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Research progress on the material basis and pharmacological effects
of Pien Tze Huang

YANG Yan-quan, SUN Jian-guo, A Ji-ye, WANG Guang-ji’, PENG Ying’

(Key Lab of Drug Metabolism and Pharmacokinetics, China Pharmaceutical University, Nanjing 210009, China)

Abstract: The medicinal history of Pien Tze Huang is long, and it is the only "double top secret" variety of
technology and formula at present. It has the effects of clearing heat and detoxifying, detumescence and pain,
cooling blood and removing blood stasis. At present, researchers have analyzed and identified some compounds in
Pien Tze Huang and its precious medicinal materials, such as Panax notoginseng, calculus bovis, snake gall and
musk, and conducted activity screening, pharmacokinetics and pharmacological related studies on these chemical
components. It was found that Pien Tze Huang had a significant effect on the treatment of acute and chronic
hepatitis, ulcer, colon cancer, liver cancer and other diseases. The purpose of this paper is to systematically discuss
the research achievements of researchers in recent years on the material basis, pharmacological effects and clinical
application of Pien Tze Huang, with a view to providing ideas for the further research of Pien Tze Huang.
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Table 1 Differences in chemical compositions between calculus bovis (CB) and snake gall (SG) in Pien Tze Huang'

No. Tentative identification Formula Source
1 Taurodeoxycholic acid C,H,NOS CB
2 Glycochenodeoxycholic acid C,H, NOj CB
3 Tetrahydroxycholestan-26-oic acid C,,H, O CB
4 Ursodeoxycholic acid C,H,0, CB
5 Hyodeoxycholic acid C,H,0, CB
6 Ketodeoxycholic acid C,,H,0, CB
7 Chenodeoxycholic acid C,H,0, CB
8 Deoxycholic acid C,H,0, CB
9 Methyl cholate C,H,,0q CB
10 Tauro-3a,7a,12a,23R-tetrahydroxy-5f-cholenoic acid/isomer C,H,NOS SG
11 Tauro-3a,7a,12a,23 R-tetrahydroxy-5/-cholenoic acid/isomer C,H,NOS SG
12 Tauro-3a,7a,12a,23R-tetrahydroxy-54-cholenoic acid/isomer C,H,NOS SG
13 Tauro-48-3f,7a,120-trihydroxy-54-cholenoic acid/isomer C,H;NO.S SG
14 Tauro-3a,7a,12a,23R-tetrahydroxy-54-cholenoic acid/isomer C,H,NOS SG
15 Tauro-48-3f,7a,12a-trihydroxy-54-cholenoic acid/isomer C,H,,NO,S SG
16 3a,6f,7a,120-tetrahydroxy bile acid/isomer C,H,0, SG
17 Tauro-3a,7a,12a,23 R-tetrahydroxy-5/-cholenoic acid/isomer C,H,NOS SG
18 Tauro-3a,70-dihydroxy-12-oxo-5/-cholenoic acid/isomer C,H;NO.S SG
19 Tauro-3a,7a-dihydroxy-12-ox0-54-cholenoic acid/isomer C,H;NO.S SG
20 Tauro-3a,7a,12a,23R-tetrahydroxy-54-cholenoic acid/isomer C,H,NOS SG
21 30,68, 7a,12a-Tetrahydroxy bile acid/isomer C,,H,0, SG
22 30,6f,7a,12a-Tetrahydroxy bile acid/isomer C,,H,,0, SG
23 3a,6p,7a,120-Tetrahydroxy bile acid/isomer C,H,0, SG
24 Cholic acid-sulfate C,,H,OS SG
25 Taurocholic acid/tauro-3a,7a,12a-trihydroxy-5a-cholenoic acid/isomer C,H,NO.S CB, SG
26 Taurocholic acid/tauro-3a,7a,12a-trihydroxy-5a-cholenoic acid/isomer C,H,NO.S CB, SG
27 Taurocholic acid/tauro-3a,7a,12a-trihydroxy-5a-cholenoic acid/isomer C,H,NO.S CB, SG
28 Taurocholic acid/tauro-3a,7a,12a-trihydroxy-5a-cholenoic acid/isomer C,H,NO.S CB, SG
29 3a,12a-Dihydroxy-7-oxo-54-cholic acid/isomer C,,H,Oq CB, SG
30 Glycocholic acid C,H NO, CB, SG
31 3a,12a-Dihydroxy-7-oxo-5p-cholic acid/isomer C,,H, O CB, SG
32 Taurochenodeoxycholic acid C,H,NOS CB, SG
33 3a,12a-Dihydroxy-7-oxo0-54-cholic acid/isomer C,,H, O CB, SG
34 Cholic acid C,,H,0; CB, SG
35 Glycodeoxycholic acid C,H,NO, CB, SG
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Figure 1 Two exclusive components of natural musk compared

to artificial musk
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Table 2 Information about chemical components in Pien Tze Huang

