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Research progress on chemical constituents, pharmacological effects and clinical
application of Tanreqing Injection
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Abstract: Tanreging Injection has the functions of clearing heat, resolving phlegm and detoxifying. It mainly contains amino acids,
iridoids, flavonoids, phenylethanoid glycosides, steroids and other chemical components. Studies show that Tanreqing Injection has
many pharmacological activities such as anti-inflammation, anti-bacteria, anti-virus, inhibition of liver injury and etc. Numerous
domestic and foreign research efforts have been focused on the study of Tanreqing Injection. This paper comprehensively reviewed the
recent progress in research on chemical constituents, pharmacological actions and clinical application of Tanreging Injection, so as to
provide some reference for its further study.
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g (serine, 11) M, & (glutamic acid, 12) M,
K4 E R (aspartic acid, 13) 4, ZH& 8 Chistidine,
14) M1, JlZER (proline, 15) M. EXE R (tyrosine,
16> ¥, W 1.
1.2 INIGEEGEAS

PR TR SRV P R A A ks S 45 4 = 240 A
A ki 1 AL AR A, LI 2, 3 il R AR K

HH (swertiamarin, 17) Bl $E %1 (sweroside,

18) Bl L%-FFF (loganin, 19) Bl Wré b LR EF
(secoxyloganin, 20) [l (25,2'S,3R,3'R,4R,4'S)-4,4'-
[(AE)-1- B ok 3 -1- P9 i 2k -1,3- —FE] XU [3- 2 )i Fk-

2-(B-D- M it ] 28] W Sk 48 3 )-3,4- — &-2H- ML I -5-F42
2] —HWfg (aldosecologanin, 21) €, FAR{ET R
(adoxosidic acid, 22) 61, HEF (loganic acid,
23) B U Z BB A (secologanoside, 24) 11
B 7l A (strychoside A, 25) 6, L-ZE R & Bk
&% 11F B (L-phenylalaninosecologanin B, 26) [,
13 HEELEY

IRIFE SR e 16 N EERI A, 45
F R AR RN RS, WK 3. BN
KB EAF (luteoloside, 27) 71, B #%:14F (scutellarin,
28) 171, #EX:4F (baicalin, 29) 71, I %+ (wogonin,
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Fig. 1 Structure of amino acids in Tanreqing Injection
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Fig. 2 Structure of iridoid terpenoids in Tanreqging Injection
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27 R,=R,=OH, R;=R,=R¢=H, R;=Glc
28 R,=R;=R¢=H, R,=R,=OH, Rs=GlcA
29 R,=R,=R;=R¢=H, R;=OH, Rs=GlcA
30 R,=R,=R;=R,=H, Rs=OH, R=OCHj,
31 R=Ry=R3=R¢=H, R4=Rs~OH

32 R,=R,=R;=R,=H, Rs=GlcA, R¢=CH,

33 R,=R;=0CH;, R,=OH, R,~R¢=H, Rs=GlcA
34 R,=R,=R;=R¢=H, R,=OCHj;, Rs=GlcA

35 R;=R,=R3=R¢=H, R;=OCHj, Rs=OH

36 R,=R,=OH, R;=R,=R¢=H, Rs=rutinose

37 R=Ry=R3=R=H, Ry=R=OH

39 R,=OH, R,=rutinose, Ry=H
40 R,=OH, R,=Glc, Ry=H
41 R,=R,=H, Rs=rutinose
42 R,=R;=H, R,=rutinose
43 R,=OH, R,=Gal, R;=H

38 R,=R;=H, R,=R,=OCHj,, Rs=CH3, R;=OH
Glc-HI%E Ml GleA-HIZ FIRERR  Gal-- LBl
Glc-glucose GlcA-glucuronic acid  Gal-galactose
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Fig. 3 Structure of flavonoids in Tanreqing Injection

30) M, #X K (baicalein, 31) 1, 3 # % 4F
(wogonoside, 32) Bl 4% -7-O-B-D- % i ik ik
1 (chrysin-7-O-B-D-glucoronide, 33) [, 24t
# A-T-O-p-D-H £ HEREER 1 (oroxylin A-7-O-B-D-
glucoronide, 34) B, /24L& A (oroxylinA, 35) [,
A& Clonicerin, 36) 61, 57,8-= %3 il
(norwogonin, 37) 1, fRJEFZE (salvigenin, 38) [,
W EE RN AT Crutin, 39) B, 422 Bk #F
( hyperoside , 40) Bl (] 25 [y -7-0- 25 7 #f 1
( kaempferol-7-O-rutinoside, 41) 1, (I} Z=f#;-3-O-
ZEFEWETE (kaempferol-3-O-rutinoside, 42) [©1, #
FF (quercitrin, 43) [,
14 BEEEAEY

