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Abstract: Objective Metabolomics method was used to analyze the effects of Ginseng Guben Oral Liquid (A2 [f4< 1R,
RSGB) on serum metabolites in cynomophagous monkeys after cervical disc replacement. To explore the mechanism of RSGB
promoting cervical vertebra postoperative rehabilitation in cynomophagous monkeys. Methods According to body weight, 24
cynomophagous monkeys were randomly divided into normal group, model group and RSGB group, with eight monkeys in each group.
The models were made by cervical disc replacement in cynomophagous monkeys, normal group and model group were given distilled
water intragastrically, RSGB group was given RSGB intragastrically, and the postoperative rehabilitation of cynomolgus monkeys was
observed. Ultra-high-performance liquid chromatography electrospray ionization orbitrap tandem mass spectrometry (UHPLC-ESI-

Orbitrap-MS/MS) was used to detect differential metabolites in blood and analyze possible metabolic pathways. Results The results
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showed that the general condition of cynomophagous monkeys in RSGB group was significantly improved. Metabonomics showed

that compared with the normal group, model group were found colon acetylcholine, niacinamide, methionine, acetyl-L-carnitine,

inosine, guanosine, hypoxanthine, leucine, isoquinoline, deoxycholic acid, cholic acid, myristic acid, palmitoleic acid, docosahexaenoic

acid, linoleic acid, arachidonic acid, ethyl myristate, oleic acid and other 23 metabolic differentials. In the RSGB group, these metabolic

differentials tended to return to the normal level. Conclusion

It is speculated that the promotion of RSGB in postoperative

rehabilitation of cervical vertebra in cynomophagous monkeys may be related to the regulation of linoleic acid metabolism, arachidonic

acid metabolism, tryptophan, cysteine and methionine metabolism and other metabolic pathways.

Key words: Ginseng Guben Oral Liquid; cervical disc replacement; differential metabolites; metabolic pathways; cynomophagous

monkey; linoleic acid metabolism pathways; arachidonic acid metabolism pathway

ANZ[E A k# (Ginseng Guben Oral Liquid)
HAWNFRMB DR, HH T IR A G R B
AR RNRIT . AR, R 2 1E B TR
75, RHEARGEIERE AR T EENELR,
AT 17— RN RBEVLIE L IR, F 8
TR AR PR . NS AR O IR AE
JH R Z , ZGIFE T ARG IR T EERL,
Rt — LR N S [ AR DR AR R PR R
R, Aw T I AR A B R IR T NS [ A
1R 00 8 AR ) 5 L 36 RS Pk R B s
B N 2 [ A T IR B (2 E R Ja R B bl R
I PR 12 B et 2%

1 M5
1.1 =4

SPF i BEAE, 6 % 6%, A& 9.45~10.20
kg, 24 R, WHEEEMEARGRAR, &k
IES SCXK (H) 2020-0028. SZEGENIHITE % T
NEB IR, iR 21~25 C, HXHEE
40%~60%, @I 8 k/h, JGHEEIH 10~14 he
SIS FW) T AR N R KLY 35 58 N 1HE AT $E 1
75, TRFFS A0 SLER ENWIEA T i . AR AL L,
It BAESRR R, R AT T R,
INSEESZN AN A BTG S BT SEERfe 3 Cas i
CEHYFEHEBCEEZ RS MM (S
20200628), BEMEHAT 2R R Z8 100
mg/kg PRIE K HEED
1.2 HRS5E

NS WA CIRE C& SR 2GR Aw, 10
mL/37, P7EhS 29190332). Q Exactive & 70
JFUBEFAX (ThermoFisher /2] ); Hypersll Gold Cig
R (100 mm X 2.1 mm, 3.0 pm, Thermo Scientific
AF]D; AL204 BUHLF 4T R (Mettler Toledo 2y
7] ); Gradient A10 % Mill-Q B4l /K #% (3£ [& Millipore
Al XW-80C Blimfigid & a% (B ERI AR

J s WIREOHL (EE Sigma AF])D.
2 Rk
21 &, DES5%E

A S S 24 h, 25K 8 ho im EHZHH 20
mg/kg FIZE S mg BRI, K FH 2000 2% Hi AE B 2
N AR it B A 7R, R 5 R 14 S5 300 A 1]
RMLF (B 1. RJFIESE S d BT L im &
FFEH 160 17 U/ FFHIEFFAYIO . WEIY)
sl HEE A O A .

24 R BN YR SR IR A, 5
B, NBEADRB (RSGB) 4, 48 A&
N o B 1E H 4141, RSGB 4H B 7R 41 153 4% . RSGB
HiEf 6h )5 ig A2, 10mL/AKR, 2 K/ds IEH 4.
BERYH D)4 B AR 3 AR KA B, A A) I 20 B Rk
K, SHYESEYS 5120 d.