B 24 NHIT BRI AW O MR RR AL AW 2 4
R AP S LA HAb 2 & RIS R B A1 5
HH 1) 22 B4k A P 3 AT A 6B AR X 159 B R 4 1 e B
18, Tk B F B A& (1) KPR E 2240 & P W7 IF 25 7 A =X
N R . Tang ZPY3E Fl UPLC-MS $ AR IE &5 &
FEEHE FE o BT B AT AL 22 B Oy, % AL & 35 F,
FLHE 26 P A 7 PPV BR 2R 2 PP L AR IS . Ligg™
HESL T B AR LRI VA ISR B v, B K AR A SR AU
7, 383 RN 0 7 3R B R KO 2 8 AL 2 R
S AR EEE 77, SEBL T PR L R AR L. AR
XA E T 20, SR TE 2 0 75 77 B2 E - v kA £
T — 235 7 B - € 47 B [A) 5 3 (online PLE-UHPLC-IT-
TOF-MS) 7% A 4758 p L AG 0 21 73 Ak 2 e oy, o
36 KIS T =8, 15 ANRIE T H, 94N RYE T 4R 5, 11
AR RIE TR S H, 7 H 2 450 I E -
ORI B A AR R AT R S A R T
?x\j%% 2[4-6,31,32] .

Adduct ion . Adduct ion .
No. Compound Formula  Exact mass . MS/MS (negative) . MS/MS (positive) Ref.
(negative) (positive)
1 Notoginsenic acid C,H,,0, 504.1843  [M+HCOO] 549,503, 341, 179 [M+Na]® 527, 505, 365 [4,32]
[f-sophoroside
2 Notoginsenoside J/isomer  C,,H,,0 834.4977 [M+HCOO] 879, 833,785, 671 [M+Na]” 857, 835, 677,439, [4,6,32]
421
3 Notoginsenoside J/isomer ~ C,H,,0 834.4977  [M+HCOO] 879, 833,785, 671 [M+Na]® 857, 835, 677,439, [4,6,32]
421
4 Ginsenoside Rgl C,H,0 800.4922  [M+HCOO] 845,799, 637,475 [M+Na]® 823,801, 441,423, [4,5,32]
405
5 Notoginsenoside R1 C,H,, O, 932.534 5 [M-H] 931, 799, 769, 637, [M+Na]™ 955, 801, 770,477, [4-6,32]
475 459, 441, 423, 405
6 Notoginsenoside R3/N C,H,,0,, 962.5450 [M+HCOO] 1107,961, 799, [M+Na]® 985, 423, 405, 365 [4,32]
637,475
7 Notoginsenoside R3/N C,H.,0,, 962.5450  [M+HCOO] 1107,961, 799, [M+Na]™ 985, 423, 405, 365 [4,32]
637,475
8 Ginsenoside Re C,H,,0 946.550 1 [M-H] 945,783, 621, 459 [M+Na]” 969, 423, 405 [4-6, 32]
Notoginsenoside R2/isomer  C,,H, 0, 7704816  [M+HCOO] 815,769, 637, 475 [M+Na]™ 793, 643, 423, 405 [4,32]
10 Notoginsenoside R2/isomer C,,H, 0, 7704816  [M+HCOO] 815,769, 637,475 [M+Na]™ 793, 643, 423, 405 [4, 32]
11 Ginsenoside Rg2 C,H,0,, 784.4973  [M+HCOO] 829,783, 637,475 [M+Na]® 807, 441,423,405 [4,6,32]
12 Ginsenoside F2 C,H,0,, 784.4973  [M+HCOO] 829,783, 621 [M+Na]” 807, 425, 407 [4,32]
13 Ginsenoside Rg3 C,H,0, 784.4973  [M+HCOO] 829, 783,621,603, [M+Na]' 807,365 [4,6,32]
459
14 Ginsenoside Rh3 C,H,,0, 604.4339  [M-H] 603, 441 [M+Na]™ 627, 465, 447 [6,32]
15 Ginsenoside Rbl C,H,,0,, 1108.6029 [M-H] 1107,945,783,765 [M+Na]" 1 131,425,407 [4-6, 32]
16 Ginsenoside Rhl C,H,0, 638.4394  [M+HCOO] 683,637,475,391, [M+Na]" 661,441,423,405 [4,6,32]
179, 161
17 Ginsenoside Rd C,Hg,0 ¢ 946.550 1  [M+HCOO] 991, 945,783,621, [M+Na] 969, 443,425,407 [4,6,32]
459
18 Ginsenoside K C,Hy,0 946.550 1  [M-H] 945, 783, 621, 459 [M+Na]® 969, 443, 425,407  [4,5,32]
19 Notoginsenoside G/isomer ~ C,H, O,y 960.529 4 [M+Na]" 983, 439, 421 [32]
20 Notoginsenoside G/isomer ~ C,H. O, 960.529 4 [M+Na]" 983,439, 421 [32]
21 Malonylginsenoside Rb1/ C,,H,,0,, 1194.603 3 [M+Na]™ 1217,1 173,425, [32]
isomer 407
22 Malonylginsenoside Rb1/ C;,H,,0,, 1194.6033 [M+Na]® 1217,1 173, 425, [32]

