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Preliminary study on mechanism of ginger-processed Coptidis Rhizoma
processing based on energy metabolism
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Abstract: Objective To investigate the changes of energy metabolism before and after ginger-processing of Coptidis Rhizoma, and
clucidate the relationship between the changes of medicinal properties and the energy metabolism. Methods Crude Coptidis Rhizoma
and ginger-processed Coptidis Rhizoma decoctions were prepared and administered to rats once a day for 7 d by gavage. Blood and
liver were used to detect the content and activity of key enzymes in three pathways of energy metabolism. The composition analysis
analyzed the detection results and screened out the key enzymes for the main changes in energy metabolism before and after
processing. Results Compared with the control group, the activities of HK, PFK, PK and mitochondrial respiratory chain complex I,
IL, III and 1V in crude Coptidis Rhizoma group were decreased significantly, and the content of CS, ICD and 0-KGDH was decreased
significantly.The activities of mitochondrial respiratory chain complexes II, III and IV and the activities of PFK and PK in the
ginger-processed Coptidis Rhizoma group were significantly decreased. HK and mitochondrial respiratory chain complex I was
decreased to some extent, but there was no significant difference. The content of a-KGDH was decreased significantly, and the content
of CS and ICD was decreased in a certain degree. Compared with the crude Coptidis Rhizoma group, the activities of HK, PFK, PK and
mitochondrial respiratory chain complex I, II, and III in the ginger-processed Coptidis Rhizoma group were increased significantly, and

the content of CS, ICD and a-KGDH was increased significantly. There was no significant change in the mitochondrial respiratory
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chain complex IV. Two principal components were extracted by principal component analysis. Among them, complex II and complex IIT

had the maximum contribution rate of principal component 2 and principal component 1 of 0.916 and 0.873, respectively. Conclusion

The weakening of cold in nature of Coptis chinensis after ginger-processed treatment may be due to the inhibition of the inhibitory effect

of C. chinensis on mitochondria respiratory chain complex II and complex III in the oxidative phosphorylation pathway.

Key words: Coptidis Rhizoma; ginger-processed Coptidis Rhizoma; processing technology; energy metabolism; principal component

analysis; oxidative phosphorylation
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Fig. 1 Effect of Coptidis Rhizoma and ginger-processed Coptidis Rhizoma on activities of HK, PFK, and, PK in plasm of rats
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Fig. 2 Effect of Coptidis Rhizoma and ginger-processed Coptidis Rhizoma on activities of CS, ICD, and, a-KGDH in plasm of

rats (xts,n=38)

34 ERSSWH

10 N FEAR IR EE R 5 SIMAC 14.1 34T
TR . AR (K 4) RBYIXTIEA., 45
EHMEREARERWIEREAREZER, ¥
B3 2H. I H RS R 2 e 1) 3 B AR A i
e £ R AR I B A AR TRV Ak T, 2 A AR
S RTTERME N 0942 (£ 1), HAREE.

4 e
FOERAAERIRIE . 15 KRNI IRK -
DAY R BB, (HR AR ST R 2 ML,
AMREGS B R 5 S8R B i, IE RS
2 K, H TR G e s . B
R FWABERNR U 5 2RV R,
A DAIE i 43 b Ae AR 1 A AR R B 25 2



« 5788 ¢ %% Chinese Traditional and Herbal Drugs 2§ 50 % 25 23 3§ 2019 % 12 A

207

507
R
~ k 40+
2‘& z 15 ]
i g i 411 * sk
a0 E ok ™ 30
%le . # 2
= - X £
2 s 2=
:ﬂ%fg = E 104
[
0- T 0- T
Xt A HE LI X 1 A HE EUWE
307 15
R~ 254 - £~ .
me( .‘S EEEY & g 10 sk
g = i
=i 201 #r sk
X2 o
£ S £
;i% g 154 § = >
SE I3 iz
B R
: B
e L 2 0- L :
Xof A HE EUWE Xof i A HE EUWE

3 HEEREMZRENKRMBERIAITRBES S I~V EENFN (X£s5,n=8)
Fig. 3 Effect of Coptidis Rhizoma and ginger-processed Coptidis Rhizoma on activities of mitochondria respiratory chain

complex I—IV in plasm of rats (x +s,n=28)

PEIAEAL o

2.0 B RO, FEERS, ML F X B
o . . TR PERRAT, A0 I B P TS i A
g 03 W o Lol e, RERACHBFE AR R, TIAERT, 2C8-
jg ,:i ., B ERREE RS RE W T, 1 &SR 2 IR MG
s ok T, BeEARU SRR EI . MRS REEA ORI
20 A0 R R A R R 0 ELBL
R R TR . SR AL 3 481

