 149.060 0 CigHnOn  H 6 THR IR DRET 14

5 293 [M—HJ 463.109 3 463.110 1 —1.684 27 403.088 2, 373.077 5, 343.066 9, 241.035 2 CisHaOn 71 B Bk Civasid 19-20

6 407 [MAH]" 207.0652 207.0652 0.122 18 207.065 5, 189.054 9 CuHiOs  RFH BEEE DRET 2

7 408 [M—HJ 403.124 6 403.124 8 —0.595 35 403.125 3, 241.071 5 CoHuOn  RRFETH IEBRE DT 14

8 410 [M—HJ 375.1297 375.130 1 ~1.226 24 375.129.6,195.065 7 CiHuOn  ZARBEALE BiEE 3% 18

9 477 [M—HJ 543.1178 543.118 7 -1.593 21 543.1179, 421.081 3,375.075 8, 259.027 9, CoMsOnS AAHTRMEE B8k A% fFHE 182022
213.022.4,121.028 6

10 489 [M—HJ" 5771352 577.1359 131789 425.088 7,407.076 9, 245.081 7, 161.023 8, CuHxOn RUEEFZBY  #EE #E 3
137.023 4, 125.023 5, 109.028 6

1l 491 [M+H]" 347.1700 347.1702 -0.54728 185.1176, 167.1070 CigHaOs  jasminosideB MR  PIET 21

12[M1] 5.09 [M—HJ 173.0456 173.0452 194573 173.0444,154.998 6, 137.023 5 CHoOs — 3FER ik PRET 2

13 529 [M—H]™ 3751297 375.1301 —1.226 24 375.129 6,213.076 4, 169.086 3 CigHuOn  mussaenosidic acid FHBEREZ 15T 14

14 531 [M—H] 495.1508 495.1513 —0.969 40 345.118 7,333.098 1, 281.066 7, 195.066 0, CuHaOn  EMATHT Bk AN, HAHE 194
165.055 0, 137.023 6

15 546 [M—HJ" 353.0878 353.0883 —145771 353.087 5, 191.055 6, 173.044 9 CiHis0y  GJERR AREE DT 14

16 5.50 [M—H] 353.087 8 353.088 4 —1.627 64 353.088 0, 191.055 6, 179.034 4 CielisQy AR FNER DT 14

17 5.68 [M—H]™ 289.0718 289.0722 -1.522 11 289.071 8,245.081 9, 179.034 3, 151.039 3, CiHi0s  JLRE BWRE A8 HAHE 202425
137.023 5, 109.028 6

18 575 [M—HJ 183.0299 183.0295 2.02153 183.0294, 168.005 8, 140.010 7, 1240157, 1110080 CsHsOs W B TERTR  ME AA). HAHE 17,19

199[M2] 626 [M+H] 1670703 167.0701 0.842 16 167.070 6, 149.060 0, 121.065 1 CoHuOs  FHER LS AA). HAHEE 17,19

207 627 [M—H] 387.1297 387.130 1 —1.188 23 387.1273,225.076 7, 207.066 6, 123.044 2, 101.023 5 Ci7HuOn 3 B4 WIREEREE i T 14

2 638 [M+H]" 595.165 8 595.1657 0.16802 577.155 1, 559.145 5, 541.135 1, 457.113 7, 337.071 0 CorHleO1s  4FT°II BEE O BECER 1506

2 6.68 [M+H]" 581.1865 581.186 6 ~0.172 06 273.076 2, 153.018 5 ColaOu BB EEE BEER 1526

3 6.88 [M+H]" 481.1704 481.1700 0893 65 319.1177,197.0812, 179.070 5, 105.034 0 CuHsOn  AJZNETE i N 17

247 [M3] 690 [M+H]" 481.1704 4811704 0.183 10 197.081 2, 179.070 6, 105.070 4 CuHOn  AJAF BER AR B 17,1920

25[M4] 691 [M—H] 525.1614 525.161 4 —0.144 53 525.161 0,449.145 5, 327.108 8, 165.055 0, CuHaOis HLFHEHE BEE AR B 17,20

121.028 6, 165.055 0
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5 fe/min %jz —w%ﬁ%w) %%/ FEZIWAET (nl2) AFR fam HE R S
B R SlE (X109