isomer

407
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Continued
No. Compound Formula Exact mass AddUCt,lon MS/MS (negative) Addu_Ct‘ on MS/MS (positive) Ref.
(negative) (positive)
23 Malonylginsenoside Rgl C,H,0, 886.492 6 [M+Na]~ 909, 865, 441, 423, [32]
405
24  Ginsenoside Rb2 C,H,,0,, 1078.592 4 [M+Na]" 1101, 425, 407 [32]
25 Ginsenoside Rb3 C,H,0,, 10785924 [M+Na]" 1101, 425,407 [32]
26 Ginsenoside Rh2 C,H,,0, 6224445 [M-H] 621,459 [6]
27 Ginsenoside Rf C,H,0 800.4922  [M+HCOO] 845,799, 637,475 [4, 6]
28 Ginsenoside F1 C,H,,0, 638.4394  [M+HCOO] 683, 637,475,391, [4,31]
179, 161
29 Ginsenoside Re C,H,0,, 10785924 [M-H] 1077, 945, 783, [6]
621, 603, 459
30 Notoginsenoside K/isomer  C,H,0 946.550 1 [M+HCOO] 991, 945, 783, 621, [4, 6]
459
31 Notoginsenoside ST-5 C,,H, O 932.5345  [M+HCOO] 977,931 [4]
32 Notoginsenoside A/ C,H,,0,, 11245979 [M-HJ] 1123,961, 799 [6]
Koryoginsenoside Rg2
33 Notoginsenoside A/ C,H.,0,, 11245979 [M-H] 1123,961, 799 [6]
Koryoginsenoside Rg2
34 Gypenoside VIII C,H.,0 ¢ 946.550 1 [M+HCOO] 991, 945, 851, 673 [4]
35 Gypenoside IX C,,H, 0, 916.5396  [M-H] 915 [4]
36 Notoginsenoside H C,,H, 0, 948.5294  [M+HCOO] 993,947, 785, 767, [6]
635
37 Yesanchinoside E C,H,,0,, 1108.6029 [M-H] 1107, 945, 783, 765 [4]
38 Taurine C,HNO,S 125.0147 [M-H] 124, 106, 79 [M+H]" 126, 108 [5, 6]
39 Taurocholic acid C,H,NO,S 5152917 [M-H] 514,496,432,391, [M+Na]~ 538,516, 498,480, [5,31,32]
124,79 462, 373, 355
40 Taurochenodeoxycholic C,H,NOS 4992968 [M-H] 498, 480, 355 [M+Na]" 522,500, 482, 464, [4,6,32]
acid 354,254
41 Taurodeoxycholic acid C,H,NOS 4992968 [M-H] 498, 480, 355 [M+H]" 500, 482, 357, 339 [4, 6]
42 Cholic acid C,H,0 408.287 6  [M—H] 407, 389,361,345,  [M+Na]™ 431,426,391,373, [4-6,32]
343,327 355,273,254
43 Ursodeoxycholic acid C,H,0, 3922927 [M-H] 391, 345, 327 [M+H]" 393,375, 357 [4, 6, 32]
44  Chenodeoxycholic acid C,H,0, 3922927 [M-H] 391, 373 [M+Na]" 415,375, 357 [4-6, 32]
45 Deoxycholic acid C,H,0, 3922927  [M-H] 391, 345, 327 [M+H]" 357, 161 [4, 5]
46 Hyodeoxycholic acid C,H,0, 3922927 [M-H] 391, 345, 327 [M+H]" 415,375,357 [4, 6]
47 Glycocholic acid C,H,,NO, 4653090 [M-H] 464, 446,402,382, [M+H]" 466,448,430 [4-6]
353
48 Glycodeoxycholic acid C,H,;NOj 449.314 1 [M-H] 448, 430, 402, 386 [M+H]" 450,432, 414,339 [4-6]
49 Gallodesoxycholic acid C,H,0, 3922927 [M+H]" 393,357 [32]
50 Glycoursodeoxycholic acid  C,H,,NO, 449.314 1 [M+H]" 450,432,414, 339 [6]
51 Glycohyodeoxycholic acid ~ C,H,,NO, 449.314 1 [M+H]" 450,432,414, 339 [6]
52 Taurohyodeoxycholic acid ~ C,H, ,NOS  499.296 8 [M+H]" 500, 482, 357 [6]
53  Tauroursodeoxycholic acid C,H, ,NOS  499.296 8 [M+H]" 500, 482, 357 [6]
54 Glycochenodeoxycholic C,H,;NO; 449.314 1 [M-H] 448, 404, 355 [4]
acid
55 Ketodeoxycholic acid C,H,0, 390.2770  [M-H] 389,371, 309 [4]
56 Homodeoxycholic acid/ C,H,,0; 420.2876  [M-H] 419, 373,297, 283 [31]
isomer
57 3a,6f,7a,12a-Tetrahydroxy C,H, O, 4242825 [M-H] 423, 405, 387, 359, [4]
bile acid/isomer 325
58 3a,6p,7a,12a-Tetrahydroxy C,H, O, 4242825 [M-H] 423, 405, 325 [4]
bile acid/isomer
59 3a,66,7a,12a-Tetrahydroxy C,H, O, 4242825 [M-H] 423, 405, 325 [4]
bile acid/isomer
60 3a,66,7a,12a-Tetrahydroxy C,H, O, 4242825 [M-H] 423, 405, 325 [4]
bile acid/isomer
61 Tauro-3a,7a,12a,23R- C,HNOS 5312866 [M-H] 530,512 [4]

tetrahydroxy-5/-cholenoic
acid/isomer
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Continued

Adduct ion Adduct ion
No. Compound Formula Exact mass N R MS/MS (negative) u_ . MS/MS (positive) Ref.
(negative) (positive)

