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[ Abstract ]
Jiangxiangru (MCM) on a high—fat diet rat model, and to provide modern pharmacological evidence for the traditional
The high-fat
model was established by providing a high-fat diet to rats, which were divided into a model group (distilled water) , low-
dose (0.2 mg/kg) MCM group and high-dose (1 mg/kg) MCM group. The MCM was administered for 8 weeks, and a

normal control group (distilled water) received a normal diet. Body weights, blood routine biochemical and physiological

Objective  To explore the therapeutic effects of aqueous extract of Mosla chinensis Maxim cv.

effects (known as warming the stomach and strengthening the spleen from dampness) of MCM. Methods

indicators, energy metabolism, gastrointestinal function, the immune inflammatory response, and small intestinal
propulsion of each group were compared by statistical analysis. Data from each group was compared to evaluate the effects of
the aqueous extract of MCM on the high-fat model and the effect of MCM on stomach warming and spleen dampness.
Results The experimental results showed that the aqueous extract of MCM had a significant effect on reducing the body
weight and lipid levels of hyperlipidemic rats. Compared with the control group, the small intestine propulsion speed,
intestinal moisture content, and gastrin ( GAS) and motilin (MTL) levels were reduced in the model group. Compared with
the model group, the intestinal propulsion rate, intestinal water content, and serum GAS and MTL levels showed a dose-
dependent increase in MCM-treated rats, with a significant difference in small intestine propulsion (P < 0.05). Compared
with the control group, serum sodium potassium pump and amylase ( AMS) vitalities were reduced, and aquaporin 2
(AQP2) concentration increased, in the model group, but only AMS activity was significantly different (P < 0.05).
Compared with the model group, serum Na'-K*-ATPase and AMS activity increased with an increasing dose of MCM, and
the content of AQP2 increased but decreased with the increase of dose. The change in AMS activity was significantly

different (P < 0.05). Conclusion
hyperlipidemic rats, regulate gastrointestinal function, and significantly improve the activity of AMS. Additionally, MCM

The aqueous extract of MCM can significantly promote small intestine propulsion in

can improve some symptoms, including MTL, GAS and related biochemical and immune functions, of hyperlipidemia in

rats.

[ Keywords)

B A 7T 9 B e A 38 719 22 B bk
AT TR BB AT, S B A5 IMLAE SR 3
B B AR R A R S B B s ek
T, AR AR KA K O BEFE AL AT B 1T 22
AREFE MG TR, MR F AL OB, TR BT A P o I
B UIRESS W, B KA AN RE IE W 1A A, DU 2R i
Ny L AN R T W0 S W Y Y
MUAE A A S5 1 RS TS O R D, < IR 2 aa 4k,
AKAT G, B B2, BRI E A %
W s A O REIE R, A I i A TR, S KA
o, RMAR ™ M LET , T EE A
2, BERERI RS | S RE@ IR AL , i RETT & il <M
AR A S50 R I 5 R I RE G T
TR W PR I5E, 0630 U DK 5 1% S ST A9 TR
B UL 8 L, 98 5 ARG AP A G
e h AR B S RIS R &
PRS0 i L R B R 18 M 2B B AR AR KA
P FIAL A SR AT 52 M), 30 A S5 363 5 o s A e
Fr R BB s B ML AE AR 2 | 9K J5 VAR 75 7K 2 ik e
B RN AR TR 0 o i MLAE R Bl 1 M 1 A A= Ak
LA PEITEN , R Y175 505 B A v 12 24 B v 5 24 45
S 1 AR S IR A,

Jiangxiangru; hyperlipidemia; spleen and stomach function; immunity; aquaporin

1 #RFTE

1.1 Wz

SEgR KRR SPF METE SD KR 30 H, ik
200~220 g, HY VL PG H B 25 K2 5L g 3l ) rh oo $R 4t
[ SCXK (#5)2018-0001 ] , K Kl 37 TVL P4 B2 24K
S0 Bl R b 0 RE E 0 R R B B R SN
[ SYXK( §%)2017-0004 ] , REFIR K (21+1)°C Al
XTHRRE 46% ~56% , KoK A RS, W H S8 38 i
TULVG S 2 KA S B R B 5L S Y A
(JZLLSC2019-0157) , I 7A% ST 5250 h 4 1) 3R JR
253 5256 K FRONGE 1 A8
1.2 FERKFSNE

LA (H1L5.180823) Wy [ VL PG YT+ i 254K
FBRAN A VLA T K B, YTV o 5 265 K 4B s =
Be2h I A0 BT, 450 121223, BLA% . 1 g (2E25) /1
mlL, HAREI 757 : 1000 g VTFZ R A N/K 10 LK,
B 1 b JIE KER 2 WK B IR PR IR, AR 1 01
WL R 1 g(AE2Y) /1 mL 253K, JCTA % B 4°C 7KAR
TRAE

B (ALT) A R0 (AST) (BlrEwE
R (ALP) | I 77 B 8 B 2 ( ADA ) \JRTR (UA) |



86 o P A R A4k 2021 4F 12 A58 31 55 12 ] Chin ] Comp Med, December 2021, Vol. 31,No. 12

JUUBF(CRE) JRZ (UREA) | SBVHER (TBA) | &
BEE(TC) JH M =g (TG) .M & EAEHE A (HDL) |
WARF L NRHE F (LDL) &b i (AFU) J5EH
(a) (LP(a)) U7 & i B BR300 28 w2 43 5 i
HHER (MTL) I & B W R (GAS) i & I
Kyt (AMS) X7 & T A -6 (1L-6) 7 & K
A 2 (AQP,) i &  Na™-K*-ATP Fif§ i 57 &
F L T R A R A B WA 5 29% i €00 3 SR A
2000( DB-2000) .

