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[ Abstract]  Objective The purpose of this study was to explore a method of coronary heart disease model of qi-

deficiency and blood-stasis syndrome type in rats by comparing the tongue appearance and its relationship with prostacyclin
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(PGI2) and thromboxane A2 (TXA2) of three different model estalishment method ,which were respectively established by
pathological factors, etiological factors and compoundfactors. Methods Thirty-two rats were randomly divided into four
groups: Group K: Normal food and water (n=8); Group L: normal feeding twenty-one days and then ligation the left
anterior descending coronary artery (n=8) ; Group Y :control diet combine with exhautive swimming for twenty-one days (n
=8); Group F: control diet combine with exhautive swimming for twenty-one daysand then ligation the left anterior
descending coronary artery (n=38). At the end of modeling, Photoshop 6.0 was used to analyze the RGB value of the
tongue surface and an RGB data distribution range table was used to evaluate the tongue color of each model. HE staining
was used to determine the numbers of microvessels in the upper cortex, keratinized layer, lamina propria, and lamina
propria. Immunohistochemistry was used to analyze the positive expression rate of PGl,and TXA2, and calculate the T/P
ratio. Results (1) The tongue quality in Group K was in the category of “light red tongue”. In Group L, the R value of
the tongue surface was significantly lower than that in Group K, reflecting “dark red tongue”. In Group Y, the R value of
the tongue surface was also significantly lower than that in Group K, reflecting “light white tongue”. In Group F, the R

<

value, G value, and B value of the tongue surface were significantly lower than those in Groups K and L, reflecting “purple
tongue”. (2) Compared with Group K, there were no differences in the height of each layer and the number of microvessels
of the filiform papilla on the lingual surface in Group L. Compared with Group K, there was a significant decrease in the
height of the keratosis layer of filiform papilla in Group Y. In Group F, there were significant differences in the height and
number of microvessels between Group K and Group L, while there was no difference in the height of the lamina propria in
each group. (3) Compared with that in Group K, there were no significant changes of PGI, in Groups L, Y, and F. The
TXA, level and the ratio of T/P in Group L were significantly higher than those in Group K. The TXA, level and the ratio of
T/P in Group F were significantly higher than those in Group K and Group L. Conclusions The RGB quantitative
characteristics of tongue color of CHD with qi deficiency and blood stasis syndrome are related to the decrease of the height
of the suprapapillary cortex and keratodermis, and the increase of the number of capillaries in the lamina propria. The
molecular biological mechanism may be related to the imbalance of TXA,/PGIl,. The pathological etiology complex model is
more consistent with the characteristics of CHD with qi deficiency and blood stasis syndrome.

[ Keywords]  coronary artery heart disease; qi deficiency and blood stasis; disease syndrome combination;
prostacyclin; thromboxane A,
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Figure 1 Determination of RGB value of tongue color in each group of rats
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Figure 2 Shape and height of each layer of rat’s filamentous papilla and the number of capillaries in each group
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Figure 3 Expression of TXA, and PGI, proteins in the tongue tip tissues of rats
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6] F CHD “UHEIE T 0, IS5 A AR F A Y
BRI, 324 CHD SR IFIE & (A
SRR A T SRR B T R o A X
S, G Ot R R RGO (AR MEE () R
(e AT B CRARD) 2 AR S 2k 7Lk
WA TR 273, R IE GE E A — A A
FU L YRICARTF ST HED CHD M I 7 6 42 7 RE 2
P IR 22 AR LSk i B8 AR At A 2800 34 s I B
SMEMS . FefTilid HE J¢ (05 = Ffsi Rl 22 (R 7
e b RJZ AR RN A T LA AT 2 0B 40 0
Bod, S5RKRIXS L 45 K 41, F 4K R 22

