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[Abstract] Objective: To explore the possible mechanism of Chloriti Lapis in the treatment of epilepsy

by the metabonomics of brain tissue in pentylenetetrazol (PTZ)-kindled epileptic rats treated with Chloriti Lapis.
Method: The epileptic animal model in rats was established by PTZ kindling, and the rats were divided into the
control group, model group, carbamazepine group and Chloriti Lapis group. The brain tissue samples were
detected by ultra-high performance liquid chromatography-quadrupole time-of-flight mass spectrometry (UPLC/
Q-TOF-MS) , and the experimental results were statistically analyzed by partial least squares-discriminant
analysis (PLS-DA) and SPSS 18.0. Result: The metabolic fingerprints and metabolic profiles of the rat brain
tissue were established, which showed that the metabolic profiles of each group had changed significantly and
could be separated well among the groups. Moreover, the Chloriti Lapis group had a tendency to be closer to the
control group than the carbamazepine group. Seven differential metabolites were screened, including
phosphatidylserine (PS) (18: 0/18: 0) , L-glutamic acid, docosahexaenoyl ethanolamide, arachidonic acid,
glucosylsphingosine, cholestane-3, 7, 12, 24, 25-pentol and lysophosphatidylcholine (LysoPC) (P-18: 0).
Except for docosahexaenoyl ethanolamide and LysoPC (P-18:0), Chloriti Lapis had significant intervening and
regulating effects on the other five differential metabolites. There were 12 possible metabolic pathways that
affected the metabolic disorder of PTZ-kindled rats, and 3 important metabolic pathways (pathway impact>
0.1) , namely, D-glutamine and D-glutamate metabolism, alanine, aspartate and glutamate metabolism, and
arachidonic acid metabolism, among which D-glutamine and D-glutamate metabolism was the most important
metabolic pathways. Conclusion: From this point of view, Chloriti Lapis has a clear intervention effect on PTZ-
kindled epileptic rats, which may be related to the intervention of the above differential metabolite contents and
related metabolic pathways. It can reduce the toxic effect of excitatory neurotransmitters on neurons in brain
tissue and inhibit the development of inflammation in brain tissue, so as to maintain the biological function of
brain cells and slow down the occurrence of epilepsy.

[Key words] mineral Chinese medicines; Chloriti Lapis; epilepsy; pentylenetetrazol (PTZ) ; brain

tissue; metabonomics; mechanism of action
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Fig. 1 TIC of rat brain tissue in positive mode by UPLC/Q-TOF-MS

3.3 AL 2= SR e e/ T 1 -
51 43 M (PLS-DA ) XF 25 P41 BRI 2 | 5 4 S 2 A
T A7 2H K UK 2H 211 UPLC/Q-TOF-MS %% 7 47
SR, UL 3. 45 R B AL e AR B4y T, BAEA AR
WA KA T B AR . 2 AR R AL A BB AR
U0 53 T U B 3 BT 5 R 5 PP R A A
REAR 4 1 55 BE A 4l 43 JF , 9 HL#5 B8 A 43R 5 7 °F
A BRI 2 A R 3 R R B M A
Y he R 2 0% PTZ s8R K BURUDIR M /E H , FLs i A
TR . S SR S0 A O R N R
PE2E AR, R0 T A 0 X 2 22 AR Y R
Wi, ) A 75 R A T T PTZ s BRI K B A9 T RV
BLHD 8 25 E gL R R 41 JE 47 g, DA 338
o o 5 1 T AR 7 4, SR FH I 38 i Fe /N — 3 3 - 4 i)

I1234567891011121314

53 H1 (OPLS-DA) #4740 A1, WKl 4. Ay fif £ A8 o %
Ay SR B O B T AR (VIP) (>
1978 AR VTR 22 AR AT R BT
P AT K 3, Fovh P<0.05 M9 AR i o8 Sy B
Eouater B S 2 R .