62 Tauro-3a,7a,12a,23R- C,H,,NOS 5312866 [M-H] 530, 512 [4]

267745

tetrahydroxy-5/4-cholenoic
acid/isomer

63 Tauro-3a,70,120,23R- C,H,NOS 5312866 [M-H] 530,512 [4]
tetrahydroxy-5/4-cholenoic
acid/isomer

64 Tauro-3a,70,120,23R- C,H,/NOS 5312866 [M-H] 530,512 [4]
tetrahydroxy-5/4-cholenoic
acid/isomer

65 Tauro-3a,7a,12a,23R- C,HNOS 5312866 [M-H] 530,512 [4]
tetrahydroxy-54-cholenoic
acid/isomer

66 Tauro-3a,7a,12a,23R- C

tetrahydroxy-5/-cholenoic

H,NO,S 5312866 [M-H] 530, 512 [4]

26

acid/isomer
67 Tauro-48-38,7a,12a- C
trihydroxy-5/-cholenoic

H,NO,S 513.2760  [M-H] 512, 480, 456, 358 [4]

26

acid/isomer
68 Tauro-48-38,7a,12a- C
trihydroxy-5/-cholenoic

H,NO.S 5132760 [M-H] 512, 480, 456, 358 [4]

26

acid/isomer
69 3a,120-Dihydroxy-7-oxo-  C,H,.O

2477385

406.2719  [M-H] 405, 359, 343 [4]
5p-cholic acid/isomer

70 3a,12a-Dihydroxy-7-oxo-  C,H, O, 4062719  [M-H] 405, 343, 289, 251 [4]
5p-cholic acid/isomer

71 3a,12a-Dihydroxy-7-oxo-  C,H, O, 406.2719  [M-H] 405, 343, 289, 251 [4]
5p-cholic acid/isomer

72 Tauro-3a,7a-dihydroxy- C

12-0x0-54-cholenoic acid/

H,NO,S 513.2760 [M-H] 512,456, 358, 328 [4]

26

isomer
73  Tauro-3a,7a-dihydroxy- C
12-0x0-54-cholenoic acid/

H,NO,S 513.2760  [M-H] 512,456, 358, 328 [4]

26
isomer

74 Taurocholic acid/tauro-3a,  C,H, ,NO.S 5152917  [M-H] 514, 496, 480, 358, [4]
7a,12a-trihydroxy- 353
Sa-holenoic acid/isomer

75 Taurocholic acid/tauro-3¢,  C,H,,NO,S  515.2917 [M-H] 514, 496, 353, 329 [4]
7a,12a-trihydroxy-
Sa-cholenoic acid/isomer

76 Taurocholic acid/tauro-3¢,  C,H,,NO,S 5152917 [M-H] 514, 496, 353, 329 [4]
7a,12a-trihydroxy-
Sa-cholenoic acid/isomer

77 Taurocholic acid/tauro-3a, ~ C,H,,NO.S  515.2917 [M-H] 514, 496, 353 [4]
7a,12a-trihydroxy-
Sa-cholenoic acid/isomer

78 Cholic acid-sulfate C,H,,0,S 4882444  [M-H] 487,452, 408 [4]
79 Methyl cholate C,;H,,0; 4223032 [M-H] 421,375,273 [4]
80 Tetrahydroxycholestan-26-  C,,H, O, 466.3294  [M-H] 465,401, 383, 263 [4]
oic acid
81 Tetradecanoic acid C, H,0, 228.208 9 [M-H] 227,199, 181 [31]
82 N-Palmitoyltaurine/isomer ~ C,;H,,NO,S  363.2443  [M+HCOO] 362,316, 124,79 [31]
83 Pentadecanoiic acid C;H,,0, 2422246  [M-H] 241,223 [31]
84 Oleic acid CH,0, 282.2559  [M-H] 281,263 [31]
85 Stearic acid CH,0, 284.271 53 [M-H] 283, 265 [31]
86 Malic acid CH.O, 134.0215 [M-H] 133,89 [6]
87 Citric acid CH,O, 192.0270 [M-H] 191, 147 [6]
88 Lutein C,H,0, 568.428 0 [M+Na]" 591,551,532 [32]
89 Oleanolic acid C,,H,0, 456.360 3 [M+H]" 457,439,411, 393 [32]
90 Muscone C H, 0O 238.229 67 [M+H]" 239,95 [5]
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23 FEMRAEWHR

FAFREAE D — M 25 5207, 5 00 25K B JC AN [E]
R — R LA 45 24 B G R I A B 3 — M
By, A ELEE 2 IR SR [ I 2 Ik SR 55 AE Y Y
et FlE A 2 B> IR R AR AT . B0 Huang 551 J1
A8 b ) 27 R A & P BEAT (RSB SOE VE PR, R
O MR HF L 11 I IE IR 24 B T R B A X R R B K]
“F-a (tumor necrosis factor-a, TNF-a) F) = 2L 5 BA
FAMEIER, 1C,, {54 12.34~147.24 umol-L ™.

