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Comparation on effect between Phellodendri Chinensis Cortex and Coptis
Rhizoma on organism metabolism in mice
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Abstract: Objective To compare the effect of Phellodendri Chinensis Cortex (HB) and Coptis Rhizoma (HL) on organism metabolism in
mice and explore the regulation of both HB and HL on the endogenous metabolism in mice. Methods 'H-NMR, based on metabolomic
approach coupled with multivariate statistical analysis method, was used to investigate the intervention differences between HB and HL on
endogenous metabolites in the serum and liver of normal mice after drug administration. Results The changes of organism endogenous
metabolites in both HB and HL treated groups were similar, but the differences also existed. Compared with the control group, the levels of
3-HB, NAG, glycerin, choline, o-glucose,and f-glucose in serum and those of glutamate, glycogen, adenosine, GSSG, betaine, and other
metabolites in liver were changed in the two drug treated groups in a different change range. These changes of endogenous metabolites
involved in glycometabolism, lipid metabolism, and other pathways. Conclusion This study provides a scientific basis for the comparative
analysis of drug function between HB and HL, which has both the similarities and differences.
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Fig.1 Typical '"H-NMR spectra of serum (A) and liver (B) samples of mice
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Table 1 'H-NMR assignments of major metabolites from serum and liver of mice
%i's £ J PR | S5 g P) Fhdh
1 R 0.74 (s) L 36 BRI 3.23 (t,J=6.0 Hz), 3.99 (m) L
2 EEENRESE S 0.87 (m) S 37 HM=FIE 3.26(5) S
3 WAER%ENREE 0.89 (m) S 38 R 327 (t,J=17.8 Hz) L
4 AR 0.94 (t,J=6.6Hz),1.02(d,J=72Hz) S\ L 39  FI=Em 3.27(s),3.91 (s) S.L
5 RER 0.96 (d,J=6.6Hz), 097 (d,J=6.0Hz) S, L [40 &L 3.36 (s) S.L
6  WHR 099(d,J=72Hz),105(d,J=72Hz),227(m) S. L |41  HZR& 3.56 (s) S.L
7 RTR 1.08 (d,J=72Hz) S 42 Hil 3.56 (dd, J = 9.6, 3.6 Hz), 3.66 (dd, J = S
8 3RETR 120(d,J=6.0Hz),2.31 (m), 241 (m)  S. L 114,42 Hz)
9 JRFEWIE 1 1.28 (m) S 43 A 3.63 (s) S
10 FR 133(d,J=6.6Hz),4.12(q,J=72Hz) S, L |44  KRu{ti2 3.95(d, /=18 Hz) S
1 KA1 144(d,J=72Hz) S 45 REAREY3 3.97(d,J=1.8 Hz) S
12 WEAR 148 (d,J=72Hz),3.77(q,J=72Hz) S,L |46 P-Hi%H  4.65(d,J=7.8Hz) S.L
13 BN 2 1.58 (m) S 47 o HEERE  5.19(d,J=12Hz),3.94 (m) L
14 AR 1.53 (m), 1.72 (m), 1.90 (m), 3.03 (t, J=S,L |48  o-%ikF  5.24(d,/=3.0Hz) S.L
9.0 Hz), 3.77 (t,J=7.2 Hz) 49 PR 5.41 (m) L
15 4K 1.92 (s) S. L |50 JEEMBi6e 5.30(m) S
16 N-ZBHEBEEE 2.02(s) S 51 JRWEE 581(d,J=9.0Hz),755(d,J=90Hz) L
17 O-ZMfbliE e 2.14(s) S 52 WER 6.90 (d,J=84Hz),7.19(d,J=42Hz) S.L
18 ey 3 2.03 (m) S 53 KN 7.32(m),7.42 (m) S.L
19 FeR¥m 4 2.23 (m) S 54 AR 7.04 (s), 7.75 (s) S
20 EAER 2.14 (s), 2.64 (t, J=7.8 Hz), 3.85 (m) L 55 HIR 8.44 () S.L
21 AEB 2.15 (m), 2.44 (m), 3.77 (m) S. L |56 &3 6.53 (s) L
22 Ak 2.17 (m), 2.54 (m), 2.95 (m), 3.25 (m), 2.98 (m) L 57 6.10 (d, J="7.2 Hz), 8.24(s), 8.35(s) L
23 LB 2.28(s) S 58 HEMER 7.88 (s) L
24 BER 2.06 (m), 2.35 (m) S. L |59 IKEEK  8.20(s),822(s) L
25 AR 2.37(s) S. L |60  fHEL 760 (dd, J=12.0, 7.2 Hz), 8.26 (d, /=120 L
26 BEHIMR 2.41(s) S\ L Hz),8.72 (d,J=6.6 Hz), 8.94 (d,/=2.4 Hz)
27 Frlgm 2.53(d,J=15.6Hz),2.70(d,J=162Hz) S 61  JRHE—WE 796 (d, J=12.0 Hz), 5.96 (d, J=59 L
28 AR 2.64 (t,J=17.8 Hz) S Hz), 5.97 (d,J = 4.8 Hz)
29 THI% 2.72 (s) L 62  JRHZHER 8.11(d,J=12.0Hz),599(d,J=6.6Hz) L
30 MRS 2.78 (m) S 63 AR 8.51(d) L
31 CHEHER  2.93() S 64  THEMRIE 8.54(s) L
32 g 3.04 (s), 3.94 (s) S. L |65 —ERARE 8.56(5) L
33 A 3.21(s), 3.51 (t,J = 5.4 Hz), 4.05 (m) S. L |66  WEF—BEMR 8.58 (s) L
34 M IRELEG 3.22 (s), 3.63 (m), 4.30 (m) S. L |67 —WEERARE 8.61(5) L
35 WEERAATR 3.22(s), 3.61 (m), 4.21 (m) S. L
S, L-FE