3 1 245 2 A2 W E IR 2 e AT A= S FLAth 28 R
7y, WK 4, )R (3-caffeoylquinic acid, 44) U7,
Hrek)ERg (5-caffeoylquinic acid, 45) U1, Fgk RS
( 4-caffeoylquinic acid, 46) M. 5 4 5 g A
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44 R=Ry=R,=H, R,=A
45 R=R,=R;=H, R,;=A
46 R,=R,=R,=H, Ry;=A
47 R=R;=H, R,=R,=A
48 R=R,=H, R,=R,=A

O O
49 R,=R,=H, Ry=R,=A < % o >
51 R;=R,=R;=R,=H
53 R,=R,=H, R,=A, R;=B

54 R=R,=H, R)=B, R3=A

(isochlorogenic acid A, 47) M, R & JH#E B
(isochlorogenic acid B, 48) M, J4 R C
(isochlorogenic acid C, 49) U1, niiEfEg (caffeic acid,
50) MO, ZE=JER (Quinic acid, 51) 1, JF )L ZFR-O-
nHIR 2 B EE (protocatechuic acid-O-glucopyranoside,
52) B, 3-O-WnHER,4-O-fi g FE iR (3-O-caffeoyl,
4-O-feruylquinic acid, 53) ©1, 3-O-fi%f it % 4-0O-
IHERE 4S8 (3-O-feruyl,4-O-caffeoylquinic acid,
54) 161, 2-i% FE 2K HR H Bl (methyl 2-formylbenzoate,
55) M, ZKHE (benzoic acid, 56) M1, 45— HIEg
—T'Hg (dibutyl phthalate, 57) [, X}¥RI 28
(p-hydroxyphenyl acetic acid, 58) [,
15 EZEHFHEKEY

KO BN EY RGN — K E
k&Y, FEAREEMERE A (forsythoside
A, 59) M, 25 K¥F (salidroside, 60) [, Fi%
I A Cisoforsythiaside, 61) B, #MEEH E

Os_OR,

R,

OR, Ry

Ry

52 R,=GlcA, R,=H, R;=R,=OH
55 R,;=CHj, R,=CHO, Ry=R,=H
56 R,=R,=R;=R,=H
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Fig. 4 Structure of phenolic acids in Tanreqing Injection
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(forsythoside E, 62) 1, %5 # B (forsythoside B,
63) [0, R-2"-#2FL# T (R-suspensaside, 64) [,
R D (forsythoside D, 65) [, 3.4- — % 7,
FEAELF (hydroxytyrosol-1-glucopyranoside, 66) (61,
5 71 B (rebouoside B, 67) 161, S-2/-#2 KL% 1T (S-
suspensaside, 68) [, %1 (lugrandoside, 69) [,
HFMARTF ) (forsythoside J, 70) Bl S8 11
(isocampneoside II, 71) 61, L& 5,
16 HEHRITELED

PRIGFE SR B AT A B8 4 MOk e
ARG, 3R ZNEE Cinositol, 72) M, 3
Le 2 (cyclohexanecarboxylic acid, 73) ¥, 1,2,4-
=RFEIL L OEE (suspenol, 74) W, EREF A
(rengyoside A, 75) M, JL& 6.
1.7 AREEZRAEULEY

RITEES A 5 MRAARIE R ED),
DB 7, a3 HLEERTF (phillyrin, 76) 1. %G
% (forsythigenol, 77) [, FA i -4'-O- itk I 6
BEFF (pinoresinol-4’-O-glucopyranoside, 78) 61, %
MKAREEF (matairesinoside, 79) [,
1.8 ERRLEY

S R A B RIR T RENEAS B R4y
Iy HINAE AR (ursodeoxycholic acid, 80) [01
K F 4 IHEZ (chenodeoxycholic acid, 81) (01, Z-fi
K82 4%IHE (taurochenodeoxycholic acid, 82) [,

R, OR, 59 R,=R;=H, R,=R,=A, Rs=Rha
Oa__~__JOR; 61 R;=R,=R,;=H, Ry=A, Rs=Rha
o 62 R,=R,=R,=R,=H, Rs=Rha
HO )4 OR4 63 R,=R,=H, R;=Rha, R,=B, Rs=Api
RO 64 R,;=OH, Ry=R;=H, R,~A, Rs—Rha
RO 65 R,=OH, R,=R;=R,=H, R;=Rha