TE 7 A3 v BB A AL 22 O o 2 Rl s By
RERIE FC AT SE BAT BT B 25 BRE A, b DL 26
MIHA TR TR % . A AR R T2
T JIEL R RS e F A B I 2 BE PR . AR R AR
JIELPR T LR v UL ] e JIEL 45 A S8 I - 0 UL A A s
A e %, RN R R AR PR B PR B AR R A —
2, I B R 2P, 4 e 22 A IHRE 2 Fl
P2 IBAT VR ALY b B w2 R4 E 5P Liu
U TG 2 S IR R LAE it H L 240 B 2o A T
RE R 05 51 RS 0 35 1 /38 22 R I i Ak B 1 U/ — Bk
H v O B 2 5 R 1 [R] U5 4 1 (reactive oxygen species/
p38 mitogen activated protein kinases /diacylglycerol-O-
acyltransferase homolog 1, ROS/p38 MAPK/DGAT1) j#
% I [R] 2 33E JI  AR 3R R T ol Ak, O ) M2 [
2 AN A, N T 400 o) e B R R o (RIS R
B e —BiE 5 70 1, AT S i 2 P A e g
FR G T R ) LA S AR B2 A4 T g o AR i A
G5 S NE, WA JE I X 324K (B e X 3248 L/ e — 3R A
AR AR AN G B AR IR A2 AR 5 2508, A7 P iR 2
ST A1) 175 P PPN R I 7 A e A PR AR
TEYTFEGR L PR EVE J5 4R A0 i B B TE P SR A
U, b, NS B RbAE A — Rl S A AN
PR, W LAMRIP M A RGO MLE RS . BRI,
Rb 1 717 L58 3et § 45 2 K s Al AR08 L 22 s 23 20
B A SLEORE M SRR T ZoRL Ak 1 W A0 R AR 5 F
BRI FE IR B AR ), N 2 581 Rb2 B A Bkl R
S RREAE H O JIE OR3P A0 B s (00 4 P 4
ZRAE T Sy 40, B 2 EE IR L A RIE R L AR
REZLEHTR  HHRR - NS 21 Rgl.Rg2.Rhl. =L &
R B W S5 A5 10 24 B Pt 24 A A
24 HRE|PAOFHR

Fr AT R A FE s W A A, AR A SR 1R 24 4K 3
JIFWEFREVE AR D o Xu WK T —F UPLC-MS/
MS J7 %, F T R s 0 O BRI R R 4 S I 3R
=L EHRI.AS 21 Re.Rgl.Rbl .Rd F1EF &, I
BEAT 1 705000, T S T AT I 254X 7 27,

(B A7 P & 1 0 (1 25 X300 2247 9 R kAT PR 2
BUR . BRULZ AL, KA R B H A 795 5 07 BHAH R
2R3N D15 FE . R, Bx S 1 A9 v Bk B
U5 BSOS 1 A SR B 2R 8D g 2 0 U AR T 22
Wik, LUHREE 5 R AH G T 3R 2%

Li 25900 14 4L KB (n = 5) #E47 187 7 16 10 i 25 AN
0 (41 265 AR 30 1 22 00F 5, 1% 125 mg kg™ 977 & 06 K Bt
TR, SRR BOC R i 75 2K, 576 85 5 T A,
R BRI IR 8% B R i 7 I 2 R0 i R 254K 80 1 AT
NFFE R, M 1 ey = 042 h, I 2
o i = 0.54 b, LA [ 2EL 253 4 904 o 3 2 43 31
0.45 0" F10.56 b, T JR01 8% 75 A 75 4% P £ R AT i I it
FE YRR, T DB AR 2 AR I AN 23 72 AR B A
Zhao ZEPHF FE T KB AR (50 mg-kg") A ER Ik 45 25
(10 mg-kg™") J5 A2 %21 Rbl.Rb2 I Rb3 1) 25485 /1
AT, R AR B AR R AR AR 72, Rb1.Rb2
Rb3 73 5l 749 0.78%-0.08% A1 0.52%, il 1 11 i )5 7, K
PLRO3 IR R, Rb1 RIS 12, T8 i ik 45 25 )5
{1, R =M NS B AR R N BRI BN 18, T
Rb3 [ ¢,,/£249h+ 12.6 h, =F F 8. LiZP 5
T =R RE IE H RO LR AR KRR B4R Y 24
B AT R, K 48 HSD M K R 55 43 B IE 4R T A
Ja 5 2 O LR LS A, P4 4 v = L2 R
i IK (2000100.50 mekg™!) IR, HEE AL E R
W5 IE KR B, B KR s R 7T & AUC,, Al
AUC,, & ZE W (P < 0.01), JHFF = EFE K
(P <0.01).

TEE RN R, FPEE TR iRy B HE
AN FEVE, T HL#0o0 40 2 B4 2 TR TR AR LA F AR ]
RE 2 (4l AH G A & W LE AR N 1 245 AR 3 1) 2247 = A A
Ak, T JB% A R Rk N 2 2 LA R E IR O B
B G Y B AL AT IR S E N E, AT AR A
2R3N 71 54T A 5 Bt — 2D AR 5T
2.5 R

FAF S B AR Ry, — B Y R AR
20 3o o T A B B AR S, 2 7 AR — Bl ORI AR
T, A LA TG 24 BE 1, (BRI A — Le AR )
T A 23 B ) 25 B G 1, IX R IE 788 N AK A
FFE 45 24 ) A& P AL 2 A3 B — R Uitk A7 % 52
HEHT SR A7 723X — 75 T 1B 98 2N 6 /D,
B 050 BIF F0 38 0 8 U7 Py 4798 vh 43 B IE 1K
SRy AR P BEAT T A

