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Research progress on chemical constituents and pharmacological effects of
Pinelliae Rhizoma and its quality marker prediction analysis
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Abstract: Banxia (Pinelliae Rhizoma) is commonly used as a bulk herb, it has the effect of drying damp and resolving phlegm, reducing
reverse vomiting, eliminating ruffian and dispersing knots, mainly contains organic acids, alkaloids, volatile oil, amino acids, sterols
and other active ingredients, modern research shows that Pinelliae Rhizoma has a cough expectorant, antiemetic, antitumor, anti-
inflammatory, anti-obesity, sedative-hypnotic and other pharmacological effects. By combing its chemical constituents,
pharmacological effects and toxicity, the quality marker (Q-Marker) is predicted and analyzed. The results show that ephedrine,
trigonelline, guanosine, adenosine, uridine, inosine, uracil, calcium oxalate, succinate acid and adenine, etc., may be potential Q-
Markers, providing reference for the pharmacodynamic material basis and quality control of Pinelliae Rhizoma.
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Table 1 Organic acids in Pinelliae Rhizoma

G5 EM Xk | wE a&M Xk | S e SCHR
1 R 8 14 TR (BRHED 9 27 soyacerebroside I 10
2 SRR 8 15 9-T N BRIAER 9 28 soyacerebroside 11 10
3 HER 8 16 TSR 9 29 JR 2% 10
4 HR 8 17 Tkt 9 30 JR LR 10
5 LE 8 18 8- )\ BRI ER 9 31 L 10
6 BEHIR 8 19 TR 9 32 O el 10
7 TEk 9 20 DA 9 33 R 10
8 itk 9 21 I 9 34 Ky 10
9 TAKRCE 9 22 -2 B 9 35 POpE e g iy 10
10 Lk ol 9 23 pedaat. 7y 9 36 P 2R % 10
1 9HENRTR 9 24 10,13- =5 Z M5B8 9 37 % 10
12 TR 9 25 LI A7HR 9 38 A R FEIRm 10
13 T-FANBRIGER 9 26 TEA7SBRER-1-H i e 9 39 St R IR 10
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Fig. 1 Chemical structures of organic acids in Pinelliae Rhizoma
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Table 2 Alkaloids in Pinelliae Rhizoma
%5 ey SCHR | g5 aEw Sk
40 S 11| 63 3-ZMWifcdE-2-URNER 18
41 Har 12 | 64 1-LBFE-B-MEMH 18
42 JRnERS 13 | 65 2-FHE-3-FAkmng 18
43 N-RI TR FE 13 | 66 B 13
44 N-ZHF 13 | 67 HEMEEHF 18
45 ST 13 | 68 HEMFHEL 18
46 2-IR ML 13 | 69 HAREE 18
47 2-(BHIE)-6-Q-BE+=HE)340RE B 13 | 70 EHEEET 18
48 JRMENE i E T 14 | 71 EEER 18
49 RERR- R 14 | 72 L-BEEBE-L- NIRRT 18
50 H-(CRNEAR-BER) 14 | 73 ¥ 18
51 H-(CLAR-FEER) 14 | 74 EHEEHED 19
52 (AT ER) 14 | 75 EMLEHEE 19
53 MHER 15 | 76 Fafgesng 19
sS4 PR(WERR- 2 ER) ik 15 | 77 REX 20
55 H(WER-ARE ) — K 15 | 78 JRmEng 20
56 JHBR 16 | 79 (H-H)Z 20
57 FFIRRRER 16 | 80  4-FHA(FEwnh-2- T 20
58 IKHEMEM AL 17 | 81  N-ZK I EL-L-R R e 20
59 JRH 17 | 82 JIFF 20
60 T 17 | 83  9-[(5-methoxypyridin-2-yl)-10- methyl]-9H-purin-6-amine 21
61 ity 17 | 84  4-[2-(2,5-dioxopyrrolidin-1-yl) thyl]phenylacetate 21
62 34 18 85  N-[9-((5-methoxypyridin-2-yl)methyl)-9H-purin-6-yl]-acetamide 21
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Fig. 2 Chemical structures of alkaloids in Pinelliae Rhizoma
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Table 3 Volatile oil compounds in Pinelliaec Rhizoma

'S EY) SCHR M5 &Y SCHR
86 3-LMhEFk-5-F AL R Em: 22 118 2-FEFh 22
87 T A LA IEEE 22 119 3-Fh 22
88  3-FIL-Thw 22 120  3-Tfd 22
89  TUNIRIA IR 22 121 2-(= 2SR Rk e 22
90 2-FAMER-H e 22 122 2-ZF:TIHER TR 22
91  1,5-1E 22 123 HFEE 22
92 IEHHER 21 22 124 Sl 22
93  CRHEE 22 125 KM e 22
94  2-FELDRE 22 126 5-JRFEEML R -2-FR 22
95  2-t—kilH 22 127 HBE 22
96 THIA M 22 128 1-=MEkeR-2- AT 22
97  FrizmE 22 129 1-FER AL 28 )t 22
98 9Lkl 22 130 1-FRAEE4-FPE7-HE NS 2500 22
99  1-fF 22 131 1,1,7,7a-PY B BL IR e H: )\ 250 22
100  B-HEE)E 22 132 12-K W THE 22
101 KBRS 22 133 R SE 22
102 B-Fint i 22 134 2-RIRFER Yy 22
103 2-JRFHERKIR 22 135 2,6,10-=FFEA-PUBR K 22
104 IE+ ke 22 136 -+ R IR LR S 22
105 AR 22 137 2,5-HEEIE-DUBR)E 22
106 Jii-4-2$ W 22 138 o tEEE 22
107 2wk 22 139 HEER-1-250s 22
108 HERE 22 140  ABHK 22
109 THR 22 141 B-BMIH 22
110 E+/\k 22 142 &ERGE 22
11 HEA 22 143 2,6- U T Fe-4-H B 22
112 4-F2FEE 5 4 22 144 N\E-4a,5- = 3-SR 22
113 2-ZJf3E T g 22 145 1,1,7-= R EA- R S S 22
114 2-FS A AL 22 146  5-HHE-2-54K-2,3- A KIR 22
115 2,4-F3ERKIR 22 147 1-HEE-4-(1-H - 2083 O 22
116 6-FFE-2-Pif 22 148 DU FHEm: 22
117 2-JRFEmEm 22 149 3,4,40,5,6,80-7NE-40,8- — F 3E-2- 5 5 FEZE 45 22

