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Abstract: Objective To explore the differences in the in vivo drug metabolism of raw and processed Dahuang (Rhei Radix et Rhizoma)
in a rat model of middle cerebral artery occlusion and reperfusion (MCAO/R). Methods The MCAO/R rat model was established by
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the suture method. The successfully modeled rats were randomly divided into model group, raw Rhei Radix et Rhizoma (2.50 g/kg)
group and processed Rhei Radix et Rhizoma group, with six rats in each group. Rats were administered continuously for 7 d. 12 h
before the last administration, the rats were fasted, and 1 h after administration, blood and brain tissues were collected. Ultra-high
performance liquid chromatography-quadrupole electrostatic field orbitrap linear ion trap mass spectrometry (UPLC-Orbitrap Fusion
Lumos Tribrid-MS) was used to characterize the prototypes and metabolites of raw and processed Rhei Radix et Rhizoma in plasma
and brain tissues of MCAO/R rats. Multivariate statistical analysis was used to screen the differential components, and desorption
electrospray ionization mass spectrometry imaging (DESI-MSI) technique was combined to visualize the in situ spatial distribution of
the differential components of raw and processed Rhei Radix et Rhizoma in brain tissue. Results A total of 109 prototype components
and metabolites were identified in MCAO/R rats. According to variable important in projection (VIP) > 1 and P < 0.05, 23 and eight
differential components of raw and processed Rhei Radix et Rhizoma were screened from the plasma and brain tissues, respectively. In
the plasma of processed Rhei Radix et Rhizoma group, anthraquinone glycosides were decreased, while in the brain tissue, aglycones
and metabolites (such as gallic acid, M31) were increased, and were mainly distributed in hippocampus, midbrain and cortex of brain
tissue. The common differential components gallic acid and metabolite M31 were significantly increased in the processed Rhei Radix
et Rhizoma group and were specifically enriched in the striatum. Conclusion This study characterized and spatially located the
differential components of raw and processed Rhei Radix et Rhizoma in MCAO/R rats and found that processed Rhei Radix et Rhizoma
increased the exposure levels of active aglycones and metabolites in the brain, enhancing its protective effect on brain tissue, providing
a scientific basis for the “different treatment for raw and processed” processing theory.

Key words: UPLC-MS/MS; desorption electrospray ionization mass spectrometry imaging; raw and processed Rhei Radix et Rhizoma;
rats with middle cerebral artery occlusion and reperfusion; multivariate statistical analysis; anthraquinone components; chrysophanic
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Table 1 Characterization of prototype components in raw and processed Rhei Radix et Rhizoma in MCAOQO/R rats after blood

and brain entry

oo X N m/z WE BT BT ey MK WA
5 ta/min Ay NI EE S (x109) (m/2) g " RR PR RR PR
Pl 1.32 L-4-hydroxyglutamate semialdehydel? CsHoNOs 146.0458 146.0461 -2.05 1250246,113.0246 [M—H]" E + + + +
P2 1.33 D-(+)-proline CsHoNO, 1160706 116.0705 086 116.0705,109.0284 [M+H* E + + — —
P3 156 DKk CiH0s 1150036 1150039 -2.61 1150039,1130246, M—H] E + + — —