2% 704 [M—H]" 6471618 647.1627 ~1.393 93 4911212, 313.0574,211.024 5,137.023 7 CxoHuOre & FHER A7 BEE AA AR 13,1920

7 787 [M—H] 7871000 787.1017 -2.197 94 787.1017,635.086 9, 617.078 7,169.013 5 CsaHsO2 123,6-1-0-% & FH-p-D-MAME Bk A4, #AHE 17,19

8 8.04 [M—HJ 5951668 595.1677 -1.478 58 287.056 2, 151.002 9 CoHnOis FHEPH HERE R FE 15,06

29 8.07 [M—H]™ 593.1512 593.1519 1230 71 284.0325,255.029 8, 227.034 § CoMlsoOss I R-3-0-Z A fi Y WL BT 7

30 14 [M—HJ 609.146 1 609.1470 -1.51031 301.035 4 CoMO 5T WEE W EE BT 1416

31 827 [M+H] 4712013 4712014 -0.169 78 453.193 2, 425.196 3, 161.060 0 CosllanOs  FPiEEE SHE WL B 15,06

3 835 [MAH] 273.0758 273.0757 0.14648 153.018 5, 147.044 4, 119.049 6 CisHnOs M % EIE Wk FE 15,26

3 8.44 [MAH]" 5203844 5293845 -0.124 67 572.374 7,412,321 7, 1121125 CuHssNOs 7l JUBHRH A WU 2

34 8.61 [M—H] 463.088 2 463.089 1 -2.031 58 463.088 3,300.027 5, 255.029 8, 151.003 0 CuHaoOn S F EWE  DET 14

3 8.77 [M+HH] 195.0652 195.0652 ~0.076 90 1340367, 117.0339, 106,041 7 CuoHu0s  FTER KRR Wi by

3 81 [M—HJ 631.1668 631.1676 ~1.251 65 6311660, 271.0459, 169.013 6 CalnO1s & FEALH HREE AR, 17,030

37 8.86 [M—HJ" 939.1109 939.1129 -2.15097 939.110 3, 787.105 4, 769.088 4, 617.0789, CuHu:Ox 12346-0- LR ETEASE  BE A% HIIK 17-19
465.065°2, 169.013 6

38 9.00 [M+H]" 435.128 6 4351280 138649 273.076 1, 153.018 5, 147.0443 CuHnOn HERET HEE A% 30

39¢ 10 [MA+HJ" 5811865 5811857 129046 273.076 1, 153.018 5 CollnOi M EIE Wk FE 15,26

40[M3]  9.16 [MAHH]" 4303316 4303315 028048 138.128 1, 96.0814 CoHNOs 75 1B AR B 28

41 [M6] 922 [MAHH]" 4323472 4303469 0765 13 95.085 7, 148.111 6, 98.096 9 CoHsNO; MBEE R B 2

4 945 [M+H]" 6111971 6111961 153797 465.138 6, 303.086 8 CsHxOrs B EEE Wk FE 16,31

M) 976 [MAH] 4303316 4303312 0.90790 412,321 4,98.0970 CoyHuNO; MBEZ A W 28

44 9.95 [M—HJ™ 515.1195 515.1204 -1.78735 515.119.4,353.0878, 191,055 6, 179.034 4 CosHuOr F4FR C KNER Pt 14

45 10.08 [M+H]' 197.0808 197.081 0 ~0.581 49 133.065 1, 105.070 4, 103.0545,79.055 0 CioHinOs AiZip% B HEEE AR 30

46[M8] 1039 [MAHH]" 4283159 4283157 0.58532 84.0815,81.0706 CoHaNO; TUEH: A W 28

47[M9]  10.84 [M—HJ 137.0244 137.0238 430580 65.0385 CHOs  MRERRR Bk A 2

48 113 [M—H]" 599.1770 599.1779 ~1.511 91 599.176 7, 137.023 6, 165.055 2 CallnOn  KFEEMATA T HEEE ARy, 19,30