MUCSAC) Al 38— LK &8 (inducible nitric
oxide sythase, iINOS) ik, FFEKFEYxf i
P SOE B AR ER . Tao Sl v7/M
YR B L ANYA KI5 S A B AL, R I
ERR R AAE . B WA S RN, RIS
IV G AORE R ALY H IL-4. Sl S B Bk
% H E (immunoglobulin E, IgE) 7K, [AEf _Fi
IL-10. v THERKIL, I L0 BAAL MR
A, R MUCSAC J Fif7KiEIEE [ 5 (aquaporin

5, AQP3)Fik, 44 N 5 H I C-a(protein kinase
C-0, PKC-a)+ Src MtZ RIS 3 BB 13244
(epidermal growth factor receptor, EGFR). #ffE 4k
{55 1T Cextracellular signal-regulated kinase
1/2, ERK1/2). p-c-Jun Z 3K vl (c-Jun M-
terminal kinase, JNK). B2 {b-p38 22 JiiE L EE
W (mitogen-activated protein kinases, MAPK).
T A e VLIS 3-3804% (phosphatidylinositol-3-kinase,

PI3K) IR AL 25 1 3% B (protein kinase B, Akt),
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Fig. 3 Chemical structures of volatile oil compounds in Pinelliae Rhizoma
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Table 4 Amino acids in Pinelliae Rhizoma

Uil A=x/ SCHR tilel %) SCHR G5 g/ Sk
150  HER 23 159  RAER 23 168  N-(4-FE-2-NIR)-AEK 13
151 RXEAR 23 160  EEEER 23 169 N-+Zhelt-L-2 R 13
152 FHER 23 161  EER 23 170 3-EAE2-ZETR 13
153 REAR 23 162 BER 23 171 +EREBHER 13
154 HER 23 163 #H&R 23 172 R bk 13
155 AER 23 164 &R 23 173 WHBEHER 13
156 FNEAR 23 165  HERE 24 174 N-[(T R Bk A i 13
157 RER 23 166  4-FZIETH 24 175 N-TZIRENER 13
158 H&E®R 23 167  BtEmR 24 176 HBHK 13
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Fig. 4 Chemical structures of amino acids in Pinelliae Rhizoma
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Table 5 Sterols in Pinelliae Rhizoma

T wEY SCHR EIke] wEY SCHR
177 3-F2FE-520- " f- 5 25 181 3-F53E-5,24- 0 HS Y 25
178 B-%r 155 i 25 182 IRBA 7R 9 B 25
179 SEE 25 183 BRI E R AR S 10
180 EN:) 25

ROAEL BB Thl F0 Th2 MR 7P J. - 2.5 $nBEBE

A[ft2 5 PKC/EGFR/MAPK/PI3K/Akt 5 5@,
0] B iy Ok ROV B RORE . Du SFERTUR I E T
2 FH 2E P4 Jfi %99 (chronic obstructive pulmonary
disease, COPD ) K b 3¢V i e e 7 IL-1 F1 TNF-
a /KF, #0] ERK. p38. INK Wi, R UE 4]
HITERR WL 2, TS <8 R Li £5148)
KO BER @ Toll B4k 4 (Toll-like
receptor 4, TLR4) 43 48 FFEUE PI3K/AK/H L
W E N R E H ( mammalian target of
rapamycin, mTOR) 2K 17 4% [A F-«B (nuclear factor-
kB, NF-«xB) I, MIM-FHURL % F T HIRE

A 8.

Ak, EEAENRMERRTT R A AR
Ho Kim SEWVE L B K& 400 mg/kg BEFFACAE
JRE DR BRI H = H e A B IR T R KT, B
kR lg T2 2 MBI R B 1 mRNA K& H
PN i 7 AH 23 b S8 A D B A S B DO S A o
ALY B R R BB ARy SLEOE R T -1a
mRNA KiE, R E KIS @ = R0 i 107 R 2
WRIEPUIEFER . Lee SR I B KR 3%
/N BRI AR 2 3T3-L1 4 il AR 21,
By ARSI T = HIm AR RS . R U
Ui HWRAHOCHERE 5 SFRIE, KRR IKREY
A 308 T VA S S DX 3 P R 7 2 e A I ek A P
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Fig.5 Chemical structures of sterols in Pinelliae Rhizoma
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Fig. 6 Chemical structures of other compounds in Pinelliae

Rhizoma
t UK AR B
LK |——D> . .
R ,i" R LTV 30
[ I ]
ﬁ’iiﬁiﬁi'if}i%’u‘id’ ’i"x'?ﬂh?ll-ﬁ’fi'l‘fﬁ:T E.'/!iLﬁfrfﬁﬁliffél'!&if’lﬁf‘irllh'!:&

L | I

wortroom e,

T G

7 FEEZAARIERLE
Fig. 7 Mechanism of antitussive expectorant effect of

Pinelliae Rhizoma
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Fig. 8 Mechanism of anti-inflammatory effect of Pinelliae Rhizoma
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