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Abstract: Reduning Injection (8 7273 81, RDN), composed of three traditional Chinese medicines—Qinghao (4rtemisiae Annuae
Herba), Jinyinhua (Lonicerae Japonicae Flos), and Zhizi (Gardeniae Fructus)— exhibits heat-clearing, wind-dispersing, and
detoxifying effects. It is clinically used for treating conditions such as common cold and cough caused by external wind-heat. This
article reviews recent advances in the chemical composition, pharmacological actions, and clinical applications of RDN. Furthermore,

based on the “three key elements” of effective components in Chinese medicine and the “five principles” of quality marker (Q-Marker),
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a predictive analysis was conducted on quality-related effective components of RDN. The analytical findings revealed that a total of

41 compounds could be designated as the quality-correlated effective components. To facilitate the operability of quality control, these

effective components were stratified into three tiers: the core effective components, comprising 10 constituents, namely chlorogenic

acid, neochlorogenic acid, cryptochlorogenic acid, isochlorogenic acid A, isochlorogenic acid B, etc.; the auxiliary effective

components, consisting of 29 constituents, including shanzhiside, loganin, secologanic acid, caffeic acid, sweroside, etc.; and two

characteristic substances for medicinal material traceability, namely scopoletin and 6,7-dimethoxycoumarin. This tiered classification

strategy provides a scientific reference for the quality control of RDN and development of its relevant pharmaceutical formulations.

Key words: Reduning Injection; effective components; quality marker; geniposide; chlorogenic acid; isochlorogenic acid A;

isochlorogenic acid B; isochlorogenic acid C
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Table 1 Iridoids in RDN

ke WEMAIE A KR SCER
1 WEN ST Ci17H24011 Ly 7
2 japonicaside A C34Ha6019 Gl 7
3 WSERTR Ci6H22010 L] 7-8
4 LR TP B C17H24010 LI 78
5 T-R-BETFHV AN C17H24010 LI 78
6 L-phenylalaninosecologanin B Ca2sH31NO1o L] 78
7  L-phenylalaninosecologanin C C26H33NO1o L] 78
8 SH,8H-pyrano [4,3-d] thiazolo [3,2-a] pyridine-3-carboxylic acid Ci9H2sNO10S L] 78
9  (E)-aldosecologanin C34Ha6019 L] 78
10 (2)- aldosecologanin C34H46019 L] 78
11 6"-O-J-FE 7 B3 5 Je P AR — pi C32Ha0016 GI] 9
12 HEFHR Ci6H22010 Gl 79
13 6"-0-Jx-A & LA e 1 e Bl FF CxHx017 Gl 179
14 6"-0-J-B LA 5 e 1 e R Wi CxHxO1s Gl 179
15 6"-0-R-J7 T WA e T el Wi C34HuO15 Gl 179
16  jasmigeniposide A C33Ha0013 Gl 79
17 2-0-J WHEBEIENG T 37 Ca2sH8013 Gl 719
18  jasmigeniposide B C28H34014 Gl 79
19 HETH Ci7H2010 Gl 79-10
20 HEF CnHi40s Gl 710
21 BT IERERURE H CxH015 Gl 7911
22 WifETHE Ci6H24011 Gl 12
23 LY Ci17Ha26011 LI 12
24 scandoside methyl ester Ci7H24011 Gl 12
25  gardenoside Ci17H24011 Gl 12
26 jasminoide A Ci5H2002 G] 13
27  (18,3R,4R,5S,7R,9R)-decane-6-carboxylic acid C11H140s G] 714
28 (18',3R,48,58' 7R 9R)-decane-6-carboxylic acid C11H1405 Gl 78,14
29 BT HA Ci16H2209 LI 15
30 LEFR Ci6H24010 LI 16
31 8-REAKR Ci6H24010 LI 16
32 secologanoside-7-methyl ester Ci7H24011 LI 16
33 (4aS,7a 8,7b S)-4,4a,7a,Tb-tetrahydro-2H-1,7-dioxacyclopent[cd]indene-5-carboxylic acid methyl ester ~ Ci1H1204 G] 16
34 (4a §,7a 5)-1,4a,5,7a-tetrahydro-7-(hydroxymethyl)-cyclopenta[c]pyran-4-carboxylic acid methyl ester ~ Ci1H1404 G] 16
35 KGR Ci6H24010 L] 16
36 A Ci6H22010 Ly 17
37 Bk Ci7H26010 LI 17
38  30,50-tetrahydrodeoxycordifoline lactam C27H30N2010 Gl 17

AA-HH; LI-efE; GI-iET, FERRA.