105.019 6
P4 280 BEATIRT CHeOs 169.0142 1690143 -059 151.0021,1250246 M—H]" T + + + +
P5  5.95 IlIZ%M}-3,5- AU A fETTE CoHzO1s 609.146 1 609.1438  3.78 609.1438,2830244, M—H]T F + — — —
239.0345,211.0395
P6  6.42 4-FRHIRHIR CiHeOs  137.0244 137.0243 073 137.0243,1190136 [M—H]T P + + — —
P7 6,53 2-methyl allic acid CeHsOs 183.0298 1830299 -—055 1830298,1690141 [M—H] T + + — —
P8  6.66 KILFER" CisHuOs 289.0718 289.0721 -1.04 2450801,221.0802, [M—H]T F + + + —
187.040 1, 123.045 1
P9 6.95 3-FRAIKHIR CiHeOs  137.0244 1370250 -4.38 136.0170,133.9612 [M—H]T P + + — —
PI0 731 T CoHxO1s 609.146 1 6091437 394 609.1437,4460847, M—H] F + + — —
283.024 4,211.0399
P1l 738 JLEE CisHuOs 289.0718 289.0729 -3.81 2450801,221.0802, M—H] F + + + —
187.0401,1230451
P12 7.72 A TR CiH2O7 3251292 3251290 062 289.0714,163.0762, [M—H]T E + + — —
1450930, 117.019 2
P13 7.84 5-hydroxy-2-(3,4,5-trihydroxyphenyl) CisHoOs 285.0404 2850409 -1.75 285.0409,269.0432, M—H]T F + + — —
chromen-4-onelé! 257.044 1,211.0409
P14 9.18 eriodictyol dihydrochalcone CisHuOs 2890718 289.0711 242 289.0711,2450825, [M—H] F + + — —
187.0409
P15 920 XFRIEPVH:ER CoHsOs  163.0400 1630401 -061 1630400,117.0197, M—H] P + + — —
112.9856
P16 9.35 M CeHsO 1190502 119.0504 -1.68 119.0504,1186679 [M—H] Ar + + — —
P17 9.65 2-methyl-5-carboxymethyl-7- CioHuOs 233.0455 2330453  0.86 2330453,189.0555, [M—H]T F + + + +
hydroxychromonef®! 147.0450
P18 9.76 MEKIER CisHoOs 269.0455 269.0454 076 240.0426,2230397, M—H A + + + +
211.0425, 183.0512
P19 10.33 K3%W2-8-O-p-D-E&IfHH" CauHisOu 4450776 4450773 067 4450773,2830246, [M—H] A + + — —
231.066 1, 203.086 7
P20 1061 & EB CaHzOo 4171191 4171188 072 417.1188,2550660, M—H] A + + — —
225.0555
P21 10.66 K3tz CisH1:0s 255.0662 2550663 —0.39 255.0663,225.0553, [M—H]T An + — — —
169.066 1
P22 10.73 FZEFEEE CuHpOs 2290858 229.0857 044 1650698 ,107.0491, [M+H* S + + + +
91.054 2
P23 1097 K" CisHsOs 283.0248 2830243 177 239.0347,211.0399, M—H] A + + — +
183.0450
P24 1103 &R CiH209 3931191 393.1188  0.76 393.1188,231.0659, [M—H]T An + + — —
189.052 2
P25 11.78 -3 K3k 2-8- HIl10 CiH1:0s 299.0561 299.0573 -4.01 299.0573,256.0378, [M—H] A + + + +
197.4107
P26 11.98 FHAEK CiHpOs 299.0561 299.0559  0.67 299.0559,2489603, [M—H] F + — — —
203.086 6
P27 12.60 it E" CisH10O7 3010353 3010366 —4.32 301.0366,283.9971 [M—H]T F + + — —
P28 12.83 FiL&HI0 CauH209 4171191 417.1187 096 417.1187,2550661, [M—H]T A + + — —
203.086 6
P29 12.96 3'-C-glucosylisoliquiritigenin CaHz0s 4171191 4171182 216 417.1182,255.0660, M—H]T E + + + —

