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"H-NMR-based metabonomics study on toxicity alleviation effect of Bovis
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Abstract: Objective To study the toxicity alleviation effect of Bovis Calculus Artificialis, Gypsum Fibrosum, and Borneolum Synthcticum to
Realgar in Niuhuang Jiedu Tablet based on 'H-NMR metabonomics. Methods Forty-two male Wistar rats were divided into six groups:
group A (control group), group B (treated with realgar), group C (treated with Niuhuang Jiedu Tablet), group D (treated with Niuhuang Jiedu
Tablet without Bovis Calculus Artificialis), group E (treated with Niuhuang Jiedu Tablet without Gypsum Fibrosum), and group F (treated with
Niuhuang Jiedu Tablet without Borneolum Synthcticum). Based on "H-NMR spectra of urine and serum from rats, PLS-DA was performed to
identify different metabolic profiles. Results The metabolic profiles of group B were different from control group, while the metabolic
profiles of all other groups were almost in line with those of control group. Conclusion The toxicity alleviation effects of Bovis Calculus
Artificialis, Gypsum Fibrosum, and Borneolum Synthcticum to Realgar in Niuhuang Jiedu Tablet are not obvious.
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Fig. 1 '"H-NMR spectra of urine obtained from rats in each group
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Table 3 Alterations of relative integral concentration of endogenous metabolites in serum among groups

WA ™) i B4l C4 DA E4l FA | ARSI i B4 C4 DA E4  F4
ERMIRSER 096~100 |[° - - - - N EARR 2.40 1 - - - -
5 1.00,106 |° - - - - 2Tk — g dh 247 - - - - -
FLERE 132,414 1t - - - - Jljfizd 3.07 1 - - - -
NETR 1.50 vr- - - - HE i 3.20 - - - -
LG 1.94 - - = - NS ML= 327 1 - - - -
TMAO. HETAEA— Py 25 06t il v B 45 7= A2 58 2] Z#&W, £ 5k £ P 8 AU EROR R

W, HEFAUR RN TMAO & R FRIRA T Ae
HESE A B TE R E A B3 P o SR A 2 HE
AR ). 2 IE R EDE TR, TMAO A2k
WD, PRIBCTE SR R, s £ L
PO K BRI R T A e Bk,
AN AT A 2 3 B PRI P S B s T,
PRI £ (1 A i B 78 AL () ATP, i ki R b 48,
WBERR A I REVE TE RS, ATP ZEAL, 2580 B
PRIRER I E R JLUC, PRI #h AR AT MK FH R 2 T
T R =1, T R M RRAC, RR I
PR S RIS, TR PRI £ 2R .
POALK BRI B R IR 6 1) 1 Bt 2D Ak S e
RO R B P 38 ol P 953 497 B R ok g 3 B AR 1 )
AN

DU EFER AT FUEE KA, MEBORH T AT
HAT W S a2, RS uE s T, JF
HARBU S 4y feihn S HESCATEE, JLPAS
I R T A A R AR R
PR R ZN TR, APsikeE A, R
SR EE T RV 3 AR A Bt AURDx 41
KB RIACHTRE BEARL, AT AU TSR (X T 2
Peo WA B UK 3 WRH 2 7E b B
B BCATL BEARRE ST P BRI 5 T A AN . 223
BRIFOFR AR BN AR, AE . oK B H
TR R BRSNS A UK IFRAS
A SRR AL P AR R R A D i 3
TERIH 24,

S 30k

[1] Nicholson J K, Lindon J C, Holmes E. ‘Metabonomics” :
understanding the metabolic responses of living systems
to pathophysiological stimuli via multivariate statistical
analysis of biological NMR spectroscopic data [J].
Xenobiotica, 1999, 29(11): 1181-1189.

(3]

[9]

[10]

[11]

[12]

[13]

2950 N LA S A I BLARIRIE ST (0], Hh B2, 2013,
44(7): 918-922.

EJUHE, AR, T, & ARBA AR E
RBERR ) ST b N AT S0 (9], TR R AR
234, 2008, 6(2): 89-97.