49 1125 [M—HJ" 577.1563 577.1569 - 1111 14 577.1570,269.045 5, 268.038 2 CoHx0 BFHEHH EEE W FE 15,26

50 11.90 [MAH]" 617.1865 617.1838 437469 617.1850,615.172 1, 585.162 1, CalnOw HLFHEH H BEE A4 AP 20,30
483.1125,281.066 7, 137.03 5

SIEMI0] 1191 [M+H]* 5952021 5952016 0.890 45 449.142 6, 287.091 7 CsHuOn FHEH EWE W 16,3132

52 1192 [MFHJ 595.2021 5952016 089045 287.0917, 153.018 5 CastasOre FURGH kB R 15,16

53 11.93 [M+H]* 287.0914 287.0011 107980 1610599, 153.018 4, 133.065 1 Cieu0s SR kB FE 15,26

54 1206 [MAH]" 4143367 4143361 1.293 88 98.096 8, 81.070 5, 67.055 0 CoHsNOs pugiedinone AR 2

55¢ 12.66 [M—H]" 301.0354 301.036 0 1907 08 301.035 4, 178.998 0, 151.003 0, 65.0023 CisHiOr W E BRE PR BRET 141920

56 13.18 [MFH]* 4163523 4163521 054329 145.1013,98.0970,81.070 4 CoHusNOy N % AR LR pA)

57 1322 [M—HJ" 9753715 9753737 -2.23945 651.265 9, 327.160 1, 283.170 2 CulleOu HLLIEE CHE PRET 7

58 1342 [MAHH]" 585.1967 585.196 6 0.102 53 319.1180,267.086 6,249.076 0, 197.081 2, CyoHyOn HHEEAZ7F R AR, A 17,19
179.070 3, 157.075 6, 105,034 4

59 13.55 [M+H]* 329.1747 329.174 5 062490 329.1750,311.1649,293.1540,283.169 6 CooHuOs HLLTERR THE BT 2

60 13.73 [M+H]* 585.1967 585.196 6 0.102 53 3011078, 249.076 0, 197.0812 CallnOn KHEATZ B H LS St 30

61 14.87 [M—H] 301.0718 3010722 -1.594 30 286.048 4, 151002 8 Cieu0s & REE B R 15,26

62 14.97 [M=H]" 629.1876 629.1890 ~2.240 99 629.1842,553.1725,477.1409, 165.055 1, CaiHzOu 4LfFETF B BEE B K 17,19

137.0237,121.028 6
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5 )

BT HHDTRE (m2)  WE/

5 w/mi
P ek TERE g (<0

FEZGWRET (ml2)

TR e RV B

63 15.65 [M+H]" 505.3524 505.3524 001128 469.332 0, 415.284 8, 397.274 2 CxoHasOs 16-L{LEIERE A
64[MI1] 1585 [M-+H]" 167.0703 167.070 4 ~0.83797 167.070 5, 84.960 3
65[MI12] 1660 [M-+H]" 343.1176 3431175 0.34973 199.0243, 153.0185
66° [M13] 16.62 [M-+H]" 373.1282 373.128 1 0.348 41 357.0973, 343.0817, 315.0865  CaoHaoOy #1827
67¢ [M14] 18.07 [M-+H]" 403.138 7 403.138 7 0.024 81 373.0923, 330.0737
68 18.35 [M+H]* 487.341 8 487.341 8 ~0.059 51 469.3316,451.3207, 397.2751  CsoHsOs 11-anhydro-16-oxoalisol A
69* [M15] 19.07 [M-+H] 433.1493 433.148 7 1451 46 403.1028, 385.0922
70[M16] 1971 [M-+H]" 373.1282 3731280 0428 81 358.1038, 328.0586, 315.0872  CaoHOy f i %

=il 5 3
Wk AR 23
WX BRE. HH 29
AR WRE . FE 15,16
AR WRE . FH 15,26
=il 5 3
CnHuO9 3,5,6,7,8,3' 4~ LA E LT B FRR. B 16
AR WRE . FH 15,26