2270713
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F1 (8
o " miz R BT BT ey M LG
5 ta/min ) M R s (x109) (/) g2 " RR PR RR PR
P30 13.30 protoapigenonel! CisH10Os 2850404 2850417 —4.56 285.0417,2550306 M—H]” F + + + +
P31 1337 A KEE-8-O-p- AT CaHz09 407.1347 4071344 074 407.1344,2450817, M—H] A + + — —
226.9659
P32 1358 [ E-4-O-Hj & CaHz0s 3911387 3911373 358 391.1373,285.1134, [M+H]* S + + — —
259.095 9
P33 13.91 KEFcH CisHioOs 253.0506 2530502 158 255.0651,227.0702, [M—H F + + + +
181.064 7
P34 14.18 homobutein 4-glucosicel™® CoHxuOwn 4471296 4471286 224 447.1286,2850777, M—H E  + + — —
241.0509
P35 14.32 1-hydroxy-3-(hydroxymethyl) CisHioOs 253.0506 2530504  0.79 253.0506,2250556, [M—H] A + + — —
anthracene-9,10-dione 153.0718
P36 14.51 5,2-—#FE RN CisH100s 253.0506 253.0512 —2.37 2530512,2250559, [M—H] F + + — —
195.0458
P37 14.85 K& CisHioOs 253.0506 2530504 079 253.0506,2250556, [M—H] A + + + +
182.0376
P38 15.01 K7M)-8-O-p-D-HiZiHEH" CaHx0s 4151034 4151031 072 2530502,2250161 [M—H] A + + — —
P39 1540 K7 #%-8-O-p-D-Hi&ip" CaiHaOp 431.0983 4310978  1.16 431.0978,269.0453, [M—H] A + + — —
225.055 6
P40 1552 R HER CaiHaOp 431.0983 4310963 464 431.0963,269.0454, M—H]" F  + + + +
2250557
P41 1557 4,5,7-trihydroxy-9,10-diox0-9,10- CisHsO7 299.0197 2990189 268 2231771,949257 [M—H A + + — —
dihydro-2-anthracenecarboxylic acid
P42 16.11 FEREY CisH2Os 287.0561 287.0569 —2.79 287.0569,165.0191, [M—H]" F + + — —
1250245
P43 1635 & LKA LB CisHuOs 2431015 2431016 —041 243.1016,223.0637, M—H]" S + + — —
203.0855
P44 1697 HIERE CisHiOs 287.0561 287.0558  1.05 287.0558,2030865 [M—H] F + + — —
1749559
P45 17.18 K %-8-HIfik CiHiOs 283.0611 2830619 -2.83 283.0619,2680376, M—H A + + + +
2514156
P46 17.63 KEHER CisHiOs 285.0404 2850403  0.35 287.0550,241.0495 [M—H] F + + + +
215.033 8,95.049 1
PA7 17.68 K HIEK-8-O-Hi &MY CoHzO10 4451140 4451137 067 4451137,283.0611, [M—H] A + + — —
169.014 1
P48 17.89 HEHEK CiHiOs 283.0611 2830610  0.35 2850757,270.0522, M—H F + + + +
257.080 8, 242.057 3,
197.059 7
P49 18.05 K% HES CiHiOs 283.0611 2830613 -0.71 260.0437,241.0453, [M—H] A + + + +
240.042 4,212,045 1
P50 18.41 vz RfE CiH120s 267.0662 267.0653  3.37 241.7541,1434099 [M—H]” An + + + —
P51 1867 KEER" CisHoOs 269.0455 269.0454 037 260.0453,2400428, [M—H] A + + + +
225.054 6, 197.059 7,
169.064 7
P52 19.11 2-f3JE-KHH&K-1-Fk CiH120s 299.0561 299.0567 —2.01 299.0567,268.0357, [M—H]” A + + + +
167.994 8
P53 19.28 K3 FEA CiH100s 297.0404 297.0403  0.34 297.0403,253.0504, [M—H] A + + — —
284.997 1
P54 19.42 1-hydroxy-6-hydroxymethyl- CisHioOs 253.0506 2530505 040 2530505,2250556, [M—H] A + + — —
anthraquinoneld 182.036 9
P55 19.57 YA THR3-O-p-D-M A AMHIE  CiHiOw0 3310671 3310666 151 331.0666,169.0138, [M—H] T + — — —
125.024 2
P56 19.73 Fik Kug £ CisH10Os 2850404 2850401 105 285.0401,241.0482, M—H] A + + + +
268.037 3,167.050 0
P57 21.80 2-#AAKFE A CisH10Os 2850404 2850394 351 285.0394,1850509 [M—H] A + + + +
P58 25.09 6"-galloylpicein CaH2Ou 4491089 4491084  1.11 449.1084,259.0606, M—H] T + — — —
125.024 3
P59 25.11 2"-O-galloylvitexin CasH24O014 583.1093 5831082  1.89 242.9399,1257843 [M—H] T + + — —
S GRS LR R R A AR, An-BERZ, TR, P-IREIE, S-THZAK, P-MF, ArFERY, B2 RR-

AEREE; PRAKHE; “—7 FoRARNE], “+7 Rortail s

“ means a compound is identified by comparison with the reference substance; A-anthraquinones, An-anthrones, T-represents tannins, F-flavonoids, S-

stilbenes, P-phenolic acids, Ar-aromatic aldehydes, E-other types; RR-raw Rhei Radix et Rhizoma, PR-processed Rhei Radix et Rhizoma; “—” indicates

not detected, “+ indicates detected.
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Fig.1 Total ion chromatograms of plasma (A, C) and brain tissue homogenates (B, D) of raw and processed Rhei Radix et

