5528 %45 19 1] FEXRAFFERE Vol. 28, No. 19
20224E 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2022

ST Re U SRR IEE RS e AR b RGTEE R

AWM, FAE, MNHH
b 2 TR KA s, KX 430065)

Y
?‘”
%
y
4
prd
B M
b
F‘?

(%%?E%k‘% k2, @k

[(HZE] EE@-%id‘%?ﬁiﬁé'i'ﬁAbiﬁiﬁiﬂ%ﬁéé‘ AR LR MR . iR K 110 KAl R SD K BB 4>
KL, o R IE R AL P R I 1~5 41 (S1~S5 41, 5 5 43 3l 447 473,442,489 496 mg-kg") ML AR H#E &l 1~5 41
mLN%&Jﬁﬁﬂﬁ97ﬂ8%122Wﬁ%kg)%W%ﬁﬂﬁmmLm JEE 2521 do 8 I AR BRUAR BT A IR
K BR A I AT e B A ZR U R I AR P A R A A AR K I R RO 1 5 ) SR T G A 2R A ik I K BRI
K 38 E 2R 1 2 (AQP2) I R 3k, SLIN 280 i & B A W 4 30 % B (Real-time PCR) K I JiF JUE w40 il 2 38 C 416 1l I 5k 7A2
(COX7A2) BEHIMR ML 86 52 A 1K D WV 2 (SDHD )mRNA Ay 3R ikt , b €8 74 W 72 K B 3¢ b 3% ¥ R2 A A% (SDH) 3L 2 it A0
(LDH) #4875 8 - — B B2 I 1 B (Na'-K'-ATPase) I & it o I A8 5 R 0L A 26 R A6 AR B = 347174, 9132
Pearson AH J¢ R B0 45 AR M 5 RB BE A Z R A9 A OC M . SR 5 IE % 41 LA, 2848 R ¥R M A 5 b4 AR R il 41K BRAJoK
PRGN, AT R 2R A P A AR R T 2 R R A I R RE 3 3 i (P<0.01) ,COX7A2 . SDHD mRNA 335 /K F- Fl SDH .
LDH .Na'-K'-ATPase iF #4353 I 7+ (P<0.01) , B It AQP2 33k it i 3 PR {IL (P<0.01) ; b 45 R4 & i 4l COXTA2 mRNA £ ik
JKF-  SDH 1 1 . 4> 1fi &5 B W i FF 55 (P<0.05,P<0.01) , ' §F AQP2 A & .SDHD mRNA 323157k F- .LDH Fl Na'-K'-ATPase I 1
122 S MBI B Lo BAEIRREEA TE3 01T, & B0 A8 AR Rl o6 R BR™ 26 8 P 52 o 0 B 2 AR ot T AL R R
AR AR A RE = AR IR AR B E A OC . Sk ﬂﬁz!é?aﬁﬂjiiﬂﬂ%éﬂc*’i MEE SR T AR, AR AR 5 1 R % b A
Ko HEm GBI TN R B RO B — A B T DL — 2 E E AR I AR AR -

[xEiR] BAR; MU, eEi; b2 “r AR5 R HGL; Pearson AHICHE BT #E &

[E4ZE] R22;R28;R96;0657 [X#kFRIREB] A [XEHS] 1005-9903(2022)19-0139-09

[doi] 10.13422/j.cnki.syfjx.20220253

[ 4& HRRisk]  https://kns.cnki.net/kems/detail/11.3495.R.20220126.1008.002.html

(M4 HR B H#] 2022-01-27 12:59

Analysis on Difference of Medicinal Properties Between Atractylodes lancea and A. chinensis

Based on Correlation of Energy Metabolism and Dryness

ZHAN Xin, LIU Chunlian, WANG Yan, SONG Chengcheng, GUO Xiuli, LI Shuiging, LIU Yanju'
(Hubei Engineering Research Center of Chinese Materia Medica Processing, School of Pharmacy ,
Hubei University of Chinese Medicine, Wuhan 430065, China)