CoHio03 FH LI
CioH1806 6-% FAFERE &

CoiHnOs JIIFRE &

71 21.25 [M+H]" 389.123 1 389.1230 0.256 99 359.0767, 331.0815, 316.0577  CaoHaoOs 2 FVHE 1| jr & HEE BRI, H R 16,29
7 21.95 [M+H]" 5293524 529.3524 0.010 77 511.3424,469.3317,451.3211  CxHysO FV5EE C-23-BE R =% S 34
73 23.27 [M+H]" 473362 5 473.362 6 -0.155 27 383.2948, 365.2845, 339.2687  CsoHsOs V51 B =i BE 35
74 2391 [M+H]" 5293524 5293524 0.010 77 529.3530, 469.3317, 397.2788  C3:HasOp alismaketone C 23-acetate  =#k2% 15 3
75* 31.01 [MAH] 5153731 515.3728  0.584 24 437.3420, 383.2937 CxHs0s 23-ZBEPEIERE B SR RS 34

FEAE IR AR BN, (M SRR AT AR i P L JER 2R e 7

“confirmed by comparison with reference standard, [M] constituents migrating to the blood of rats after oral administration of Huaganjian

HAER A EH 21

SINTEEE T 16 MBI MLAZAT 15y, 43 51l
IR PHRE Y. AT 4P By U4 DURER
DBEER . NBRER . DIBEE. XMRERHR. &
WERLH | FHHLOHA . 6-2 HAATERS B 3 ARG TN |
NBRE & 3,5,6,7,8,3 4~ LHEILIEE . FE R,
Hrp 8 MNP Iy AT DIBEERH . DIREER
Lo MR . )IRECR L BHAE SR 3,5,6,7,8,3",4'-
A S e ) e 0 TR P R B ) R L o
R L8 E1R 2], HAR 8 Ml ilid v 5
R T A B SCRRIRIE ) — B i A 15 B DA
JAE S T RS 21, HAb 2= L 4.
23 KRFRUATT B KBV IO INHE K 57T M2y
HEMR
230 NIRRT KA PubChem %
e, 3REL 16 NSNS B 50T 458, FFORAF 5k
73 AR Canonical SMILES #%3(, 7E Swiss Target
Prediction V- & H1 53 il '3 A& AL 22 85> SMILES #%
AR, BB JE N “Homo Sapiens”, FFidkE £
HEAE RN EAEAR A (REM>0), &I
PEAL GRS EE S i, R EE A, L53)
333 MU AT ML A HE A
232 BRAEFLRMFER B3 OMIM.
Genecards. Drugbank “F- 55, #ii A\ JCH# 1A Gastritis,
R H AT CHREN TS REVIMCHER, &9F 3

MR EAE R, R PH I R A B A, SR
et 1147 ASFIE RAH CHEAREEA

233 AGHFADGYIT B RIS A 8 Venny,
W IR RN LR 7352 55 B 48 50 0 s iE AT T
BCHUZ 4R, 15 31 95 MU RSB YT B R
TERE AT

234 AR ORN R ZH | R4 (Kyoto
encyclopedia of genes and genomes, KEGG) & 4£4)
B KL RDGIT B R PSS A3 Metascape
F-E AT KEGG 70 #B7, RAFEIR SR, % P EM
ANBI RGP AT HE 7, 0 BCHE 44 7 20 A7 e
57 G X EE AT P AL BECS, 38 5d KEGG il i
SR E] T P<0.05 B IL 262 5%, HAHELHET
20 HEER AN 5 From . ARG YT B RIS AR 2L R 5
MR SRR SGEE N PI3K-Akt {5 5@ % C 2
BER ARG TR, AN R-17 558, M
IR 115 Tl 5