4 A B AR (D 3E & AU480) ;5 I A X
(Thermo) ; & f 8% (1X37 A& ¥ W1 5% ) ; o T K
(AUY120 850 RF) o
1.3 XWAHE
1.3.1 sh¥ydfisssra

30 HR BRI S BLE N R 3R 7 d, Excel 8
T HIBENLEC T R A S A U IR 6 R R
24 JUR R RS EdL . 6 Has AL TiduTn T
FEXMFLRI AR (RS =R 20%) , 45 TR AL VE 4
KR AR ARRL, SR A AL 7 T4 % i L mly i Ak, 5
TN 79% , TEIX A FERPRE I Al B A 10% =5 H 4]
P TR T B L 109% JIEL 31 152 | 19% JIE 3 T8 B 1L R 7Y
TR ERE DO R S AR HE F ik AA R IS 0 ot i 7K
R =B K BT 18 HAE N i i MLAE 1Y K B
RET FEREAL 53 A e i Hig A5 7 %o HE 2 VA 7 K 4
W R AR AL, B 6 K VLA KR
ERIE R 1 g/kg, IKFIEN 0.2 g/kg, HEHE N 1
ml/100 g, BER—UK, B 810 5 — IR K AR, FF 0
BILHETF NG LE,

1.3.2 SIS Shim R R I A LEE

SEEGHAT], 45 4R ROK 6 Sl IE Y, (H AR AR
HE MR VLA mAREAB R LR,
1.3.3 I BRI

SEEAETE UL 500 Wi, 5 43288 BRI
G ot B
1.3.4 Mg AL AR bR

SEES S5 SR, B 2 mL, D1 e 2 480 4 [ s fk
ST AR I D)6 | IBE AR HE B .

1.3.5 i H AR e

(1) BHEZS BoNm et B, 2% 30k
AT,

SCESHIAREEANEE K 16 h, ARG FE H R 0.4
mL 25T 2% ¥ {4 DB-2000 ( 75 S 4 2000) # H , 30
min J5XF B AUNGHEATEM . B 8/ NG #EE T

SR AR L Sl e BRI T4 24 JUL 2 0 2R 05 T g 1Y) R
B R IE R T IR AL E E I IR e TR
NBHEREZR NG =N N AR HEE K
i/ 2/ K BE(E X 100%

(2) B & /K By

K A8, BRI S5 em A4, e AR BEER
KR RS 8 DIE KW th i & W sk i DL &%
BREA W, SR 5 P 4R #5481, Pl s T — ki
PR L 3 R DR AR AT R I 10 %, B S Y
A ARA 26 AMLAR H,60°C FAEIRALT 10 h, 10 h &
TS HH PR B AR — (R PR B O 1 S 30 R WA, 4%
R AT E R I S ke, BE S KE=
(KRR - KT Fia) / KIBRBEx100%

(3) Ii¥h H2h = | H W TER T AQP2 il
[flz8s AL LB =g AN OE Rl

R BRI B 3l JoK I I 72 R i, e B 1 A= Ak R i
Erp =T R E, SR LU 3000 ©/min (1)
BLDHLN B 10 min, (74040 55 L2 L, B -80°C
VKAEPRAT , He B ELISA 3570 & vt B A VR I 2 1 ¥
B3 2 E W Na™-K*-ATP il | 3k B % Pk F
JKIBIEHE H 2(AQP2) M E .
1.3.6 e 2EFIAAE R 1A

I 7E S 3K (IgA  IgM | 1gG ) | AMA (€3,
C4) AR

[7) b AL 3R IR, DL v 2 4 1 Bl AR A A B AR
M 1gA IgM 1gG . C3 . C4 K-, 72 #8 ELISA 57 & i
A R VR I3 IL-6 1 TNF-a 97K .
1.3.7 B i 5 MO 2 22 0007 00 7 A = 2 U 48 1) 05
H2E SR

S ZE A M R R AL £ R R AR, 3h ) Ak
BU S 5 W i S NG B By B 4 4 e FH DR AR
175, 57 BVAE B - K7 b FRERCE &, 10 SR (A IF 4%
IR AT 53 A% FR 8 R A% R = e i
(58) /IR (50) x100% , L JHF il H  Wpih s
JUE 25 0 B 0 KA A A 4 fi ) I 1) U 25 181 A 7R
MW 24 h 2Z 5wk JBEK A A HE R E S
F L ORARRE L (HE ) Y 8 6% W 3o T ULgE i
AR AR,
14 HitEFRZE