[ Abstract] Objective: To explore the correlation between dryness and energy metabolism of
Atractylodis Rhizoma, and to analyze the difference of medicinal properties between Atractylodes lancea and
A. chinensis. Method: A total of 110 healthy SD rats were randomly divided into 11 groups, including normal
group, volatile oil of 4. lancea 1-5 group (S1-S5 group, doses of 447, 473, 442, 489, 496 mg-kg') and
volatile oil of A. chinensis 1-5 group (N1-N5 group, doses of 197, 118, 281, 222, 185 mg-kg"') , the
administration volume was 0.01 mL-g" with intragastric administration for 21 days. Dryness effect of 4. lancea

and 4. chinensis on rats was evaluated by comparing the body weight, drinking water volume, urine volume,
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whole blood viscosity and pathological sections of submandibular gland stained with hematoxylin-eosin (HE).
The expression of aquaporin 2 (AQP2) in rat kidney was measured by immunohistochemistry, the mRNA
expressions of cytochrome C oxidase subunit 7A2 (COX7A2) and succinate dehydrogenase (SDH) complex
subunit D (SDHD) in liver tissue were detected by real-time fluorescence quantitative polymerase chain reaction
(Real-time PCR). The contents of SDH, lactate dehydrogenase (LDH) and sodium ion-potassium ion-adenosine
triphosphatase (Na'-K'-ATPase) in rat plasma were determined by colorimetry. The quality of 4. lancea and
A. chinensis was evaluated by coefficient of variation method, and Pearson correlation coefficient was used to
analyze the correlation between dryness and energy metabolism. Result: Compared with the normal group, the
amounts of drinking water and urine in volatile oil of 4. lancea group and volatile oil of 4. chinensis group
increased, and the submandibular gland acini atrophied, the whole blood viscosity of rats in the volatile oil of
A. lancea group increased significantly (P<0.01), the expression levels of COX7A2 and SDHD mRNA, the
activities of SDH, LDH and Na'-K'-ATPase increased significantly (P<0.01), and the expression of AQP2 in
kidney decreased significantly (P<0.01). Compared with the normal group, the expression level of COX7A2
mRNA, SDH activity and whole blood viscosity in the volatile oil of 4. chinensis group increased (P<0.05, P<
0.01) , the AQP2 and SDH mRNA expression levels, LDH and Na'-K'-ATPase activities had no significant
difference. The comprehensive score analysis of each index showed that the effect of volatile oil of 4. lancea on
dryness and energy metabolism was stronger than that of volatile oil of 4. chinensis, and there was a positive
correlation between dryness index and energy metabolism index. Conclusion: The two indexes show that
medicinal properties of 4. lancea is stronger than that of 4. chinensis, and energy metabolism is closely related to
the dryness of Atractylodis Rhizoma. It is suggested that it is reasonable to evaluate the dryness effect of
Atractylodis Rhizoma from the perspective of energy metabolism, which can further enrich the evaluation
indexes of medicinal properties.

[Keywords] Atractylodis Rhizoma; dryness effect; energy metabolism; Chinese materia medica

property; coefficient of variation method; Pearson correlation analysis; volatile oil
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Table 2 Source of Atractylodis Rhizoma and its yield of volatile oil

Tif GCATACGCTGTTCCACCAAC
SDHD [ TGTGTCCGCATTTCTCCAGG 239
Tif CTTGTCCAATGCCCCAGTGA
3 GCAGGAGTACGATGAGTCCG 74

B-actin

T ACGCAGCTCAGTAACAGTCC

H e L sy oo 4 4 B8 IE S SCXK(5P)
2017-0012, 5 55 T 1 At o B2 245 K 27 5280 sh W s, 34
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G % 7 b 5 1 R IMAF R/ % 5 R I T R % /g - mL! R 045 25 ik /mg - kg
FHEAR S1 LA 3 LD B A s 4.47 0.044 7 447
S2 WAL B 1 B A R o 4.73 0.047 3 473
S3 Rl I = ) 4.42 0.044 2 442
S4 WAL g B R A 4.89 0.048 9 489
S5 Wb A g Ll B Ak R 4.96 0.049 6 496
A N1 T 3L AR AR T X 1.97 0.019 7 197
N2 2 [ 25 b ORE ) 1.18 0.0118 118
N3 ZEAGH MG TH) 2.81 0.028 1 281
N4 b A AR R T R X 2.22 0.022 2 222
N3 AL A AR T TSR IX 1.85 0.018 5 185
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Fig. 1 Effect of Atractylodes lancea and A. chinensis volatile oil

on body weight of rats (x+s)
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Fig. 2 Effect of A. lancea and A. chinensis volatile oil on water

intake of rats (x+s)
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Table 3 Effect of A. lancea and A. chinensis volatile oil on dryness

effect of rats (x+s)