Kim 25538 FOM € 1% 46 & = 5 DU AT I 1% 1
A, WK RHE B 45T NS 24 Re Ja I RIS A 1)
WEY R AT, RIS B H Re 1 2 #;
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NS B Rel, BRIbZ b4 T N2 2 Rg2.
Rh1 fIF1. Lee MR IS BT Rgl i@ i i 2k
YR 9 A2 2 AF Rh1F1A120(5)- i A2 =%, iX
B N 2 WA Al A7 R4 ) IR 2 B (lipopolysaccharide,
LPS) %l 3% ) B g 41 f A 1 #% Bl F «B (nuclear factor
kappa-B, NF-xB) i1k, H 20(S)-J5 N2 = @] DLIEH
A A LPS Hl U E VR A 28 5E . Shen 555 I
AN Z 51 Rbl 51R G 1) 18 40 5 2F 17 IR 55 72 1, Rbl
FEAE T AR A, B RdVF2. CpdK FIRR AT 1) 48 I
BHXVILGREBH XXV, AT ASEHR ATE
R . Marschall Z5VGEAT 1 8 25 IR FR 7R N A
AR P AT 72, 1k 10 4 fg Je 521X BLAE N 750 mg-d”!
(1 77 8 1 Al e 25 IR 10 K, 7E TR 48 IR R AT — R A0
B JE— RWCEE T 24 h I BRIBFEA, SR H UM - ot 3
VIR IR R 3% B A BEAT B, K N- &l R
HIBEAR I (5 AE 25 U ER PRACH 1 50% LA L.
3 RFENAHEER
3.1 ImEEMRE

45 E e A BRI T A A B = Y,
BB NATTH) A i R 22 4. LRI A 3R -6/15 T 1%
55 3L WE B F 3 (interleukin-6/signal transducer and
activator of transcription 3, IL-6/STAT3) J& [\ A1 7 CRC
R AR TR IR OB ARG SR s e BT R
N STAT3 {5 5% S HIHEEL R, 20 B R 115 540 i X -3
(suppressor of cytokine signaling-3, SOCS3) #Ji#id IL-6
1 SRR RO S 3, ELRE Sl S e A SRR A
130 A1 T 4 385 B R 1) TL-6 A 5 1) STAT3 B BR 161
STAT3 [ 57 Wid A1 SOCS 1315 PR 5 B0 AF FH 2%
PIAHIR o WFFCRWY, P A7 AT DL 285 5 5] B 0t A 3l
) IL-6 43 F HT-29 401 i STAT3 B IR A 7K1 e
SRV T TR R0, DT 0 ) 9 4 364 9 9 75 <3 s 240 L 0
T2, Shen & (1) AF 5 3% W v A1 93 &b 32401 1] Caco-2
2 B H 41 i B AR 1 -D1 (cycelin-D1) A4 f J& 31 25
1 5 1 B 4 (cyclin-dependent-kinases 4, CDK4) )
mRNA M B i Ri&, FWr 7 G1/S 41 i i I HERE, A\
T A6 9 0 L ) S B 52 B o B b 2 A, I AR A T i
T PN 7% bt BAT B AR H, PR 40 P 5 T R L
AR B, AR SREIUE 97 DASCHRR IR B 455 22 A2 KT iR
R AR IFAT . Shen S5 URAIE W) R A8 38 iod 11 4]
MR I AR R ) 22 B A L PN A S R A
CRC MAEK, X W REHES 7 R 1 HpumigtE. 4k,
Ak R % 1 E P53 BH, 8RR A RE T 40 i (cancer
stem cell, CSC) ) — /N8 7 20 o A5 I . Fee i 24 12
H R L, o P EURAE R R R Wei SR 5T
AN A HT-29 41 i 5 /R N #E (side population,

SP) 7> B CSC Isgm . 45K, FirEEEH R
7B A P b BRI T CRC T4 i ke SP 41 i 1) T 43
b, FEAR 7 HT-29 SP 4 g 1) 3% J1 F sk e 71 . 1 H,
F A7 A FEL S ff) HT-29 SP 41 g H 1) ATP 45 & £ B W1
FR L 1A ATP 25 & 5 %% 18 85 1 G2 1) mRNA 7KF
3357 B, R BH AT R AL LR T CSC I 2 2
i 241

BT DL ik e B FE TS TE AT T CRC 1 3
AL BT K ERF T . Lin 26 ] % Fh A2 CRC
Y M R VS T AT R 4 B RS AT L P R AR K A
“F-C (vascularendothelial growth factor-C, VEGF-C) 3
X B FE M, UE A A AT 38 1 R 1 VEGF-C # i) itk B2 3
Az, LRI CRC [ %5 %% . Chen 251 (1 HF 71 3%
B, A AR 8 i Wot/p-JE R B (5 515 5ok R i
HFEAN M RZ PR AN cyclin-D1 fFIE, M| T CRC
() S8 G 1, AR R AR AE 2 3 A B T
PD-1/PD-L1 %% 97 i B B b I8 D &L, B R A7 0T 4%
BT P R SR AR o BRI Ah, —SER AR R B
A8 AT LU T 40 ) CRC 4H i _E Bz 18] R 5% AL R IR T
EE[W]O
3.2 bR