Rhizoma in negative ion mode
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F2 . BAETE MCAO/R KRN F0AxLE LR A 8 = 3R AE
Table 2 Characterization of metabolic products of raw and processed Rhei Radix et Rhizoma in plasma and brain tissue of
MCAOV/R rats
o Vo . miz BE By R Mg
i 5teimin )7 A fee WRE SOl (<109 PR 2R R RR PR
ML 134 CoHxoNaOs K H5-8-O-p-DAF AT K+ A pidE 3171453 3171450 095 317.1457,2995727, [M+H + + — —
156278 3
M2 583 CrHuNO7S 2-f34E- K &-1- kS MK+ AL+ BRRS & 3720193 3720195 -054 3720193,225.1467 [M—H + + — —
FERHRS TS+ B &
BHKEES KA AR &
INE TS+ B &
REHFS KA AR &
protoapigenone BiK+ B+ IR A
N K+ s &
M3 676 CsHuNO  D-(+)-proling® [y SR RRGiE 1 1140013 1140914 088 1140916813721 [M+H" + + + +
M4 712 CyHiOs  HERE KEHEEA 2B 3511058 3511057 028 351.1047,3308716, [M+H' + + — —
E S KEHEEA 2B 249.062 0
M5 723 CoHuOr  2-3JE-KH#EK-1-FRE KEHHEIENL 4791188 4791186 042 479.1176,303.0870, [M—H + + + +
HHAZRS KEHHEIEN 2850763
REF R KA
PIERFAEBOPHEHHE KA+ FEL
K E-8-Hlge KA
REFERS KE+RR AR
KER-8-O-p-D-HERETS  AAHER+FHIL
M6 733 CuHzOn — KHEZFE-8-O-HEMHHM s+ + 2Bk 5031168 5031165 060 503.1160,466.1166, [M+H]" + + — —
327.0835
M7 742 CaHis0uS  KHFR-8-O-p-D-#&HHE  BUK+HER+FmL 5000387 509.0380 138 509.0367,333.0070, M—H + + — —
2530502
M8 748 CaHuOn  2-F3-KIE&-1-H WK+ TE R 4250521 4250529 —1.88 4250857,2737779, [M—H[ + + — —
5,2-— F RS DU+ 3 R IR AL 270713
REIN T K+ AL+ R AL
N DU+ 3 IR A
REKEERN XU KA+ E A AL
pNGA T DU+ B R IR A
N K+ AL+ R R
REE-BOPD-HEMHEE A
FEREE-BOP AT Aal
SHES e+ i+ A
REHFES XK+ E B RERR AL
protoapigenone WK+ AT R L
RE R Rk + AL+ R R
M9 757 CigHisQeS  K# & FEHT KEHEFEAFRRRL 3830438 3830435 0.78 3830445,3030882, [M—H] + + — —
HEHRS KEHTERAHiRL 2650774
K E-8-Hte K& R
MI10 7.85 CigH20s  2-F43-KHE&-1-HI AR+ 2B 3550465 3550460 141 3550467,311.0569, [M—H + + — —
HARE ML+ F R+ 2L 2510387
KT e BIAL+ 2B
M11 7.92 CiHaNsOwS 3-F44 % HfiRe BRI B 4580885 4580888 —0.65 458.0826,380.2703, M—H] + + — —
4 RIR RS BRI B 2649184
MI12 799 CuHiOs  HWHRERERS L 2070651 207.0652 -048 207.0659,161.0600, [M+H + + — —
1510386
M13 809 CxHeeOr ¥ B FL3-O-B-D-Miki KA+ IRHRBEAL 5803193 5803195 —2.20 589.3201,325.1885, [M+H] + + — —
g R 2441291
M14 826 CaHigOuS  KHE-S-O-f-D-HAHHIE B +H#AN - 5250337 5250339 038 525.0331,4450782, [M—H] + + — —
FEREE-SOPHEMNE  MAN RN+ 349.0018,269.045 1
FALHIRE S+ FEAL R L
RHER-8-O-p-D-HA L R
M15 880 CaHzOpS  FiZiffé Tt 4970758 4970753 101 497.0777,417.1192, [M—H + + — —
FLE%BE Tt 321.0436,241.0870
M16 898 CisHis0sS KT &S KE+ER+HRRM 3550489 3550482 197 355.0473311.0569, M—H + + — —