34 ERMNYImRSHE R s
454 UPLC/Q-TOF-MS 15 ZI K5 i #H X 4 + it & . —
P IE AE AR D BEAT SCHER SR SR P A AR L
XF o B ZOTE A5 AL RTBE RS 4 KRR A 4 2 e 3
B T2 SR, AR 2. oA 4RI
TEIE (s B R ek A B o IR Bt 2
(PS)(18:0/18:0) , b/ VUM iR , IH {5 ke-3,7,12,24,
25- 0. Pt 1Y i W A B A 6 (LysoPC ) (P-18:0) . &
T 22 5 AR P 78 45 20 K BRL b A A X 58 B L3R 3

. 79 .



527 B4 10 ] HEXBAFZRS Vol. 27,No. 10
202145 H Chinese Journal of Experimental Traditional Medical Formulae May,2021
A
123456789101&121314 1234567891011121314
C

W),

)

1234567891011121314

2 ABEFEATEAKXRMAL UPLC/Q-TOF-MS 4 #T K TIC

Fig. 2 TIC of rat brain tissue in negative mode by UPLC/Q-TOF-MS
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Table 2 Analysis of differential metabolites in brain tissue of rats from control group and model group
No. tz/min m/z VIP {H ¥R 2 5 ESI FEE R HMDB
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2.73 790.575 4.16 - !
2 1.29 148.062 2.39 C,H,NO, L-BRHE R + ! 00148
3 5.08 372.311 221 C,,H,,NO, Tl RN I 2 W M + 1 13658
4 11.56 305.249 1.20 CyH;,0, A 0 + 1 01043
11.54 303.233 5.01 - !
5 5.58 462.418 1.12 C,,H,,NO, AT M S + ! 00596
6 2.40 453.340 6.09 C,,H,50; JIE 5§ E-3,7,12,24,25- 11 + | 02208
2.38 451.328 2.02 - !
7 9.68 508.341 122 C,H;,NOP LysoPC(P-18:0) + 1 13122
9.62 506.325 1.12 - 1

TE:HMDB. AR AL B 72 Vo (Al S B e, 1 AR & ks | AR O i TR

.81.



9527 B 10 HRESLEAFFFESRE Vol. 27,No. 10
202145 H Chinese Journal of Experimental Traditional Medical Formulae May, 2021
®3 AAERREVESEARMARPHAITEE
Table 3 Relative intensities of differential metabolites in brain tissue of rats from each group
22 AR [ E" EISE H 0 2 R4 HEAUH
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- 75.36+12.402 109.36+15.89 125.71420.16 87.39+11.64"
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T TR N M T A 2 T fre + 16.15+8.30 10.3442.35 10.40+6.20 10.38+4.59
A 0 + 19.9142.54 18.05+1.92 14.2742.227) 15.1541.812)
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- 11.81+1.57% 19.42+4.57 17.80+3.75 15.86+2.20"
LysoPC(P-18:0) + 3.29+1.45 2.45+0.98 2.88+1.12 2.74+1.10
- 16.03+7.82 12.01+5.31 16.09+6.33 13.24+5.27
SRR A Y P<0.05,2P<0.01,
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Table 4 Pathway analysis of differential metabolites in rat brain tissue
No. i % Ot B 8uA- EER I JilG P ~lgP T % 5
1 D4 % Wk e A1 D-4% 2 R AR it 5 0.0143 0.014 2 4.254 1.000 0
2 A6 2B VO R AR 36 0.102 7 0.098 9 2313 0.326 0
3 PR R4 2R A4 2 2 A 24 0.068 5 0.066 8 2.706 0.259 5
4 b S A =R 1 44 0.1255 0.1199 2.121 0.093 5
5 A e KA 26 0.074 2 0.072 2 2.628 0.055 3
6 LS E A ERAME ) 30 0.085 6 0.083 0 2.489 0.044 4
7 A AL 9 0.025 7 0.0255 3.671 0
8 A AR A 15 0.042 6 0.042 2 3.166 0
9 TR AR 20 0.057 1 0.0559 2.884 0
10 I B R - 2 2R AR 27 0.077 0 0.074 9 2.591 0
11 AN 0L 0 s TR 1) A 4 42 0.119 8 0.114 7 2.166 0
12 AR ARNA 2R 5 i 67 0.1912 0.178 1 1.726 0
TE - 4558 5 A7 22 S AR 09 D AL Chits) 280 14
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Fig. 5 Classification and analysis of metabolic pathway of D-glutamine and D-glutamate
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