PRET, M W, M AL BORAE T 2R
RSB 5T P N R % [0]. P2, 2015, 46(7):
943-948.

B, EMSRE, i, S AR EOR R LA
AT RIN A [1]. T2, 2015, 46(5): 756-765.
Xu W F, Wang H F, Chen G, et al. '"H NMR-based
metabonomics study on the toxicity alleviation effect of
other traditional Chinese medicines in Niuhuang Jiedu
tablet to realgar (As,S,) [J]. J Ethnopharmacol, 2013,
148(1): 88-98.

Wei L, Liao P, Wu H, ef al. Metabolic profiling studies on
the toxicological effects of realgar in rats by '"H NMR
spectroscopy [J]. Toxicol App! Pharm, 2009, 234(3):
314-325.

Jaeschke H, Gores G J, Cederbaum A 1,
Mechanisms of hepatotoxicity [J]. Toxicol Sci, 2002,
65(2): 166-176.

Marty C, Posthuma C, Lolkema J S, et al. Proton motive
generation by
Leuconostoc mesenteroides [J]. J Bacteriol, 1996, 178(8):
2178-2185.

Liao P, Wei L, Zhang X, et al. Metabolic profiling of
serum from gadolinium chloride treated rats by 'H
NMR spectroscopy [J]. Anal Biochem, 2007, 364(2):
112-121.

McGarry J D, Foster D W. Regulation of hepatic fatty
acid oxidation and ketone body production [J]. Annu Rev
Biochem, 1980, 49(1): 395-420.

Knowles S E, Jarrett I G, Filsell O H, et al. Production
and utilization of acetate in mammals [J]. Biochem J,
1974, 142(2): 401-411.

Holmes E, Nicholson J K, Nicholls, A W, et al. The

et al.

force citrolactic  fermentation in



23

Chinese Traditional and Herbal Drugs

FEa8% F1H 201741 A * 135

[14]

[17]

identification of novel biomarkers of renal toxicity using
automatic data reduction techniques and PCA of proton
NMR spectra of urine [J]. Chemometr Intell Lab Syst,
1998, 44(1/2): 245-255.

Patelli C, Kong S E, McCauley R, et al. Branched-chain
amino acids [J]. J Gastroen Hepatol, 2000, 166(7):
706-717.

Feng J H, Li X J, Pei F K, ef al. H-1 NMR analysis for
metabolites in serum and urine from rats administrated
chronically with La(NO;); [J]. 4nal Biochem, 2002,
301(1): 1-7.

Zeisel S H, Wishnok J S, Blusztajn J K. Formation of
methylamines from ingested choline and lecithin [J]. J
Pharmacol Exp Ther, 1983, 225(2): 320-324.

Dellow W J, Chambers S T, Lever M, et al. Elevated

glycine betaine excretion in diabetes mellitus patients is

[19]

[20]

(21]

associated with proximal tubular dysfunction and
hyperglycemia [J]. Diabetes Res Clin Pr, 1999, 43(2):
91-99.

Phipps A N, Stewart J, Wright B, et al. Effect of diet on
the urinary excretion of hippuric acid and other
dietary-derived aromatics in rat. A complex interaction
between diet, gut microflora and substrate specificity [J].
Xenobiotica, 1998, 28(5): 527-537.

R, GEZAE, SRR, A M R R A B
FRIE [J]. wh I SE86 5 7229k, 2013, 19(19): 295-299.
R, R, SRR, A MR R R A B
FRIE (0] B S5 5 A ARG, 2013, 19(18): 297-301.
Wei L, Liao P Q, Wu H F, et al. Toxicological effects of
cinnabar in rats by NMR-based metabolic profiling of
urine and serum [J]. Toxicol Appl Pharm, 2008, 227(3):

417-429.