4= IfiL B & /mPa- s

215 n AQP2 14
s 557 200 s
EH 4 10 343+2.4 12,7409  4.040.3 72 673+11 265
FEHEA 50 44.8+5.6° 16.9+2.2Y  5.5+0.8% 37 645+11275Y
157 5% 4l

b3 AR 50 40.1+4.1"Y 15.5+1.8>Y 5.3+0.8” 62 6369 4727
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e 5 0F % 4V P<0.05, Y P<0.01; 5 3 R K4
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Fig. 3 Effect of A. lancea and A. chinensis volatile oil on urine

volume of rats (x+s)
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Fig. 4 Effect of A. lancea and A. chinensis volatile oil on AQP2 expression in rat kidney (IHC, x400)
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B5 FERIABRERMIARM T RSN IMHE, <4000
Fig. 5 Effect of A. lancea and A. chinensis volatile oil on morphology of submandibular gland of rats (HE, x400)

mRNA EEKF2EFMELE T2 E L. SFEAR

R M i, b AR LKl 4 KR COXTA2,
SDHD mRNA ik /K2 8 3% T (P<0.01) .

K B JHFIE COX7A2 Fl SDHD mRNA 3 ik /K 3 i
E 5 (P<0.01) 5 db B AR 4% K&l 41 K L COX7A2
mRNA % i& 7K F B 8 F+ 7 (P<0.05) , i SDHD

x4 FERLABRELZBENAREEREHZE G+

Table 4 Effect of A. lancea and A. chinensis volatile oil on energy metabolism of rats (¥+s)

451 n COX7A2 mRNA SDHD mRNA SDH/U-mL"' LDH/U-L" Na'-K'-ATPase/wmol pi-mL"'+h"!
R 41 10 1.00+0.05 1.00+0.48 24.70+4.26 4469+1 162 6.77+2.74
AR 50 2.00+0.38% 1.80+0.37% 68.04+12.82% 75751 6427 18.53+4.88%
e AR K 4l 50 1.40£0.27" 1.10£0.31% 50.06=14.46>" 558311 288" 11.07+4.57%

3.7 XFifid% v SDH . LDH #l Na'-K -ATPase i ¥4 fi¥
R MR ATFAL, HIEE A I, P AR LR
i 0 3 3 i K B M 28 Na'-K'-ATPase . LDH &
SDH I3 ¥ (P<0.01) , i db 45 A 5 & i AL B . % 42
15 SDH 9% M (P<0.01) ; 5 3 % R4 L4 L%,
A6 45 AR ¥ & i 41 K B il 2% b Na'-K'-ATPase . LDH
S SDH [ 14 2 2 T K¢ (P<0.01) .

3.8 GARBVEH IR bR T A5 AR PEE R (TROK
BORE M B E AQP2 & i) Al fig B AR 35 A
(COX7A2 mRNA #% ik & . SDHD mRNA ik & |
SDH i% ¥£ \LDH i 1 . Na'-K'-ATPase {if 1 ) i) A &
WERSME6, FHER IJBEREIERWLEEIT S
R BRNEGEEWIKFE BRI K BRSO
Ko R B A 52 o 3 55 Y Ol SS 4 >S4 41 >S3 41>
S2 41>S1 41>N3 4 >N4 41 >N1 4 >N2 A >N5 4, &£
W25 45 AR i R R B T RN B AR Y 2 e iR
FACE AR KM

3.9 Btk Sae R A b th R 8 T AT,
LT Pearson AH 5& A B (1) BY 486 X {5 AH 5C BE ) 2 L,
0.6<|r|<1 FR W FH ML 451k BG4 8 br 5
AE AR & A8 bR A — @ A OCHE, Hrb AQP2 i i
H& MR Z 2 A ie AR LR 5 vF o 5
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Table 5 Weight of dryness index of Atractylodis Rhizoma

it 7K T briE2 SRR BGE
oK & 25.29 1.98 0.08 0.08
738 9.58 2.68 0.28 0.28
ik s s’ 41.72 4.75 0.11 0.11
557 15.88 1.88 0.12 0.12

200 s 5.30 0.72 0.14 0.14

AQP2 52055.64 14 161.07 0.27 0.27

F6 BREERFEFNHINE

Table 6 Weight of energy metabolism index of Atractylodis
Rhizoma
bR THE bR AHRARH KE
COX7A2 1.63 0.41 0.25 0.19
SDHD 1.42 0.36 0.25 0.20
SDH 56.44 15.08 0.27 0.21
LDH 6365.82 1199.12 0.19 0.15
Na'™-K"-ATPase 14.05 4.43 0.32 0.25

ZEA TSI 7=0.90, B B EAH 6

4 itig

41 HEOEE PEMHGINAEEZZYEZH
T, B EH/ES MW, 50 AR a0 H
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KT FERDLBREEREGTES