235 NI B RS R 2% TR R
FARAb b RAG BN R R By« R A R )
09T B RIS A IBER A KEGG & &M%
(top20)JF BN AL, BAIAH H R R, F A CytoScape
3.7.1 B, AL R N LRS- B 48 B - d %
W25 . f# H CytoScape 3.7.1 W B #difH 25 7 T 4X
Iy BTHE S R DU I8 R N S8, BFE AR
BRSO A, FRARAE MR SR I S
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3 {LBTRI. &75M%E. XS UPLC-Q-Exactive Orbitrap-MS 2B TR E

Fig.3 UPLC-Q-Exactive Orbitrap-MS total ion chromatogram of Huaganjian, medicated serum and reference substance

%L DR ISR L2 B

AERTRT “ NS 7)- B 9 0 R -TEI  I 2%
B 6 o, AR AL 265 AR ES HUL R 3.
6 I N 131 DA, 537 kAL, AREL T ALAT
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RAREE 16 MEHF RN LY B, FETEARRAL AT R
NIRRT B R AL, = MARILAT
HUAYT B 2GR A1 KEGG ‘& &%, 2 M5 AL
Z AR B A AR S o AT RO LB A R 7y
SIEAERE R CLAHE, AR RS KEGG & 4l %

DUIAHE . 99 s B FEAEL R 5% R AE L M H
FEAEBROR, 2B 28 v 5171 R AH QIR 19 R A i
BZ, KU RN “TTEk” BOK, BUEE
6 T UK TRIRR S P £ 375 B L ARER HLOBE
THRREOR . B ERR 0 T OB
Cytoscape W48 73 HT KB, FE R 3. 6-2 A
R F . TR 3,5,6,7,8,3",4'- F AL T
PO ULRERR . AW AR B AjAHE . DUBE
ZH DBEE, NIRER A HELE. NFRE R
PR By N LS B oy AR 3, DL R %



©390 - PER 2022418 B53% B2 Chinese Traditional and Herbal Drugs 2022 January Vol. 53 No. 2

OH

"OH

OH M E

0
75 DURED,
O\
O S g
OHOH OR
HO OH " 6n o HO™
X FR IR IR F AT HH LI

JIFRE R 3,5,6,7,8,3",4'-1 H S Jik 45 iz
&4 {CRFRINMRBIR S FLEH

Fig.4 Chemical structures of constituents migrating into blood
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Fig. 5 Bubble diagram of KEGG analysis of potential targets of Huaganjian in treatment of gastritis
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Fig. 6 Constituents migrating to blood-gastritis target-pathway network of Huaganjian
3 AFRIAIMERIRR 5 T SFHESH
Table 3 Characteristic parameter values of network nodes of constituents migrating to blood
s 2= oy -2 B EEE | W &% B B B
Cl6 FEE&R 0.10761 045936 39 | C6  DKEH 0.03894 0.32581 9
Cl2  6-EMEAER LR 0.12641 0.46595 38 | C8  UIRRE 0.023 66 0.33592 9
C13 R BT 0.11906 045296 37 |C7 INHERZ 0.02287 0.334 19 8
C15 356,783 4-LH%IEEl 0.10013 045614 35 Cll  &HELR 0.03875 0.290 83 6
C5 VG DURER 0.04422 0.36212 15 Cl4  JIBEE 0.003 68 0.33943 6
Cl10  FHIgETF 0.07377 0.35813 12 | Cc2 g 0.04163 0.31785 5
C4  HFHEEE 0.034 87 0.348 53 11 Cl  FFHER 0.01634 0.316 30 4
C3 AT 0.03459 0.33419 9 9 S HE  0.03065 0.280 78 3
(FEPS; T V=St Q-Exactive Orbitrap-MS X H &1 UL & B 3l &
3 Wig TR E R G L IR B R T, AT PARR

3.1 KRFRERSMEE R 5 BN E

3.1 JEAXERRIER:  Q-Exactive VUMK AT-Ef HLI%
HIER S 2P (Q-Exactive Orbitrap-MS), 5%
i) = FE DU S AR L, B4 ng/L & pg/L A
PR, R S s B T R w2 Y <1 X 107,
I HRE B TP RT AR R 2 T RO,