2510387
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2 (8

M27 1542 CxuH20010

JURRS

— PR
FEwmin ATA B R m(fﬁ) wr oy L IR
ML7 9.04 CoHxOwu K3 % Fb-8-O-% & fi e JhK+ i AL 589.1534 589.1537 -051 589.1531,2830822 [M—H] + + — —
MI18 9.65 CuHuOs FFARNHERS K+ RR+ 2B 189.0555 189.0559 -2.12 189.0556,146.0370 [M—H] + + + +
M19 1026 CaHs:On F5ZH& KERAREAL 657.3663 657.3661 030 657.3674,4287912, [M+H]" + + — —
FIAEBS e 3553967
M20 1055 CisHiOsS 2-F3E- K # & -1-HIfkE gl 3649971 3649973 055 364.3547,2850401, [M—H] + + — —
189.0556
M21 1061 CpHiOp 2-H2JE-KH&K-1-HIkE KK 4250859 4250856 071 4250857,3737779, [M—H] + + — —
FEHL I TR bk -+ R RERERRAL 269.082 1, 227.0713
FARE FK+ K+ AR
KHEE-B8-O-pDAE S fik+ b+ A
KR H RS K -F SRR
FERERS-O-PHARHE  BUKHRE L+
HHHEKS K+ L R
SRS ik + B+
KEE-8-FRE fiK -+ SRR
M22 1157 CuHuQs FiZ&RE K325+ 2. B 4191346 419.1345 024 4191346,351.0557, [M—H]” + + + +
2431024
M2312.05 CaHxOn JLEERS K+ AR AL 4331137 4331132 115 4331132,371.1128, [M—H + + — —
RINKRE FiK -+ AL 299.093 6
5.2~ F AL RS KA+
FEREERS ER AL
KRR K& R
N W R+ AL
PN EYENR BRI
M24 1390 CrHuOs JLZcEE fik+ZBEAL 3130718 3130716 064 3130727,2600455, [M—H] + + — —
RIKRS K+ 2Bt 2250571
2R R R-1- T AL
5,2- AL E K&+ 2L
FEREERS W+ 2B
K K&+ 2B
B JiK kR4 Z L
HHARE AL
N E W+ 2B
REFES BRI+ 2B
EEfS fiiK &R+ Z 8L
N E A+ F AL
M25 1441 CuHiOr 5.2-—FHLH RS KU AKAL T RE AL 3790829 379.0824 132 379.0829,298.0429, [M—H] + + — —
GES MK A+ A 2430337
Fi%EBe Mk AL+ AL
KT MUK AL+EEEAL
KEHd MU KA+ HiERAL
M26 1498 CzHiuQo K#EK-8-O-p-DH&MHI XKL+ ZBHL 4391002 4391006 091 4390988,313.0566, [M+H]* + + + +
PERBEESOPHEREE WK+ L 277,046 8,185.042 4
SRS kAL + ZBEAL

K+ B+l 4310083 4310987 093 431.0980,350.8842, M—H + + — —

FILKRRS FiK+ i+ R RE R 2700532
5,2- R HEH S FAEAL R

FERERE R

FIETERS DA+ 2Rt

KM FAREAL R

KEFH e FARAL R

B JioK+ AL

KHEFRE R

KEFEE WEIERR

FHHE oK+ R A
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F2 (8
=E o B s R

FEwmin TR BRI FRi Mﬁrﬂfw(;ﬁ) — §§ nglyfR i%ﬁé&\
M28 16,61 CisHuQsS JLZERE K+ E L+ BRI 3490022349002 7 —1.43 349.0009,293.1653,269.0475 [M—H + + — —

RITEHRE K+ AL+ BRER AL

2R RER-LTEE  BUKHEE+ B

5.2-_fr EH e IR

IREIN: ¥ B

N BENLATRML

RHRERE KR S5 - BRER L

KE T BELATRRML

HrEHE K+ B

IN B

KEFEFE A+ R+ BRI

EHpE FK+ Bt

UNZL K HE S - BRER L

protoapigenone’ K+ R+ B
M2916.91 CxHxuOs  D-(+)-proline® Mg+ Bt AL 3512530351256 0 -854 351.2519,293.9878,2149955 [M+H]" + + — —
M3017.12 CuHwOs  HEE S fiZifk 225.0556 2250558 —0.89 225.056 4, 163.293 8 M—H + + — —
M3117.36 CsHeOs  JLZERE UK+ I E 31307183130719 —0.32 3130727,269.0455,2250571 [M—H + + + +