Table 7 Comprehensive score of each index of A. lancea and A. chinensis

SRR b 2 A bt pEL s g AT
A Mok RE ol s Boost AQP2 Jﬁi;‘ COX7A2 SDHD SDH LDH TTPI:“ H{“j;g%/g ;{/‘;
E#H  -0.16 -036 -0.18 -020 -0.24 -040 -1.54 -0.30 023  -044 -023  -0.41 -1.61 -3.15
S14A 0.03 0.17 -0.08 -0.11 -0.15  0.19 0.05 0.14 0.15 0.35 0.24 0.13 1.01 1.06
S24 0.09 044 001 -0.01 -0.07 023 0.69 0.20 0.20 0.06  0.12 0.39 0.97 1.66
s34 0.09 005 023 021 017 036 1.11 0.13 0.05 0.13 0.22 0.22 0.75 1.86
S441 0.04 046 0.10 0.1 0.13 034 1.18 0.20 0.30 0.06 —0.01 0.28 0.83 2.01
S5 0.07 026 0.1 0.12 0.14 030 1.00 031 0.30 024 0.3 0.20 1.18 2.18
NI1Zl  -006 -030 -0.03 0.00 006 -027 -0.60 -0.02 -0.11 0.0l -0.09 -0.22 -0.43 -1.03
N24 -0.11 -0.18 -0.11 -0.11 -0.10 -0.10 —0.71 -0.22 -0.14  -0.05 -0.05  -0.27 -0.73 ~1.44
N34 0.00 -0.16 -0.02 0.02 0.09 -0.18 =025 -0.18 -0.13 0.0l -0.05 0.00 -0.35 -0.60
N4 2] 0.03 -0.12 0.07 0.9 0.11 -032 -0.14 -0.18 -020 -0.09 -0.13  -0.15 -0.75 -0.89
N5#41  -0.02 -025 -0.11 -0.12 -0.13 -0.14 -0.77 -0.07 -0.19  -027 -0.14  -0.17 -0.84 -1.61
x8 BARBUIEIRSEEERGTIEIRN Pearson X H 4T
Table 8 Pearson correlation coefficient between dryness and energy metabolism of Atractylodis Rhizoma
& I 7k E
EERN oK i bR 1 AQP2 JEPELE A PE
ls 557" 200 s
COX7A2 0.80” 0.85% 0.62" 0.62" 0.55 -0.90” 0.87%
SDHD 0.70" 0.94 0.54 0.54 0.48 -0.91% 0.86
SDH 0.70" 0.66" 0.54 0.54 0.51 -0.74 0.73%
LDH 0.74* 0.69" 0.55 0.55 0.46 -0.86% 0.75%
Na'-K'-ATPase 0.90” 0.93% 0.68" 0.68" 0.62" -0.90% 0.93%
[ AW I s 0.84> 0.89% 0.64" 0.64" 0.58 -0.93% 0.90”

¥ :VP<0.05,% P<0.01

D3 BA 2B 0 BT T AR ORI B
6T 450, BT AR ELOBUT M | 1l PR b R 24
Y AR A AR AR L 1 S A AR ik
/BB A 2B AE R (LD, ) 2 454.71 mg-kg', 29 4 1l
VR A5 R0 1 18,7 Ao AR R 2 T U RT Y T M
PR RO R e B /DN R4 T 8 AR R R
15 2 (740 mg-kg') L7 B L AR T B
T8 bR S 3 9 SCRR R, KR SR T AR A5 Tl Y 5
24 A I PR AR P 24 50 4 10 A5 oA SR
1O A I R AR R FH 3, MR 4 4 ik A [R) A5 3 4 5 A1
e = 245 Jore 45k ik 52 )t R 92 5 i R AT S, BE AT S
Ho P SOOR 3K B 35 1 77

4.2 ZGPEARARAEERE RS U A A I T O A Al
b AR SO LA R SR A BIF S X B, %) AR TR RO 4
RN, P EAR GG AR RN 22 5 A%
G v e B IO MR R TR e B 0 B N AR, A
M 2RI TR G, KA e 2

R, B R R KRB A N g AT [
AR K B AR AE Y L B A g R K I 4G
T e ) B R N, 23 R R OR BB ROK B LK
a0 G, 0 AG RE 2s W R L AT R
FEYENEIR W I 231l AQP2 26 ik i 3 AR, oA SC ik
PEIX IR BRAE & AR SR VEFE AR