P R AR MS/MS BdiE, i e
R MR R ) LR — M), ORI TS5
UPLC-Q-Exactive Orbitrap-MS BEFHHEIA, XTLHFRT
PRAMEAE R B NI IR RS Ry BEAT A R L v R
PR 2 E 73T o

3.1.2  IMIERERUTERIRIHEEE RS AT AL BEAE I
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BAFE AR EE . SIS Th A KR
IR . EEAAYEENIEEES, B0
AR T M3 H AT O A . BT
PAFRIE S P I fa, 75X My AT /T A3,
DL P i R A R, iy 8 7 B e I NE AL
WHAWERUTIEFIDIIE R H o AW I LLEL T FHREDTE
% CREUUEE SivtiEik, Hd, R RS
I DE BAOR A, S UTE RCR A AR . 2 X
MIBFEA o e, MRS, CIEER
DUVEFIRT, s B f B R A e 7 ) £
WEEEFEE. @didt—PHF%, i 3 454
I SRR T 5 T B0 or B o WA SRS i
FRIMIEFE S 3 AR E I SR A TTIE .

3.3  IERE UM R S R R
Wy 2%, ANEG 2B 1 BB 2 5
T BUAE A [RR ML 8] SRAF 1 L35 RS AT W o A7 7
ZE 51 o ASLIGAETHAIE MY B, % SD KR ig AL A,
SRR SRR HE 5 # kAR I 7 2, T4 2455 15,
30, 60. 90. 120. 180. 240. 360 min 8 /M [A] &
AR, 25 LEBEAS [RI B TR) 5 38 A2 AT B2 1
HH. LR EIR, 457 60 min J5 [ L5 A
TR ECE 5%, m DS R FE S AR RN
MY s WASSLES I 60 min AR LA

3.2 {LRFRI CQA KON

RAFIRBARS T, B ZAE R 77, 24
REAIANE], RIK 2R . HAHE 5T AT
BRUF R 22T TS 4518 A I 2 B RS M IE B
RNVINE, BEMIELYEFMNE 2585, 18
I RIPAL I RDETT B R B “ )5t B Aili- 2w AL 1) -1
FHEE A7, SRR 00, 15 202 b b5 32 2ilm IR
T N UE 25 PIAH OC B AZ L D808 5) o B T 3 A 46 2R
AT Tt — 0 s SR T, HERA BTG T B R
) CQA.

R, EEEEAM G RIEN, A
R SE PRl B RIS, R Re R N E
TR AGS RSG5, fE 4B T GoM 1, IFi5E
FAHLIE -], Manthey S840 AHAE H1 70 25 H 2 Fh
Z WA R TR 2R By 38 410 ) Jie 9 R SR TR 1 -a
(tumor necrosis factor-o, TNF-0) Fix, PHHPLE
ER, PR KD 35,6,78,3,4 - H & I o B Xt
TNF-o f61EH . ] TNF-a, AR R MR
IR IBOR S B2 T AR AR DR B BRI E T AT 2
HAE N B R RIREEN EE AR+, & BAHT

SMPLR Y, EEZHRCUESE, ATZH RS
1% 5% [-F-«B (nuclear factor-xB, NF-xB) [#%¥%
iz, R|ATZE BA P TNF-a 55 S8+ 1 5= 4
HHIH] 20 ML A% BT R RE IO, PR Fy i i A
ARUATHEIPIRIERH, XI5 TR
Bt EARTERBY. PHE By B A ki 5 A4k
R, YRR B PTEARE IHIME o Guo ZEDB2F 7Tk
T, bR T ] R R b AR AN R SR R A 1)
R0, 2 v 9 5 2 0 R A0 4 B Ak il
(superoxide dismutase, SOD) &£, Ouyang £33
BIF T8 I I R Bz 2 P A0 iy | A B S e o L 55054
BFF FUAE SI2 )1 R Bz 28 AT LU i 4 i B S A i Ao 2b
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IORIFAE R o T HAR A 5% T B R BT HEEE
W& 3 LR, AU RS R 3,5,6,7,8,3',4'-
LH AR IR R PHEE . A EPRRA
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FBAR ALY ERRELEAZFR
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