HEAT RE R AR
B4 ERIIHEIE I SIS R A SR S A 3 AR AL
Fig. 4 Principal component score scatter plot 4 ng T k% ?ﬁ E@ 9\% %@Eﬁ{)ﬂ\ﬂ %D ]3% éﬁ ﬁﬂ‘ﬁ , f)wfﬁ Jﬁ 'El:'n }@ ?EIJ ﬁﬁ
1 ERASIERE JEE B 1R 1 ELAT 2 BB P 3 0 %l
Table 1 Principal component analysis contribution rate PRI fiE B A QT 22 s M ] A3 25V A R
— Ty PEBE AR IR 12 R EMP @42, J&X5 78 & B A bl
i | > WA A T R R 5 B ATP 7 W) — 5 512
cs 0.702 0.676 F&— U1 AE FLAR b 5 38 A7 75 (1) 78 28 0 B At 1) 3%
o - e i, RATRTREAT A R AU RIS R R R 12
R Ny R 0.731 0.642 SRR AR 3 FhOCHEEE) )2 HK. PFK A
ZE R PRI S A R T 0.330 0.873 PK. HK Fl PFK A2 H B fif i 45 o B B 2 Fob PR s
s ooel U SO 032 Mg, PK A TIPNE. LA B AL
Nl " o 0o gL TR 3 3 AT P R
PK 0.427 0.824 MIREE . ASRIGLs R, ATEMNZEFEL L

a-KGDH 0.846 0.509 3 PRARIX 3 PRI 1, T U AL A ok o P




¢ %% Chinese Traditional and Herbal Drugs 2§ 50 % 25 23 3§ 2019 % 12 A

* 5789 ¢

fife AR AT e AR s T 22 SR R A R A FH 525 55
TAME.

ZIRTRIG IR 75 SR W N 3 A7 AR AR W i
1, Y ATELRRAR . REATEX MG LA 2 2
AR & A 3 MREVANIER, B =
RIRTEIN, XFRNFTBEIRIEIAEE TCA fEH . 1R
= RBIGIAN 3 MOCHERE S CS. ICD. a-KGDH,
X3 BRI AR R SRR R . AR SEER
SEOLRAA, AR BN 2 R Y T DL 3 PR 3
By, A TR ARSI =R IR IE S AT
RE AR 1 22 BRI IR A B35 58 T A sk .

FALBEIRIL IR AN OIERE . e, RS
RS R R D IR TR R R =, BRB) ATP
AR, B RS AT, 2R
RIS T~1V FEAT IR . AR Seah gt 5
R, ARBOE A HE Y AT DL FRRIX 4 FREEI
TEPE, TSRS S S A B R G R Ak AT
REART: 1 22 B MR A B3 55 T A 0k .

I TR T 3 Sk RERAREHE S T O
(I AT B oy B, &5 S B AE T R 22 X
RERAQHIR i 2 7 A A B R g 1, S
LRI A 1A T 2 2L - 32 R bR . 12
IR TR AN 22 B 2 PR I 5 T e AR T R Ak
WPIRCBE S A5 1A T & B i 22 5%, AL
Pl S AR (b I A AT A [ R B 1 e A R

LHOER R VA, (EIKVE R 358 1
ARHIF FEAE B 22 36 0% 25 VR I o528 T R 2 Pl T 5 R R
WPIREE SR G T AL T & &g i 2 5, A s

HLAA 38 o 28010 B8 PR A g A BEAT AN [ RE FE 1) g 4K
Wfo DRIMLRTCAHEDN, B2 Ja Il IR LA A AL
PRI A M T 8 5 H Xt 18 s s s, K 31 R
IEMXRCR

S0k

[1] HEZ# [S]. —¥.2015.

2] F#ig, shEs. ZHEERSEF R TER [J].
2 E R 2, 2016, 27(2): 427-429

[3] FEMAM, sk EE. P NAE M EEEVR [J]. 10
PEHEE, 2000, 16(2): 46-47.

[4] FEHEM PAUERP ML . HRHE, 2007,
20(10): 13-14.

[5] WAL, IS, mi/ME, 55 FEMEh 2 R R iR L
R AR G T s (7). FEAPZ A&, 2009,
34(23): 3064-3067.

(6] #h &, w4, Rk B, % REAGWHR [J]. TE
SEIS AR, 2015, 21(11): 221-223.

[7] BEWEHE, SRAL, HheT7, . 6 FhofEh 2550 R
fERE AW M [J]. T EPZARE, 2009, 34(24):
3255-3258

8] #hk=, WEZ, DI, & 8. T2ITRARZET
FITEN KB Na*, K-ATP B I Emawi st (7). e
#1, 2014, 37(12): 2186-2188.

[91 Marinova E K, Nikolova D B, Popova D N, et al.
Suppression of experimental autoimmune tubuloin
terstitial nephritis in BALB/c mice by hetherine [J].
Immunopharmacology, 2000, 48(1): 9-16.

[10] #hmm, BRE, T8, & U426
NP E LR [ bR 2y, 2013, 44(22):
3177-3181.