JFF 968 A2 A B FE A SR T I E B R K 2 —, Bl
F BEE TR AT R W 2R AT IR YT . SR, B
T 24 1 AR e M4 R A MR R R, X R T T R
A W PR ] o I 2845, B 70 015 B A7 3t
HCCEH T TR Z W 7T

Qi ZEER T T H A7 9% X BEL-7402 T 9 411 g & 4%
FAFJH T2 m, R IR AP R AT W TR T P
T2 2L [ Bel-2 A2 35 [K T cyclin-D1 1 CDK4 [ 3R 1A,
HEM A 7 BEL-7402 )48 f s /)  fil & A 5 B T2 1%,
7S Ui A s A AN PE T2 . Fan 25P7%F HCC
F P #2 18 Balb/c /N BREAT ARG YT, R EERH EE B
JoT 2L e WU R TPA. A AT e 88 2H. 23 v (1) 4 A B TR A
I, 7 A RAR B 1 /N B A 48 5 84 R B R AN 11 b
TNHEMBRAES. Ho, 20% 6 5HES R0E (B
5 IL-6 F1 TNFR1/2 18 %) Ji i A2 K (G148 p53 F FAK
JE ) AgH AL (B FE G2/M AL G1/S K A A I
%) HOC . XTI AT HELE HCC I BU 8 1% M mT g
SR JE I R YT JEORE AH G AR 4T TR 43 e R AR K R AR
i 5 G2/M 45 i ok SEBLIY o« Luo %81Vl i K SK-
Hep-1 4t it i 5 J2& i Jik vE 5 21 B-NDG /)N BRAR A, 4
10 it % A% /N BRUBE R T VP Al A I o i B D R, &5
R AT B T MRATAE A KN T2
(platelet-derived growth factor receptor S, PDGFR f).
YES ¢ Bk 2 [ (YES-associated protein, YAP). 4% 4 21
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4K K F 2 (connective tissue growth factor 2, CCN2)
AIN-55 5 8 R 0A, #ETT45 O 478 7T e il i 4
il PDGFRB/YAP/CCN2 fli KA1 il HCC 41 il (11 1E 4% 17
220 b e Ta) A

33 %

R AR R SO P R O AR IR, AT R L
BEia A A sk, JUAN 2 DIk 47— BLAE [ AR R
EAH LAVR T & Rl SORE PRSI, BN R G R R

Lian S5 $8 50 F A8 75 A T kG 142 I 197 JH 98 v 1
VE FIBL, A FH B 2 1 - BB sk = 160 s T 07 PR £ 155
T T PR PR AR DT I N R A R 25 e KL A
A AT DSBS 50 U R T D7 7 1 AR B T 2
2 % B (alanine transaminase, ALT) Fll K 4 & iR 75 &
fi§ (aspartate transaminase, AST) IfiL {7 7K ~F- 2k K #5 £
fER . ENLH] B, Fr A7 0@ i B 1E NF-«B 01 85 H «
PR 2 e oA A1 1) 12 A % 3 IR 7 NF-wB (10 35 Ak SR R #5 4
Mo LinZE"MER ] GERE A AE S H & R iR
AR AR ML Y [5G 20 P 5 3 0 M2 Y [
20 0 0 4 0 #), M1/M2 B A5 % KB TNF-a IL-12.
IL-15 %5 % PE R 74 5 Wb, ALTVAST K P . X+
FAF L 2520, DL B4R AR 15 2 W 2 2 (P < 0.05).
WEAh, B TR B AR 2 KR TT A AT e 2
iod i T B R T R AEAE

Li 2672 {f ] i B2 0 58 B 44 £h (dextran sulfate
sodium, DSS) @37 1 /INER GG i RAGAY, FFal il W82 IR
RV T A7 0 35002 1 45 11 9% (ulcerative colitis,
UC) HIBITROR, R A7 W] 2 98 4% 1 DSS 312 )
S5 W 2 AR, B0 A A EE IR L M I A R S A R
I H UC /Bl A S0E A= b 25 L35 Ve b g A 10 L 375
K G A 23 TL-6 3% DA K TL-6 5 3 f) STAT3
TR A 7K1t A3 Y 35 4] . Deeng 551 Y
£ DBA/1J /) B2 37 i 5 75 F % 9 & (collagen-
induced arthritis, CIA) S8, 25 T A [A) 7 & 1 A7
BEVRIT 4 J, R A AT DL CIA /) B VAL B
JHRK, £ % T e BEAR L, /b L 3 A OGS AR IL-18+
IL-6 FIIL-17 B 25 o BRULZAb, A0 58 R I A7 %
Xf W TE R 5, VAR B B G e P 0 6 2% o R I 1
VEE A3 R 0 22 JORE AT L IR VR 9T AR R
3.4 HipER

BRA4s EL e SR LSS R ROE AL, AT BIF F 2
Xof A8 1 oA 24 B84 B BEAT TR SE . Zhu S U7OE
CCL,-155 5 /N B AY, o 57 Py A 95 A 252 1 41 4 Ak />
R 1180 3 ZEL A0 AR 22 A ] Ak B ) JH 2 24 /)N BB %o TR
A, BRI AR AT LR 3 A ) RE 4 R A i R T