BAE LA Excel #:3%)5 , {4 F IBM SPSS 20 [ FH#X
PR AT 2L TR B5CHE S 5 P A 36, SR L ANOVA
R AR EE I H B AR fbFE bR  ELISA $ids , Bl 4t
TR B B e b i 25 (x 2 ) Ron, R B



o A R Ak 2021 4F 12 A5 31 55 12 ] Chin J Comp Med, December 2021, Vol. 31, No. 12 87

GraphPad Prism 8.0.2 R A
2 H#7

2.1 EESAMBBKEMERIZEERMEN
T
M 1 UL, A 4 JR IS 4 25145 41 TCH 7K
SR S T OE R O R W B VLA R S5 TG, TCH Al
LDL K V-5 4 LA A Fr AR, H 22 R B % P <
0. 05, i %} HDL AYSZMIA K
2.2 IIEEXEENEXREENN
BRI A AE L WM B T T, &Ml ge 4
FEMSR R R RO A RILEESAZ
AL 2 4 5 R SRR L B0TT 16 2 T otk

= ==\ JXL e [X H
420 ERX BRI ARFR L il
Normal control  High fat Low High dosage
400 group model group  dosage of MCM of MCM
—
- 380 pd
oy / -
2D 360 /‘
i Z p— o — —
Z ., ) e e
€ X . M
320 4

6 7 8 9

3 4 5
Fif 6] (J&) Time (week)
B1 SRR Nk E A

Figure 1 Changes in body weight of experimental rats in

each group during the experiment
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Table 1 Blood triglyceride content after model establishment and effects of MCM on reducing blood lipid in rats

ZH 5 22T VL& 2505 After oral administration MCM
Groups TCH TG TCH HDL LDL
1E# X B2 Normal control group 0. 82+0.78 1.47+0.78 0. 96+0. 71 0.55+0. 16 0. 42+0. 03
E B4 High fat model group 2.19+0.35" 2.09+0. 54 2.77+0. 37 0.55+0. 10 0.76+0. 04 *
VEFRZEEFEA Low dosage of MCM 2.24+0. 41" 1. 6+0. 29" 1. 65+0. 22* 0.53+0. 03 0. 61+0. 05*
VLR SR 4 High dosage of MCM 2.20+0.43 " 1.20+0. 58" 1.25+0. 64* 0.520. 13 0.55+0. 05"
S IER X RAAM L, * P<0.05; 5 E BRI, * P<0. 05,
Note. Compared with the normal control group, * P<0.05. Compared with the high fat model group, *P<0. 05.
F 2 MEBITATE IS B E HE 5
Table 2 Effects of blood routine of rats in each group after administering MCM
5] Groups 141 i WBC 21408 RBC 1412 HGB IMi/hi PLT
1E# % B2 Normal control group 3.29+1. 16 5.92+0. 43 141. 67+9. 84 740. 33+162. 50
FIEHEITIZH High fat model group 3.010. 89 6.2420. 31 141. 00+5. 05 731.17+82. 92
TFHFFEFHEA Low dosage of MCM 3.63+1.36 6.24+0.47 139. 67+9. 19 831. 50+135. 05
& A4 Hight dosage of MCM 3.73+2.01 6.24+0.26 142. 83+10. 10 682.33+99. 14
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Note. Compared with the normal control group, * P<0.05. Compared with the high fat model group, *P<0. 05.

Figure 2 Effects of serum biochemical indexes of experimental rats in each group fed with MCM
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Note. Compared with the normal control group, * P<0.05. Compared with the high fat model group, *P<0. 05.

Figure 3 Effects of intestinal related indexes of rats in each experimental group after fed with MCM
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Figure 5 Effect of MCM on serum Na'-K"-ATPase

Note. Compared with the control group, * P<0. 05. Compared with
the model group, *P<0. 05.
Figure 4 Effect of MCM on serum gastrointestinal kinetics in activity and AQP, of rats in each group

hyperlipidemia rats



vp [ R BEAp A 2021 4F 12 45 31 #8255 12 Chin J Comp Med, December 2021, Vol. 31, No. 12 89

mm EH X4 Normal control group s &E#E%I4 High fat model group

s YL BRI E YL Low dosage of MCM
v T2 % B A High dosage of MCM

GREAKF (/L)
Immune level
288

—

 GEERELA GRREAG %EOREAM
IGA IGG

45
40
331 iiE: i

Y

217
\ L 7
FMA3
IGM c3

RAER T (ng/L)

Inflammatory factors

M4
c4

0 SIEE XA, * P<0. 05; SEFRIZAM L, * P<0. 05,
B 6 VTATE 4% 20 R FUALTE S e S S AE P Y 52 T

Note. Compared with the control group, * P<0.05. Compared with the model group, ¥P<0. 05.

Figure 6 Effects of MCM on serum immune and inflammatory factors in each group of rats
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Figure 8 Effect of MCM on the spleen and thymus

index of each group of rats
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Figure 7 No obvious pathological changes occurred in the spleen and liver in each group
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