67 R,=R;=R,~Rs=H, R,=Xyl

OR, 68 R,=OH, R,=R;=H, R,=A, Rs=Rha

69 R,=R,=R;=H, R4=A, Rs=Glc
70 R,=R;=R,=H, R,=B, Rs=Xyl
71 R,;=OH, R,=R,=H, R;=Rha, Rs=B

HO. HO
A = - B= = ‘tez/
HO ‘2*1 o
0 | o

Api-EEAERE Xyl-AKE  Rha-flZ2=hE
Api-apiose Xyl-xylose Rha-rhamnose

60 R,=R,=H, Ry=Glc
66 R,=H, R,=OH, R;=Glc

B 5 RAEHEIFRPRIETLRS LGN
Fig. 5 Structure of phenylethanoid glycosides in Tanreqing
Injection
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Fig. 6 Structure of cyclohexane derivatives in Tanreging
Injection
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Fig. 7 Structure of lignins in Tanreging Injection

fHEZ (cholic acid, 83) [O1. ZFf# Ak 2% 4 H B2
(tauroursodeoxycholic acid, 84) [, Ji % iH iz -O-
HIEHEBSER (deoxycholic acid-O-glucuronide, 85) [l
12-fli & IHEE  (12-dehydrocholic acid, 86) [, Zffiifg
JLHE 7B-$2FE-3-4EAR-5p-H kiR (taurine conjugated
7B-hydroxy-3-oxo-5B-cholanic aicd, 871, 3a,12a,23-
it EEWE (3a,120,23-nordeoxycholic acid, 88) [,
7- SR (7-dehydrocholic acid, 89) [61, w5 fH
fi (varanic acid, 90) 1, 3-fii S iH & (3-dehydrocholic
acid, 91) B 3a,7a,120,25-PU 5 35 -5p-IH & ¢ -24-
Bl (30,7a,12a,25-tetrahydroxy-5p-cholestane-24-one,
92) 1, 7B-$2FE-3-5AR-5B- KR (7B-hydroxy-3-
oxo-5B-cholanic acid, 93) [, 3o-¥2%-7-5AX-5p-
JHLERR (3a-hydroxy-7-oxo-5p-cholanic acid, 94) [,
3a-F2FE-12-5AR-5B- LR (3a-hydroxy-12-oxo-5p-
cholanic acid, 95) 1, 7o-#%3&-3-54X-5B-AHLE R (7a-
hydroxy-3-oxo-5p-cholanic acid, 96) €1, 3a,7a-XF%
F KR (3a,7a-dihydroxycoprostanic acid, 97) [,
3a,70,120- = 3 H& -5B- H [ i -26- R ( 30,70,120-
trihydroxy-5p-cholestan-26-al, 98) 61, 3-%1%-4,6-
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fH %8 (3-oxo-4,6-choladienoic acid, 99) 61, p-
4 % (B-sitosterol, 100) M1, LI 8.
1.9 HtEED

PATETESR %23 6-2 KO8 (aminocaproic
acid, 101) [61, 2-¥JL°K £ i (2-acetylphenol,

Ry

R, R, R, R,
80 -+OH —=OH H OH R;
81 -"OH ~"OH H OH

102) M, #FEZ (coumarin, 103) M, 24-3—
Wil (2,4-octadienal, 104) M. T 8 (succinic
acid, 105) W, 4-H 4 F"FEE (4-methoxybenzyl
alcohol, 106) M, 2K Z [ (2-phenethanol, 107) M,
LA 9.

B8 RAEIFIRPE AR THIZEN
Fig. 8 Structure of steroids in Tanreging Injection

83 «nOH —=OH ~"OHOH
85 "OH —H ~1OHGIcA
8 "OH -'OH =0 OH
89 "OH =0 “n"OHOH
91 =O OH ~"OHOH
93 =0 —=OH —H OH
94 -nOH =0 —H OH
95 “"OH —H =0 OH
96 =O +OH —H OH
OW

OH

(0]
OH
HO)W
(0]

105

0]
101 102
HO /:/ /
O
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IS
W
o () o
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)
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104

B9 REGEISRTDHE MM

Fig. 9 Structure of other constituents in Tanreqging Injection

2 THIE(EH
21 MRIEA

T B S TR 5 R IR A TS VR B 18 PRI 2
PEPHZEVERTPR (COPD) KR AR (1 =0
C4 (LTC4) /KF. Dong %&M2ERFAEZHE (LPS) K
BN T OVE R O vk i ST R B R RE ( airway
inflammation, Al) SZISEHYIEAL, HHTIEIGEES
O K R ATE JOE G IR . S5 R, RAGE
TSR RE IS IR0 K R (BALF) S 4 A
SR H, FEIC BALF o IL-18. M
IRBER T -0 CTNF-a) 0k 4 i #a k I 7 -1
(CINC-1) MK, ch KRN IER . Liu
LTSI 5 R I RS VE SR RE S BRI AL B KR