AA-Artemisiae Annuae Herba; LI-Lonicerae Japonicae Flos; GJ- Gardeniae Fructus, same as below tables.

7 ANEEZRALE Y (99~105), HEHE B L% 4. 2 (109~113), HEE B IE 4.

1.7 53 2 ZHIB{ER

HATC A RDN H7r B 55E 3 MRGERMEY 20 Rk
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Table 2 Organic acids in RDN

5 AW fr2E IR SCHR
39 34-TRES-HEREENR Ci0H100s AA. LJ 7

40  4-0- %ﬂﬂimﬁj‘ﬁﬁﬁﬂ@ C17H2009 Ll. GJ 7-8
41 HERR Ci6H1809 AA. LI, GJ 7-8
42 IR TR C17H2007 AA. LJ. GJ 7-8
43 FEER CsHsO4 — 9

44 KN CoH 002 AA. LJ. GJ 9

45 WETRER C7HsNOs4 AA. LI. GJ 12
46 W OIHEFRPER CoHs0: — 12
47 ARREIRHER C7He04 AA. LI, GJ 12
48 o B AR IR C10H1002 — 12
49  ZHREFEFR C7HsO0s AA. LJ. GJ 12
50  E-3-(34- BRI H)-5-(3,4- R ERIE) A k-2-F C17H1406 — 16

51 3,5-0-WNHEREIEZE TR 2. B CH2s012 LJ 17

52 4,5-0-MNEmE A TR 40 CH2s012 LJ 17

53 KO CsHs0: AA. LI, GJ 17
54 (10,20,3B,4P)-2,4- W (4-F55E-3- A I T AL)-1,3- 20 T 4 — HR C20H2003 — 17

55 4-[(6-O-2K H B k- B-D-ML I 78 AT B S K ] -3- R AR LR R C2iH2010 — 17
56 BN C7H1005 LJ 17

57 JFILEKR C7He04 AA. LJ 17

58 ETR C7H 1206 LI, GJ 17
59 3,4-O0-INHEREIEZE TR F S C26H26012 LJ. GI 7-8,17
60 3,5-0-"WIHERE IS L R R Ca6H26012 LI. GJ 7-8,17
61  4,5-0-"WIHEREIE S TG R Ca6H26012 LI. GJ 7-8,17
62 LRI Ci6Hi1509 AA. LJ. GJ 18

63 3,4,5-0-=mEt % TR C3sH30015 L) 18
64 REFERA C2sH24012 LJ. GI 17-18
65 REFERC C2sH24012 LJ. GI 17-18
66 HEFEB CosHasOn LI. GJ 7-8,18
67  5-O-WHEBEEEZE TR LY CisH209 LJ 17-18
68  FIERIR C1oH1904 AA. LJ. GJ 19
69 WNHERR CoHs04 LJ. GJ 17-19
70 RORR Ci6H1509 AA. LI, GJ 18-19
7 TER C9H 1005 AA. GJ 7,19
72 ARBRIEHNER CoHs03 Ll. GJ 7,19
73 4REI-HEEEAR CioH1204 Ll. GJ 7,19
74 RHIR C7Hs02 AA. LI. GJ 7,19

AL TR 15 H AR K SRE AT R P R R E . HAE ST E-E ERAE-HE TP [R5 Toll #5244 4(Toll-like

FNLHIEA Z 5 S A 2 2 0O ERHE . RN TT
], RDN A A0 AR 2075 5 1) A B KR,
MyEH A4/ 2%=-1B (interleukin-18, IL-1B). &
INFEIA F--a (tumor necrosis factor-o, TNF-a) S54E 28
LR, PEACT b B RR IR B Cceyelic
adenosine monophosphate, cAMP) FATHIIR 2 E,
(prostaglandin B>, PGE>) /K, MK Ak 1
JE RS2, o 2 25 B 2 oy Mgk — P 4R 7, RDN il

receptor 4, TLR4)/FEHE 7314 K -7 88 (molecule myeloid
differentiation factor 88, MyD88) /#%[F-§-xB (nuclear
factor-kB, NF-kB). M5 A2 (cyclooxygenase-2,
COX-2) /PGE, J¢ W J 52 45 ri A & LR 2 14 1
(transient receptor potential vanilloid 1, TRPV1) E¥
TE T S5 O A A £R24201 AR AN PR SIZBR IR S, S5
P& 28 A wIZs i I i B P B E T A AT IX
fLen, ] COX-2 FRikEN, JLAHALH] LA 1.
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Table 3 Lignans in RDN