S-serum, L-liver
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Fig. 2 3D-score plots of PCA analysis on serum (A) and liver (B) of mice
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Fig. 3 Multivariate statistical analysis in control and HB-HL groups
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Fig. 4 Multivariate statistical analysis in HB and HL groups

F2 MHEEA. BHRE, BEANRILERIFERYRIERETENN (X£5,n=8)
Table 2 Comparison on integral levels of metabolites from serum of mice among control, HB, and HL groups (x £s, n=8)
'S ) Oy paplceatl BRI peuil

1 LDL 0.87 1.05+0.05 1.1440.06 1.33+0.03™*

2 VLDL 0.90 0.88+0.06 1.1040.09 0.89+0.05

3 SRR 0.97 0.35+0.01 0.32+0.01 0.3740.01""

4 A 0.99 0.23+0.01 0.18+£0.01°" 0.2240.01""

5 3-HB 1.21 0.21+0.03 0.234+0.01 0.34+0.027

6 iEELY/Ii 1.28 1.17£0.05 1.724+0.11°° 1.62+0.07*°

7 LR 1.34 4.70+0.48 4.861+0.13 4.55+0.26

8 AR % 2 1.58 0.12+0.01 0.17£0.01°" 0.1340.01"

9 N 1.93 0.154+0.01 0.16+0.01 0.2040.01"
10 NAG 2.02 0.31+0.01 0.41£0.02°" 0.37£0.01*"
11 ARZE9 )5 3 2.03 0.33+0.01 0.40+0.03" 0.36+0.01°
12 Bl 225 0.19+0.01 0.26+0.02°" 0.21+0.01°
13 JIE sk 321 0.50+0.03 0.49+0.02 0.64+0.027
14 GPC 3.24 1.8940.18 2.1340.05 2.26+0.07
15 TMAO 3.26 0.6210.05 0.5140.02" 0.5840.03
16 HE®R 3.56 0.42+0.02 0.38+0.02 0.4640.02"