JHE TNF-on IL-1B IL-6 A IL-8 /K°F, BE<iE
B 53 B SOE ORE, AR AL AT e 2 iE
) 22 24 JFE A B S (MAPKD A% 56 R -
kB (NF-xB) #HKA5 5 18 4

PR S AT 5 e I FAR R S VR PT DAFAEG LPS
PR a8 CALD KRBTSR N R SR &
-9 (MMP-9). TNF-a Ml IL-6 417K F. 1k
Ab, IRIGEEESTOL R ANE] IL-17. 1L-23 KA
KT BL (TGF-B1) &2 Fh o VEAH R 2R 00,
22 mmEEH
221 PUIEYRTE  Zhu SR F RO 70
A IAV-HIND i £ 8% BALB/C /)N ST AL Y,
RIGEFATE ST B IAV-HIND BN R IGAET
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R PR/ IR FEAIHG Y IAV-HINL 5

AR ZELTDUR B 4H e MDCK A9 815 32,
A I 0 98 A VR SO R R AR B (H3N2 Al
HINL) 5[ MDCK JiE e fmbifE A, 5 maEmk
PRAR, 23 BT 34 1 SRR ) Ak A HR B s s B AR
o S5REIR, P8 FAGEVE RO H R 80 2 BT 3
MDCK Ji & A b 3 fE A, HYUn ek 50
BEEMEARLL

W A A A DN 5 R I S VE TR BRI 4R
TR B /N RRAE TS ORI 28 RAIC AR B I s 2
FML &G/ R A1 20 e 2, o FML JERGRRT
N R4 o
222 PUFFWIES MO EE R SR ROR R IR IR
EA MR (RSV) Y AN MkdE )7 Hep-2 41,
W TR BB ESHACY RSV B SMMRIVE - 45 5 Kk
U AGE RSN RSV A 3 K3 S A L 5 il
MIER, RERSEHNT RSV IR #R4if, H 2R E
ROKFR o RIEFEFERURIBE FUIMIESS, R HAIF ISR
Xt RSV HEHEKIEIERH, nIBHET RSV 2\ Hep-2
YA, HEHIH] RSV 7F Hep-2 40BN Z .

o IR M R B A iz (TSLP) J& RSV K
P B RIEN . WEAHEPE S S RSV B
N L4l (NHBE) AR, $RITIE S
BB RSV &% NHBE 7336 TSLP [R50, 45
B IRIRIF SR AT H1] NHBE 43 TSLP.
23 IME{EA
231 P& mEOHEIRE Wang SFEERHSE K
(CV) Yty Al XTT SIS FO HGi i Sl e n i
AEWIIBETE T, 25 R BRI B SN AT A ]
SR ERRE YRR, 1 B AR R IEAEY)
JIES H ()9 1

I B Fy S5 AT 52 958 A0 3 SR 0T T 480 78 AR
SH O EIRE (MRSA) AW = 4E 451 (1 550 ,
HF A FIBLA] . LIRS R BN, RAEESR
REAE VR A A I PRV B s PR MIRSA A=)
MRS R RN B A NGBS . B
SR AEVIRERE s R BGETESHRAE R S 40 8 A s
RN, TEPEEERE S, BRI —. DL g RE
AR PSSR LIS IR MRSA LW ) =4k H .

Yang 5V 57 95 GBI SRR 3k B R Bk
FIZE LR G, MRSA RSN VR I, R IR A0
TSR RE A% B A 7 vt 3 2 RN ) 2% M PR SR I R BT A
JE (MIC), #REHiAE RN MRSA HIHEENE: [FN,

A R PIE IR T LUK FE I RISTEAE o
232 PR EENE TSR EK G
T S VR B 5 R B 7 B At A LSRG A B R R
it B- LGS (ESBLs) i ¢ v T 11 B A 0
HER, 45 R BoRR BIE R R AT B A AL
R AR LI IR 2 2