%5 WEMAIR RN KU 3Tk
75 1,3,4,5-tetrahydro-7-hydroxy-5-(4-hydroxy-3,5-dimethoxyphenyl)-8-methoxy-1,4-methano-2-benzoxepin- Ca1H2407 — 7
10-methanol
76 1,3,4,5-tetrahydro-7-hydroxy-5-(4-hydroxy-3-methoxyphenyl)-8-methoxy-1,4-methano-2-benzoxepin-10-  C20H20s — 7
methanol
77 ()-ZEBE C20H2406 LJ 7,14
78 JB4ARER CisHi307 — 7,14
79  5-benzofurancarboxylic acid Ci9H200s — 7,14
80 5'-FHAUIE SR HHA M [l IE CoiHas07 LI 7,14
81 VEMIER CoH05 Ll. GI 714
82 REMIARE C20H2406 — 7,14
83  threo-1-(4-hydroxy-3-methoxyphenyl)-2-[2-hydroxy-4-(3-hydroxypropyl)phenoxy]-1,3-propanediol C20H2607 AA 7,14
84  erythro-1-(4-hydroxy-3-methoxyphenyl)-2-[2-hydroxy-4-(3-hydroxypropyl)phenoxy]-1,3-propanediol C20H2607 AA 7,14
85  3,3',5-trimethoxy-4',7-epoxy-8,5-neolignan-4,9,9 -triol C21H2607 L] 7,14
86  3-FEHE-1,2-XN-(4-Fo k-3- VR FE AR IE)-1- I CrHisOs  — 7,14
87 TEME C22H260s — 16

&4 RDN FEHEEE. FFis. R, RiEREMEELED

Table 4 Coumarins, sesquiterpenoids, flavonoids, monoterpenoids and other constituents in RDN

%' A4 TR iR SCHR
88 REE M CioHsOs  AA. GJ 7
89 VEE N CiHio0s4 AA 7
90 HREFEY CieHisO9  AA 16
91 HER CoHsO2  GJ 7,19
92 7-RE-68-HEREFITR CiHiOs AA 7,19
93 (15,7R,8R,105)-7,8,11- =} -1 - i 4 -4 -3 CisH20s AA 7
94 (1S,7R,8R,10R)-7,8,11- =75 1-5id A -4-A0-3-Hf CisH20s  AA 7
95 (15,6R,7R,10R)-6-F2 H-10-H -0 1 FF FE-1-(1-48, T 3E)- 3 C e I R CisHnOs  AA 7
96 (1R,7R,8S,10R)-7,8,11- =% 3&-4-N-3-FH CisH204 GJ 13
97 2R -4- 2 - T R CisHo04 LJ 14
98 2-fx i \-4- - K R CisH00s LJ 14
99 1L Z&E-3-0- A ET CyH30015 LI. GIJ 16
100 HHE CisHiwO7 AA. LJ. GI 7,17
101 RREZR CisHipO7  AA. LJ 7,19
102 AT CxH30s LJ. GI 7,19
103 &2y C2H2012 LI\ GJ 7,19
104 AKRREEEK-7-0-B-D-M I G C21H012 LI, GJ 7,19
105 ABREZE CisHi006 LI, GJ 7,19
106  4-hydroxy-2-nonenoic acid CoHic03 — 7
107 [(2E,6S)-8-[a-L-arabinopyranosyl-(1"-6")-B-D-glucopy-ranosyloxy]-2,6-dimethylct-2-eno-1,2"-lactone  C21H34011 LJ 7,14
108 R-(Z)-4-F 5 5-[(2,6,6'- = FF 4" S AR -2'- 3R Ol 1358 0 H 6 1-2(S H)- W it CisHis0s — 17
109 T&HE CoHi00s AA. GJ 16
110 H#&E CeH1s0s  AA. LJ. GI 16
11 FHEZEH CoHi0s — 12,17
112 KRR CHs02 — 7,19
113 FHE CsHsO:  — 17,19
22 &K 7 PIRHIE, HHLHRES SOE AN A E5 S