R AR v 1 S < 43 91, 90 R E 3R A B
P T R o iy A AT RE R T Na'-KC-
ATPase 7% P18 38 S 319", Na-K'-ATPase & 5 4
AR A HE B RE AR, DA AR RE ALK 2R B AR Y
HORA . = WERR IR (ATP) & AR Wy K A A % s Y
FERe IR BT, AEAE T N IR RS LA L A A B
R, e 1 Az W B R 2Z 18] 18 ~F- 5 O 2 AT 3 2o AL
A 1) FE B A5 Ak ok B, i AL A B FE B Ak RT GE i
ATPase I {5 P 22 15 4 I, 5 B AF 58 ATPase 3 4 nf
) B 2 1 T ML A BB AR O AR Ak SR
SREE NG IR N R RO (N I RTINS i ]
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S Re B A, X — b AR b 2 JE R PR R AR R
fiE 25 Y0 AR DGR A 25 45 S BOULAR Ty i AR Y
IR 43 i AR 23 18 BE & BE 0% B i, SDH J2
LRLR N =R TR AG B v 1) O S il , L9 PR3 5 R W)
SORTRAE I IR, 1] B AR 7 25 40 9 ATP A: A
B, — ok U, 2 412110 Rl R OGS B A A AT
W AT LA 2, TR R R A IS BT, LR
e BE 2 BT, [ LDH B 3% 2 o FE i, T b
ATP BITEIR®' . COXTA2 S 548 AL Bk |55 44>
AR ——0 M 5 R C LG 0 F B, J2 2 35 40 i
R CHAALRE IE R YIRE T AT o 41 6.3 C % fk
il hy S AR W % I s 1A B AR TR RN
JBE, Th e J2 A% 3 L -, FE 44 2 iU HL 0, 58 I RE
A R, A R A o e R B B R
A S B T COX7A2 . SDHD mRNA ik /K-,
L K SDH ,LDH ,Na'-K'-ATPase 7K *F- % 55 fE 7 10 i
TR ST H 2 AT P BEAR db BRI
PEBRES

43 FEAR QLTRGBS R
NG K 45 2 0 5 TR RO FR AR, 5 IR R
0 A, P R R I A S A s AR R 4L K R
K PRGN AT R 2R 4 AQP2 JE AQP K
W — B AR T EAR A A, 2B
R % % (ADH) U8 AQP, ADH £t 5 — & 5 ALl
WOR AR HE S AQP /NI i) i B B % L OF (i AQP FF
JHC DA T 2 v s I XoF 7K 1 3 5 M A1 2 PR TR
Kt F 5% 3R W] PR 2t (0 15 0 P BE 5 AQP2 (1 R AR A
K ARSI T P AR & 4K B AQP2 ik
o N T A || (T | o i NE o Nl
AQP2 Kk it AR b AN B S o 8 455 BA i v ) O
T DA S48 AR A K il 4 A3 AR 5 % i 21 KRR 4 i
BhRE B I % T Re AR A N AR bR, 5 EE AL,
AR KA KB COX7A2 . SDHD mRNA # ik
7K 5. 2% T+ , SDH \LDH Ml Na'-K'-ATPase i ¥ i
e i AL AR & 4 K B COXT7A2 mRNA %
ik 7K SF-F1 SDH ¥ 4 . 3 F+ 55 , SDHD mRNA ik K
S \LDH il Na'-K"-ATPase 7 14 U 28 fb AN BH &

4.4 GMHZERIEN A KRS S R R
— PR 25 48 A A 15 BRI AR 9 75k
TN KRB, 0] LA A 0 M S B S B A
. Pearson 20 M 9 AT T8 A 2 DR
] %k R AR, T R AR R W) A (B A HOC R Y
SR 55 R EE S, AR AR AR BOR X 2 1 48 AR R A
ST, 40t Z-Score bR EAL BB bR AL IS 1 HR AR S
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R HEAT A 3R J5 13 B 25 B 1T 43, 45 R R 26 48 R %
KBV ME R RE A R s TAL B R g R W
IE T AEZAN N PSR ROR T AL E AR B
TEAA AR A3 Fr b, e B AR PR 5 R B A Z [ A7
FER LR, U I A AR R T B8 2 5 ML () BB =
AU, 42 755 58 1 A48 A5 AT A R PF A0 A8 AR B 1 1 4
bRz —.

EZ 0 1 182 N N € R 11 7 S O e ) S 2
ST R AR R RIEEAR BN L, FEE T
GARZEVEN R R AR 7 REOE IR 30 5 AR A
AR B LG22 5 0 T iz 5 A v 245 B VAR
AR R o AR SO 2 2 1 A R IR B O 4 R
B A0 T A AR T IA S A AR MR AT fE 23 5% i LA
i g 1 AR, H 25 AR R PR 5 BRI 2 [A) A9 A G
R B LI, B AR AR AL 7 A 1 0 VR
BLH A B8 L A1 0 — 2B BT
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