N, IF A AR 6 97 4L ALTVAST R 142K (76 56
8 JH B T & (P < 0.05), iX 3% W 4758 AT LLIE i 1 5
G Y ok FE R Uk R E AR A AR 4E Ak . 5 2 MR,
Zheng ZEU I AL IGAE T IX 4518 . Yan 7 LLF
R T I FT T A8 X v A e R R A 1) R
B2 R AT dE A i Bram i TR L, RE LR T RS
2R R 0 R 2R 45 o B IR A T8 255 3 (PR PR /1N BRI
B BT B2 o R I P A BRI T 4 L R ) ROS 7K
F, i@ ik ROS/Bcl-2/Bax/Caspase-3 i& 42 B 15 41 i 351 4%
AT, a1 B R R W 98D AT 4 A
JE T ISR UL AT 4E A B A e b S . Ak, —
S AIF 5 B, R A8 KT oG ST 1t 453 4% B4 B S0 A
SRR S5 IE A B BRI E T,

4 FHIFEMIRRKR B

4.1 &

FATRE e N BN 7, e E O 2 4E, £ 5k
AT ARG PR b 37 AR 28 S VR T I 98 I T
S TC A IR SN . Zhang 25090 171 6743 52 Fr A7 0%
BIT I 28 BE AT T IRRIEE . 171 A0 B3, HIT
4141, ZHF 4341, B IR A 4 33 41, 12 M T 9% 40 91,
HART 96 141, ST HRZH 52 651, FFRF 24 51, Z T 4 491,
H IR A 28 8 9, 12 PR T 28 10491, FoAh FF 28 6 91 . W
WEREIR, FHAENSRFRIT R E 2w
o FATRENT 2B R IV IT RURBTE LTk £
TG PR 7 Hp A3 31 7 RE S8, F AL, — LRI IR AT 5T
B AT N I B 58 L O R SRS A A I B 1 I
%ﬁ‘&—& [85,86] R
42 ME

H A0, Bl & 2= 25 75 B ST T 72 I A TR N,
5207 PR LR ERIORL 7S #H R 1 B AL SR 2 R
B T MG . PR Rz —, HX
CRC.HCC 259 M6 97 BRI CLFE 2 Wl PR 70
RIS,

Gu Z55%} 25 51 3] CRC HeE & H A6 7 5
30 HE T RO 22 4 7, 3R B0 A7 0 I CRC 176897
WA IT 2. Lin ZEB5%F 47 (51 4 rp 5 EIE R 55 #0845 7
W HT 435 P ges BB 2 BE WL 2 69T 2 (R AT R B S VD R
£\ 5-Fu V- FR ) 24 151 F0%F BR 4L (B0 F) A L 5-Fu.
TR ES) 23 4, &I WY 8. R IR IT AT
X RRZH, A3 R B AN RN R AR R AL (P < 0.05).
Guo 20K 182 ] Jil & 1 HCC B % 70 NiRIH (n =
92) FIXHHEZH (n = 90), i HEZHL A5 FH A 2 JJ 57 Ak 52 1 i
JTIR9T, WG AL OT AR AT E R . B
M iow, IR AR A7 W B A T IR, B R
BEAC T 2 . Huang 255 11 R 700 B 96 AIE
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TR AR R R M HCC IR YT ER -
5 REERE

Fi AT 1 R B T ol — — AN T 2R S 7 “ R4 257 )
ARl ORI AT 2 U B BRI . R B, T
TRl R AR R I PR AT
FoH A3 B 5 A0E . e AE CRCVHCC i #2405 LA & %
KRREMNVEIT ERCR B3 . SR RIE Ik, A A7
N%Ké&ﬁxﬁﬁ’a AN ) R, B BT AL 2

5 AT A A 3 58 4 16 AR BT RO 3560, jEHEE?%‘*H?Q

RSy, RAE A AT b S e iR — 805 o T A AT
ﬁﬁqﬂ%ﬁkﬁﬂﬁéﬁmﬁfru|%J;E7(£1M&zﬁ)ﬁ%ﬁ
HE AT 5 4 P 24 0L 1) 1 A 402, 800 5 A A b AT
EEVEAN A i S R AT . BRIk Z A, A
iR B P R E¥ PRSP ¥ IR
AT IR TH I A R A R A . H AT, A A R R R
VR P A7 98 P A N T B 4 VAR A 5 B A TR B R
SR IEF B R R AR A5 BRI Re ik, SRk N3 B A AR B
IS FH R AR B 5 A 38 BT 1] B 1 1 4988 22 18] 1 4 2 1k
3 RVZ B A FH 2 1) P JEL A A A 2 S A7 ) A AR e P i)
o AN, R AT ORI 2R 8N 11 A A BN R =2,
$EE§E@$H§€E)$%5|€|@%EEWWE‘J”&W\%%&W
R HE MR AR, DL S 4 b AR L 24 &
AT RARSKUE, AT AR CRC\HCC\??J%JI[LTETEGJ
N2 0 IR YT BB BRI ), SR 7E i
Rt AN 24 B R 45 77 T 77 SRR NI B AT

YEE TTRk: ¥4 7 57 SCE RIS AR Pt [ AR 4t

M AR B AR DG TR R AR R SCE R H R L) BRI SZ 0 T 4R

SYEMNEESEL.

FIFMSE: BT A 1EE 375 AR R R PR .

T?“
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