RDN LR A 2L ZAE LT ZJR40H i) RN R e S EESEAEY 2R
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Fig.1 Mechanism of antipyretic action of RDN
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Fig.2 Mechanism of anti-inflammatory action of RDN
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Table S Modern clinical applications of RDN
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Fig. 4 Predictive analysis of quality-related effective components of RDN
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Table 6 Summary of multi-dimensional screening criteria for effective components group of RDN

5 A% JR I # K RAM OGN RS A s SR
IBb BER A ++ + + +
2 WA A ++ + ++ ++
3 FsRE R A ++ + ++ ++
4 TR A A + + + +
5 TR B A ++ ++ ++ ++
6 TR C A + + + +
7 W + ++ ++ + +
8 j‘?’:}%i‘zjﬁﬂﬂﬂ*}%ﬁ + ++ ++ 4+ ++
9 Hia ¥ + ++ - ++ +

10 %ﬁ’f&{{%%%ﬁ + ++ + + 4+
1B e . “ o .
12 B + + ++
13 %ﬁ%%ﬁ%@ﬁ? + + 4+
14 IS A + + ++ +
15 R + + + + +
16 ARREZR A ++ + ++ +
17 6"-0-J-%f F B2 o Je e iR —hE Y + + + + +
18 6"-O-J-B BRI 5 e T e — K H + + + + +
19 6"-0- X -JF T B3 5t Je P eI Hi + + + + +
20 6"-0- % -FE J BEFE 5 Je PR IR —hE + + + + +
21 L-phenylalaninosecologanin B + + — — —
22 japonicaside A + + _ _ _
23 3a,5a-tetrahydrodeoxycordifoline lactam + + — — —
24 (1S,6R,7R,10R)-6-FRHE-10-F -0 I 2E-1-(1-58 T 2)- A EWNGIR + + _ _ _
25 T A + +

26 Ay A .

27 HEEn — + _ _
28 FFER — + — —
29 SRR A + + ++ +
30 ETR — + _ _
31 ot . + | -
32 secologanoside 7-methyl ester + + — — —
33 R DT H 4 A + + — — _
34 ERUEYIR T + + + + +
35 2 -3-0- £ B B A N P N
36 S + + + +
37 8 RBAKR + . . N
38 WS . . N N
39 75 . . - B
40 WHE HEE N A “ . - .
41 T P g A + _ + o

7 FORIEE RS 7 B R 7 FORIEREA B ARIRIE: A7 FORIZN B — B AR AEAT s bR A
(CRAEEREERE, @b, il GRS WA b, @itTist) . WE O ERIZMesa %M E, @UHT 4 Zmirn).
“++” denotes substantial evidence; “+” indicates moderate evidence; “— signifies insufficient evidence or not yet reported; “A” indicates that the
component possesses certain distribution characteristics, though not exclusively. Grading criteria: Core (relatively complete evidence across all five
dimensions; recommended for mandatory testing), auxiliary (evidence in some dimensions requires further supplementation; recommended for optional

testing), traceability (provides reference value for traceability of raw medicinal materials; recommended for evaluation at the crude drug level).
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Fig.5 Research path of quality-related effective components prediction based on mass transfer and traceability
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RS R AR LI R TR S
W IR R D] 3 0 T R RGOk M, BN TR

JRFF AT B AR ).
44 EAHMAEME

AR TR A, HECHI e T %
YR TR ), 3R R4 A 24 3 R A - AL,
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##. L-phenylalaninosecologanin B+ japonicaside A
ARBHZE . 3a,50-tetrahydrodeoxycordifoline lactam.
(1S,6R,7R,10R)-6-F2 3£ -10- F J - P FH - 1-(1-50 T
- ORNEER. T AR H R, SR
M2 JRILRIR. BT, DERER. ErE. 5
ERFF. secologanoside 7-methyl ester. W7 &% 11
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1. L-phenylalaninosecologanin B. japonicaside A .
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