2.2 WERIEHR

W R s e, Mgl R R AR
R IE. ROEE. RES—BEL; T4
HJG, WSS BRIGTT 5 MBI =4 K S 56 14 8]

AR AEL -
23 MERERLE
RIRG I EEEE 240, AEIK. BREE S 258K

Rif 5 mL £TEPEER MEF, FR NHEL 2h;
4 ‘C LA 3000 r/min &0 15 min, 4355 _FJ2 M3,
H-80 CIRIEZH.
2.4 J&R#T (quality control, QC) #EFmAYHIE

W 4 BRI B 2H AR5 20 BT 16 L3S B b 43 S B b3
W10 uL, JRA, WIEIRY, FE QC HE k.
2.5 UHPLC-MS #&M& 4
251 tiE%& M KA Hypersll Gold Cis ik
(100 mmX2.1 mm, 3.0 um); H:HE A 40 C, A
AN 02 mL/min, #EFEEAN 2 ul, SEFEIREEA
10 'C; VzhHH A A 0.1%F 82K, Fzhi B AH
B, BEREVEME, EARBEM MR 1.



* 1778 « * ;‘- % 20224E3 8 $53% B 6 Chinese Traditional and Herbal Drugs 2022 March Vol. 53 No. 6

E1 ARET (A RE (B) BEBRIH X &E

Fig.1 Preoperative (A) and postoperative (B) X ray images of cervical vertebra of cynomolgus monkey
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Fig. 2 Serum total ion flow diagram of cynomolgus monkey in each group under positive ion mode (A) and negative ion

mode (B)
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Fig. 3 PCA analysis of blood of cynomolgus monkeys
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Table 2 Screening of differential metabolites
- e Eﬁﬁ§ﬁﬂﬁ R%B%wﬁﬂ@
VIP [ P VIP {53 P
1 ZERERE Cacetylcholine) 1.468 1.894 0.002 1376  0.897 0.025
2 JHEENZ (nicotinamide) 2.569 2049  <0.001 1.497 1.807 0.015
3 EZ I (methionine) 1.326 1.603 0.024 3.153  1.870 0.001
4 L-WRIERR (L-pipecolic acid) 1.332 1.239 0.023  1.048 1.354 0.035
5 LI/ A, Cacetyl-L-carnitine ) 1.896 0.690 0.008 2939 0549  <0.001
6 WKEEN (hypoxanthine) 2312 1.480 0.006 1311 1.064 0.012
7 5IZ4 (guanine) 4268 2014  <0.001 1425 4.024 0.018
8 L-EHE S-E MY (L-methionine S-oxide) 1.229 1.091 0.035 2499  0.537 0.002
9 WL Cinosine) 1.312 1.932 0.038  1.041  1.423 0.043
10 B 1%F (guanosine) 1.368 1.245 0.025 1.542 1202 0.013
11 AR (leucine) 1.269 0.75 0.021 1.136  0.819 0.038
12 L858 (L-tryptophan) 1.368 1.269 0.039 2130 1.442 0.001
13 SR (isoquinoline) 1.032 1.227 0.046  1.186  2.708 0.021
14 Jit & HER (deoxycholic acid) 1.028 0.438 0.047 2347  0.268 0.002
15 HEER (cholic acid) 9.336 12.479  <0.001  1.015 1.548 0.042
16 13(S)-HOTrE 2.268 0.436 0.002 1.042 0.615 0.042
17 WHEHERR (myristic acid) 1.656 0.662 0.001  2.148  0.600 0.002
18 FEREHER (palmitoleic acid) 3272 0496  <0.001 5126 0306  <<0.001
19 ZA RIS MR (docosahexaenoic acid) 1.286 0.762 0.033  1.294 0.798 0.029
20 WA (linoleic acid) 1.398 0.798 0.028 1395  0.486 0.015
21 TEE VU 45ER (arachidonic acid) 1.402 0.536 0.016 1328 0.741 0.035
22 + VIR 2B (ethyl myristate) 5.929 0.655  <0.001 5769 0480  <0.001
23 R Coleic acid) 8.703 0.577 <0.001 7.697 0.466  <0.001
#3 KiFBEBER
Table 3 Information of metabolic pathway
A I8 % DT PR a2 T J4G PAE —lgP FDR impact
ME AR 65 4 0.013 673 1.864 10 0.574 28 0.031 66
MO R AR 5 1 0.072 114 1.142 00 1 1
A TR TS AR 1 e A 15 1 0.201 700 0.695 29 1 0.194 30
2 Jot 2 R A 2 R A Ut 33 1 0.392 590 0.406 06 1 0.104 46
TEAE VYR TR A 36 1 0.419 820 0.376 94 1 0.313 50
IR 41 1 0.462 620 0.334 77 1 0.143 05

FDR-# i R IR

FDR-false discovery rate
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