RIS | b B 28 B AR AT J2 i
BN P< 0.05) , (H45 20 220K 3L 3k [ )2 = B
B2 5 (P> 0.05) . o H AR 22 R 3Lk i B ek
5 552 RGB ${H el B A7 F — & KL &, RCB £{H
AFURE A SROUL 5 B 2 ok A 32 SR B A 22 R 3Lk B
JE IR f Ak )2 0 B DL R [ A 2 i 4 A A R
b, 5EAREXREANK, H CHD SR MBS S
FRAE 5 T 220K 2L Sk 1 AL 2 L b R 2 B AR
[ J2 B A 5 1 N 56

PG, J& 64 DUJAS R 4 — Rl AT 25 9, 2 1l /N
BEAVEFIR— R0 . TXA, J2 H i/ NSOk 1A &



608 [ 5256 3hH2F 3R 2020 4F 10 H %5 28 #5545 5 ] Acta Lab Anim Sci Sin, October 2020, Vol. 28, No. 5

BT R Y — A B A 0 ZA 2 i 4 05 4 A I ) Al
REEMAYEEY R IEW T R TXA,
F1PGL, & i RSP XA AR AT LA BT 1R SR A2 4%
NI, SRR Y, R R R
e SR 5 EE #h PGL, &b i 5
TXA, HEINA S22 FEAR S g6 FRA x5 2R 4
21 PG, TXA, /K-ViEA7 S A2 i & o0 i R 30,
5 K4 A, 3 Pl p & 22033k [ 4 )2 PG,
TR TXA, K2 EFF AL 4R F 41 TXA,
IS 5 (P< 0.05,P< 0.01) , %454 RGB {H45
S HED IS SR IR 155 TXA, FEE% Y]
KB L4 Y 4 .F 41 PGL, 2Rk K, HF K % &
MURFEAEAREEPERS I 42, fh A5 Hh T/P L LE B
— e A R, LA F A T/P WEM T E (P<
0.05,P< 0.01) , 15 B35 11 25 5 A5 750 195 o A5 70 it
AT S UE AR DG HE bR A8 Ak, AR 3 T gl
TR IR UE S A AR T/P H A AR Ak 3 B & 15 B
M AT AE IS R v o R I ™ A, 3E— 2010
I L TX] 2 A PR 2% A5 70 A s T . i LA 7R A
PRSI 5 5 LR IR A R

25 TR A58 i X L B e R B
KA 3 Fpeas B CHD A I IE 21 47 45 78 16 A
T TH R R MG, 455 & B0 2l HUBL R R
FAAl RS 7 XTC VLA 8] CHD AR I IE 5 42
FER AU F 445G CHD SR IMFIE “ IR 5575 7 (14
Mo AN F AFLRE MAAE | LR RS R R
UM BCE Y T/P HAE A B B s, 156
CHD S M IMPE & {4 RGB {HA8 1k 5 2R 7L 3k b )%
2 Al BRI, [ A 2 6 0 I A A G A
XK, HorF24 000 v B85 TXA,/PGI, #7445, {H
TXA,/PGL, V8275 A CHD & M HY & S5
TV A RRR AT

2 % X #k(References)

1] Bf, TR, XUGIRI, %5 G i REs O ML AE B4 345

TRRMFE )], DESRE, 2018, 7(2) : 207-211.

Zhang P, Wang CL, Liu JG, et al. Research progress of

myocardial energy metabolism disorder in ischemic heart disease

[J].J Heart, 2018, 7 (2): 207-211.
[ 2] ZRpr, Ak vpBE2 ok bR sh N R B AL 0 RE S 10 3

JrERLT]. MR 44k, 2017, 33(3) : 160-162.

Li JY, Yang JF. Progress in the treatment of coronary

atherosclerotic heart disease with traditional Chinese medicine

[J]. Hunan J Tradit Chin Med, 2017, 33 (3) . 160-162.
(3] maatak, Mg, hreE, % BT CHD AR

SO M FBAIIBRFE[ ], R E S8 )52 40k, 2018, 23

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

(7). 228-234.