IR UK+ B A

2REREH- LIRS WK HER

5,2- AR =1

REIN S ik

N =1

YN MUK A8 5

KEF gt

HrERS MUK

N ik

KEFEFE LEKIA

XS KA

N MUK A8 5

protoapigenones KU KA+ TR
M3217.86 CoHuOs 3K RS A BRI AL 3752513 3752517 -1.07 375.2516,162.8202 [M+H] + +
M332031 CxHisOr K HF:-8-O-p-D-H &M ML+ 2Bk 485069 24850694 —0.41 4850702,430.2653,287.0078 [M+H] + + — —
M342156 CuHsOs A% & TA 22303992230396 1.35 223.0396,207.2588,195.0447 [M—H] + + + +
M352197 CuHwOs A S A+ 257.0455257.0451 156 257.0444,239.0350,211.0396 [M—H] + + + +
M362243 CuHsOs AR RS WA +EIEL 239.0349239.0345 167 230.0349,211.0401, 1830452 [M—H] + + — —
M372289 CuHpO  BZ FRIE &R FEEREN 149.0961149.0965 -2.68 149.096 0, 133.064 8 IM+H + + + +
M382490 CaHuOs K Z S T+ EEARBE AL 497.3238497.3238 000 497.3233,213.3363 M+H + + — —
M39 2507 CieHnOwS %4 FRTE &Rt Tt 407.1020407.1025 —1.23 407.1019,351.0396,230.0476 [M+H] + + — —
M40 25.18 CaHnOwS K #%}-8-O-B-D-H & 1 Tk 507.1551507.1556 —0.99 507.3327,447.1334,296.1884, [M—H]" + +

2480058

M412542 CuHnOn  K#ZHEE-8-O-E & RS BuK+ 2Bk 4711307 4711309 042 471.1328,443.1488,361.1085 [M+H]" + + + +
M422586 CoHnOs & 1R K+ AL+ AR 1k 380.2305:389.230 9 —1.03 380.2302,328.3210,284.2049 [M+H + + — —
M43 2645 CaHasN:07 K35 % HIE KEHER+ SE R4 4191831419183 7 -1.43 419.1833,357.2326,158.8610 [M+H + + — —

KHEE-B- e KEHER+ YERES
M44 26,65 CaHiOs K3 Z B KE+IER+EERIBL  51533445153340 0.78 515.3340,413.2237 M+H + + — —
M4526.78 CoHiOs  2-FHL-KEEE-1-HEE  BUKHIER+EERIBL  523.30445233042 038 5234387,4938081,3723479 [M+H]" + + — —

ST BRI R B L
M4627.21 CioHisOr P & XUBK+ A 355.0822355.0829 —1.97 355.0822,311.0926,254.0580 [M—H + + — —
M47 2746 CaHuNOs D-(+)-proline® KA+ IRHRBEAL 37231093723105 107 372.3475,325.3296,3038399 [M+H' + + — —
M4828.22 CoHiOs It EE IS KE+HIER 50 525.3198525.3194 076 5253189,457.3316,389.2716, [M—H + + — —

2712455

M49 28,94 CoHasN2Oo K3 %-8-O-p-D- A TE WK+ BEMLE A 51117105111760 -9.78 511.1689,455.1061,211.0188 [M+H]* + + — —

FERHEFE-B-Op- WK+ SERS S

HEEe
M5029.73 CaHuOs 1AL/ TS KA+ B+ R 499.304 0499.304 5 -1.00 499.3036,431.3167,276.0339 [M—H + + — —

SRR PEVTBC R BT R RR-EKE PR-FACKTE; “ — 7 FoRARMIE], “+7 Fonkilgl,

& means database matching and mass spectrometry fragmentation prediction; RR-raw Rhei Radix et Rhizoma; PR-processed Rhei Radix et Rhizoma; “—

indicates not detected, “-+ indicates detected.
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Fig. 2 Network associations between prototype components and metabolite
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Fig. 3 Multivariate statistical analysis graphs of plasma (A—D) and brain tissue homogenates (E—H) in raw and processed

Rhei Radix et Rhizoma groups
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Fig. 4 Heat map of average peak areas of differential compounds in raw and processed Rhei Radix et Rhizoma groups
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Fig. 5 Visual analysis of differential components of raw and processed Rhei Radix et Rhizoma in brain tissue of MCAO/R
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