Rzt B SN ON Bt IR AR A 4 B
ESBLs Jifi ¢ el B fH B bk, 38 e A4 40 B S0 W 5% B
FH 998 1075 A S VB B IR s 7 R Al e B BRI 58 B
TSR A R, 45 B R R e R AGE VE A
T RE 3 SR B R
233 PUKWIRAE 22055 TR HaF
SRS K iy R 7 RN B- N B ISR B AR R 24 1 1
F s S 4 B R B AGH IR BE R 0 el
BEARIREIE O BeAh, RIEE SR A WA
R ZEREA,  HIHS AR SR B AR
234 PUERSIRF MR TR BOR A N SR R
JL B BRI B bk ATCC27853, HIF S0 HE I 5 X 46
SRR R B AR D T ) R, Ak B R R A
G5 DL S 7RI B VA SR PR e T 3 A i Ak R g 1
SR, I B U 5% R T R VR SR R A R )
A1 B A A e R ) T
24 HBIATER

Ty 0 S LS 598 A R SRR Ml /s BR AL T
IR R A TER, R IR P SR A
T REMEHE R AT /N BRI A i AR 2, 3 hn A1 i
CD4*T it fsl, FEAAMR I CD4*CD25*T 4 bk
B, FhE/NRANE I 19G K AMA C3 /K, kR
PR B2 A A B S B s . N R i b, (R 1
568 1T i R 00 RS O 4 1k (R R L il 1120 it
Ab, NS SRS 5T S I TR T SV R 8 (I a9 4.
21 CD3'T #ilJf1 S CD3-NKL.I*4HffigiE, H-Aehsis
o B UE AN M EE M T Wk EL 4 B (cytotoxic T
lymphocyte, CTL) MMk,

L ity S8 (S4TSR P 2 B Ao 5 o 92 M M s A 2 4
JEL I A 43 B bR ER AR A, AR B v SO0 it
R GE M S v M R, DB R HZZE R
AR RS it S5 B S VR A5 AR A,
PR AR SV R B s A A0 L I bk B 4 i
FAVEVE, (Rdbk AW y-FH R (FN-y)
TNF-0; #&% CD3*. CD3*CD4*f1 CD3 CD16/56*
R ES A R (1) b A9, AR CD4*CD25HR 5 T 41
Ji B A5 5 RS 385 CTL 20 A8 S NK 20 i ) R A 9
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HEREBLRHE ML FE LA (cecal-ligation
and puncture, CLP) J5iE# ikERsE /N AR AL, W
SR ARE VE IO I FEE /> B G2 2 e 4t o R 114
oM, FEERIT HAE ML . B FUah BRI ARTETE
SR RE T SR AT /N B R A I P 22 440, 0 i
I % R bk AR RO S, IR EE T B k248
JiThy
2.5 IARE{ER

Wil S8R F N 2k T bk EX 40 19 % Molt4
YA, WEFCHEATE SO Moltd 4 i AE s i
M S AR FA B o 25 B SR 7R IR I 56 m) 4 1)
Molt4 ZH 3G 58 H- ek gd T, HAEFPLH AT g
5 s Wgnie. b Caspase-3 2K, i Bel-2
BRI K

B ¥ S5 TVRE S0 I8 T SRR N 18 P i R
Ff K562 4HMII1EF, 25 SR R IR B 5
X K562 ZHHuiG i A HHIER, H S5 R E
MRAAE o

22 & Lewis il /N SRUBIEY, WS A
TR SRR B U AT S R PR, FRER
P PRI VE SR AN AL . WF 4 R B R A
TE R SR B BAR AL T RE NS N0t e AR A N A
I 20 5 [ R A% (BMC) . 40
(WBC). Zr4ijig (RBC) Flifi MR (PLT) ], 5%
I /NR e Thee, FmIME ALK, HASITRE S
BAR I A8 9 B2 AR KR F- (VEGF) 1 TNF-a0 7K
F, P g IR (AS). WEHIER (ESD.
IL-2 1 IFN-y K P55
26 MEMKIEA

XIVZT 56 S5 PR FH N 2 3 M B Y, 9 T o 94
BRI BUEACE R LT ALL 3sIER . 45
TR IR INE VL S A BH ST 4 i AL SRR G it 4 41
HEANEALEE (SOD) LKA H I S
(GSH-Px) &8, FHKA B (MDA) /K M
IZH BRI o S IR B ST B A A A
APHIE N B RE SRR AL IR AERE, dEi &%
TRyER

4 B 77 S VOV e ¢ R T SRR N B 3R AL
KR ZH ST A AR T e, 3 A s 2 2 4
AU REBAE AR R LS T T G VR RE PR RS I S A
(MPO). MDA Rz % (ET) /KF, RIEHGE
SRR A RN ALl KR4 TR
H, dkimigds Sk i .

gk S I 7T 4 R IR BOFE ST LPS
FTE ALL K BRI 45 2 35 097 3. ELISA Kl 5
T I 958 IR T ST VIR BB 8 R IR 2R KRRt 4 4
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