Gao WL, Dai GH, Shi XJ, et al. Cohort study of Chinese
medicine intervention in CHD patients with unstable angina[J].
Chin J Exp Tradit Med Formulae, 2018, 23(7) : 228-234.
R, Beebk. [ BE R IW B R HEBAR A 7 M0 7 75 S A
RUERRSE [ ], R B 24 R 2 24 4R, 2019, 39(2): 225
-229.

Ma J, Duan XL. Study on the compatibility of the prescription of
Duan Fujin, a master of Chinese medicine, for the treatment of
chest pain[J]. J Hunan Univ Tradit Chin Med, 2019, 39 (2) .
225-229.

AR A MBS UESN BB TS IR T ] vh [ S8 U5 300 2 4
&, 2018, 2(1): 217-226.

Li Y. Research status of animal model of qi stagnation and blood
stasis[ J]. Chin J Exp Tradit Med Formulae, 2018, 2 (1) . 217
-226.

HOMAE. WIELE & SR B IR S B [ 1] Al
gk A2, 2018, 13(10) : 1459-1462.

Huang YY. Research status and thinking on animal model of
disease syndrome combination[ J]. World J Integr Tradit Chin
West Med, 2018, 13 (10): 1459-1462.

I Bt SR IR AR 8L A U PR AR S A F 5 [
A E TR EREEBE, 2018.

Hao TT. Evaluation of microcirculation state in rats with qi

D]. db

deficiency and blood stasis syndrome [ D ]. Beijing: China
Academy of Chinese Medical Sciences, 2018.

JAISCE, MR, BREE, S ek sl HL IR R RO LB i A5
RILT). hESEE YR, 2004, 12 (4) @ 226-230.

Zhou WW, Lin L, Chen ], et al. Rat myocardial ischemia model
by coronary ligation [ J]. Chin J Lab Anim Sci Sin, 2004, 12
(4): 226-230.

SROCHS, BME, JKIESE, A ShIRokRERE AL (U IR IE )
SRIEZE & R BB FTE [ T]. b e R A 2Rk, 2019, 29
(9): 32-41.

Guo WH, Huang NN, Zhang XL, et al. Study on the model of
atherosclerosis ( qi stagnation and blood stasis syndrome )
combined with rats[ J]. Chin J Comp Med, 2019, 29(9) . 32
-41.

SR, UK. IR Lo O JUL R M ASE Y i 4 D7 vk 11 B %
Bedhilt e M [J]. B LB PR 22 IR0, 2017, 27(7): 121
-128.

Zhang ST, Tang HQ. Comparison and improvement of preparation
methods of myocardial ischemia model of rat coronary heart
disease[ J]. Chin J Comp Med, 2017, 27(7) . 121-128.
BEY, FRUE, B, F ONMRREFEEZRNRLE
SRR I M e M SRR [T ], BRTE P EE, 2007, 10
(6): 750-751.

Liao HL, Yin SY, Yang SJ, et al. Making animal model of
cerebral ischemia with qi deficiency and blood stasis from the
perspective of hemorheology[ J]. Shanxi Tradit Chin Med, 2007,
10(6) : 750-751.

BOMR. RO SCORE LS TS GIE 45 & K BUBE AL (9 2 57 5 P



o E S Eh ) AR 2020 4F 10 H 45 28 #4558 Acta Lab Anim Sci Sin, October 2020, Vol. 28, No. 5

609

[13]

[14]

[16]

[17]

[19]

[D]. dtxt. HHEBERB, 2016.

Huang S. Establishment and evaluation of rat model of qi
deficiency and blood stasis syndrome of coronary heart disease
[ D]. China Medical
Sciences, 2016.

WA, AR, FAR, SE SO R HLRHIE K AR Y Y
#57[1]. MERZE, 2016, 41(9) : 1699-1705.

Huang S, Ren JX, Wang SC, et al. Establishment of rat model of

Beijing; Academy of Chinese

qi deficiency and blood stasis syndrome of coronary heart disease
[J]. Chin J Tradit Chin Med, 2016, 41(9) : 1699-1705.
hHE R, FEF R ERERE T 0 LT O H shifU &
GERYBEFT[ D). K. KA EEABE, 2005.