17 e UL 3.37 0.1340.01 0.08+0.01° 0.09+0.01
18 Hh 3.67 0.26+0.01 0.28+0.01 0.30+0.017"*
19 o- T A B 5.24 0.6740.07 0.76+0.04 0.71+£0.03
20 B 27 b 4.65 0.68+0.05 0.76+0.04 0.7410.04

S A L : ©P<<0.05

S0p<0.01; SEEMZLLLE: "P<0.05

"P<0.01, FIA

“P<0.05 ““P<0.01vs control group; 'P<0.05 ~P<0.01 vs HB group, same as below
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®3 WRAE, HHA. EEAPORFBERPERIRSERELEESN (X£5,1=9)

Table 3 Comparison on integral levels of metabolites from serum of mice among control, HB, and HL groups (x £s, n=8)

Y5 Y] du X R AR TOE

1 SRR 0.98 0.17£0.01 0.14+0.01° 0.1640.01

2 LR 0.99 0.1440.01 0.114+0.01° 0.13+0.01

3 FLIR 1.34 1.361+0.07 1.08+0.04 1.22+0.09

4 WRIR 1.49 0.27£0.01 0.30£0.02 0.27£0.02

5 2% 1.93 0.17+0.01 0.15+0.01 0.194+0.01"

6 GSSG 2.17 0.4340.02 0.39+0.03 0.37+0.01

7 BRIR 2.35 0.07+0.01 0.10+0.01* 0.084+0.01"

8 AR W 2.44 0.06+0.01 0.09+0.01 0.0840.01

9 PRI 2.41 0.1740.02 0.154+0.02 0.12+0.02
10 JULTET 3.04 0.11£0.01 0.10+0.01* 0.1240.01"
11 B 3.21 0.41+0.05 0.30+0.01 0.4440.02"
12 GPC 3.23 1.43+0.13 0.94+0.03%° 1.1140.11
13 &N 3.37 0.104-0.01 0.06+0.01°* 0.07+0.01°*
14 IR 3.57 0.534-0.01 0.46+0.01°" 0.48+0.01°
15 P 3.27 2.54+0.18 2.13£0.08 2.12+0.13
16 B- 1 4 K 4.65 0.63+0.03 0.5540.02 0.56+0.02
17 o- H & b 5.20 0.07£0.01 0.08+0.01 0.06+0.01"
18 o- ] A HE 5.25 1.504+0.06 1.4440.05 1.50+0.02
19 Bl i 5.41 0.61+0.04 0.90+0.04°* 0.56+0.06"
20 Jig 8.36 0.03+0.01 0.05+0.01°* 0.084+0.01"74"
21 FE IS 7.88 0.05+0.01 0.03+0.01* 0.0410.01
22 IR EEWEES 8.20 0.11£0.01 0.07+0.01°* 0.07+0.01°*
23 AMP 8.61 0.024+0.01 0.0140.01 0.01+0.01

BEREYIT, 2 MBE I EORYE . ot AT FER B
R AT A TR G BORE L, R A T e gk e 2
B, IOV T MBR E . ARFREE R ER, H2)G
/N BRI A PR R BTG, oo 881 7280 BRI B0 26 4 11
EE0 PN 1)1 1S RVt N R Rt A = (A
BB BT, U TEPE R LR e AR R A
HIMERT, DA A A S PR Qi i, 1
AR AN/ R LR . oA B-
2 B KO DR I B S O A N RURH L B SR 3
ZE 5, AU R ARG TSN, B
IERORANEER IR TS g Rt B T NG s B¢
NEEY) R MAREE — KRty T, NERY)
SO i A BRI RN Hoh, el -4tk AR &
WA A, 3E N R IR B ok /KA 4
ek, HAEIE I R OR R RE . AR G A
B —, WP 3 3 AR
P — SRR AL I RIS R AR i iE
BIREEAL R (TMA. TMAO fl DMA); =&
BB B Ak A pe PCUY. T, FHSERE —FhHLAAR
WRFINBE R EY, WEPEEEER.
IR AN BB A U, R R T
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