Wu XL. Digital analysis of color characteristics of tongue image in
traditional Chinese medicine and research on automatic
recognition system of tongue color[ D]. Tianjin; Tianjin College
Traditional Chinese Medical, 2005.

RS, W, T DU, A R S 0L 7 RS I R e O
AT SRS M W [ 0] 390 B i IR 2 R 2 2441, 2020, 40
(5):9-14.

Wang JX, Hu GH, Lin XY, et al. Effect of supplementing qi and
activating blood on model rats with coronary heart disease caused
by qi deficlency and blood stasis[ J]. J Hunan Univ Chin Med,
2020, 40(5) : 9-14.

Liu JX, Li XZ, Ma XB, et al. Cardio-protectvie effects of
Corocalm on acute myocardial ischemia/reperfusion injury in rats
[J]. Chin J Integr Med, 2006, 12(3) : 199-202.

RO, A, M0 (CHD) By P EERF TR [ 1], WM
REEZRR, 2018, 34(10) ; 183-185.

Gao YC, Wang HW. Research progress of traditional Chinese
medicine in chest pain[ J]. Hunan J Tradit Chin Med, 2018, 34
(10): 183-185.

TR, A, F2RBRBARAIENR[T]. N2 EE
[H24, 2010, 21(5) : 1230-1232.

Ding HJ, He JC. Research on modern technology and methods of
tongue diagnosis[ J]. Shi Zhen Guo Yi Guo Yao, 2010, 21(5) :
1230-1232.

SR, BHAL PERI2EWAVIIEI]. P E TR,

[20]

[21]

[22]

(23]

[24]

2001, 8(1). 78-82,93.

Weng VL, Huang SJ. Objectification of tongue diagnosis in
traditional Chinese medicine[ J]. Strategic Study CAE, 2001, 8
(1).78-82, 93.

R, BB, BLEIR, 5F. 700 24 (@RI L A AMAKR
WRHIE RS GRS [J]. B EZ ek, 2012, 9
(3): 34-36.

Wu M, Mi YQ, Ni JL, et al. Study on the infrared thermogram
characteristics of 700 healthy school-age children and the
correlation between TCM observation and diagnosis[ J]. Shanghai
J Tradit Chin Med, 2012, 9(3) : 34-36.

BAZEL. CHD B2 G 0 8 2 T G e i B HC 280 00 ) 4 L 45 F 50
[D]. dbxt. hEPERAEE, 2018.

Que Y. A comparative study of tongue characteristics and
objective measurement in patients with stable CHD[ D ]. Beijing:
China Academy of Chinese Medical Sciences, 2018.

ER, SRR, W, A RO R T R S R B
ITXA, B PGL, Frak e[ J]. Hhh 5 25 40 0 100 95 24
i, 2012, 10(6) ; 712-713.

Wang S, Zhang XT, Hu Y, et al. The effect of xueshunxinyining
tablet on the content of TXA2 and PGI2 in the plasma of rats with
acute blood stasis [ J]. Chin J Integr Med Cardio —/Cerebrova
Dis, 2012, 10 (6): 712-713.

Wit BRME. TXA2/PGI2 5.0 MG T]. BEY %
iEJE, 2008, 8(11): 2166-2168, 2172.

Chen C, Yang TL. TXA2/PGI2 and cardiovascular disease[ J].
Progr Modern Biomed, 2008, 8 (11): 2166-2168, 2172.

it RE, TaF, AN, 5. MUBHIE  SOR e B I
TXA, PGL, K- 5P M K AR A BT [T ], v =
2524, 1990, 9(6) ; 14-17, 59.

Lai SL, Wang Q, Qiu MQ, et al. Observation and correlation
analysis of plasma TXA2 and PGI2 levels with microcirculation in
patients with blood stasis, qi deficiency and blood stasis [ J].
Chin J Tradit Chin Med Pharm, 1990, 9 (6): 14-17, 59.

[KFEHHEI] 2020-04-29



