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[Abstract] Objective: To evaluate and analyze the syndrome characteristics of Qi and Yin deficiency accompanied by Qi
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stagnation and blood stasis in a rhein-induced cathartic colon (CC) rat model. Methods: Twenty-four rats were divided into a
normal group and a model group (CC group). The rats were administered equal volumes of physiological saline or 2% rhein
suspension by gavage to establish the model over three cycles (approximately 118 days). The first cycle lasted 46 days, with a
dosage of 12 mL-kg'-d", administered every other day. The second cycle lasted 37 days, with a dosage of 12 mL-kg"'-d",
administered for 5 consecutive days followed by 2 days of cessation. The third cycle lasted 35 days, with a dosage of 16 mL-kg"'-d",
also administered for 5 consecutive days followed by 2 days of cessation. Each cycle ended when 80% of the rats no longer
exhibited loose stools. Body mass, 24 h food intake, coat condition, and coat red (R), green (G), and blue (B) values were
recorded. The open field test (OFT) was used to measure the total distance traveled to evaluate Qi deficiency. The body mass
coefficient and 24 h water intake were recorded to assess Yin deficiency. The sucrose preference test (SPT) was used to determine
the sucrose preference rate (SPR), and the average speed in OFT was measured to evaluate depressive status (liver depression and
Qi stagnation). Tongue images and their R, G, and B values were recorded. Whole blood viscosity (WBV) and plasma viscosity
(PV) were measured using an automatic hemorheological analyzer to evaluate blood stasis. A carbon ink propulsion test was
performed to determine the intestinal transit rate (ITR) for disease model evaluation. Hematoxylin-eosin (HE) staining was used to
observe histopathological changes in the colon. Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR) was
used to detect the mRNA expression of transient receptor potential ankyrin 1 (TRPA1) and tryptophan hydroxylase 1 (TPH1) in
colon tissue. Western blot was used to detect the protein expression of TRPA1l and TPHI1. Results: In terms of syndrome
indicators, compared with the normal group, the body mass of the CC group decreased (P<0.05), while 24 h food intake increased
(P<0.01). The coats of the CC group appeared withered, disheveled, and dull, and the R, G, and B values of the coat decreased
(P<0.01). The total distance traveled in OFT decreased (P<0.01). The body mass coefficient decreased (P<0.01) , while 24 h
water intake increased (P<0.05, P<0.01). The SPR decreased (P<0.01), and the average speed in OFT slowed (P<0.01). The
tongue appeared dark red, and the R, G, and B values of tongue images decreased (P<0.01). WBV and PV increased (P<0.01).
Regarding disease indicators, compared with the normal group, the ITR decreased in the CC group (P<0.01). Pathologically, HE
staining showed necrosis and shedding of colonic mucosal epithelial cells, disruption of mucosal continuity, and infiltration of
inflammatory cells in the lamina propria in the CC group. Semi-quantitative analysis showed increased HAI scores (P<0.05) and
increased inflammatory cell counts and area proportion (P<0.05). In terms of molecular biological indicators, compared with the
normal group, the mRNA and protein expression levels of TRPA1 and TPHI1 in colon tissue decreased in the CC group (P<0.05, P<
0.01). Conclusion: The rhein-induced CC rat model conforms to the traditional Chinese medicine syndrome characteristics of Qi
and Yin deficiency accompanied by Qi stagnation and blood stasis.
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FEAIE 25 110011241100404985 . 110011241100405056
T 35 T g R 2 KA Eh ) S b SE IR B )
P13 A IE 5 SYXK (1)2020-0009, = i 20~25 °C,
AH X 50%~70%

1.2 e AREHE LFHEGR¥ELE YR



3255 111
20264F 6 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 11
Jun. ,2026

B2 < - : | A M | B 7/ (O | A=
PZSHUTCM2312170002.

1.3 24 57 98% KB ( L2 v kA= (LRt
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2.3.10 Real-time PCRAGM %5741 TRPA1 . TPHI
) mRNA ZKF AR U B 45, 1 RNA 357 £ 32
B 25 i 20 41 % RNA, JH HiScript I All-in-one RT
SuperMix for qPCR i 7l £ i 17 30 % 5% & B cDNA
¥ ¢cDNA 5 ChamQ Universal SYBR qPCR Master
Mix J& & J5 # 47 Real-time PCR #" $ ( Jz b 4%« it
¢DNA 2 pL, A E U NF5 ¥4 0.2 pL, 95 °CHil 48
P£30 5395 °CZ5PE 10 s, 60 °CiB & 30 s,40 PMEFF ;
72 °CHE i 1 min, 218 b F+ 2 95 °C, 1 M5 45
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&2 5IMF5 e IMA G =40 (1:5000) , 5 W0 F 5, 0 4T
Table2 Primer sequences B M ] Image TR I H A9 & B A9 AH
519 JFF(57-3") K /bp SFF Ik E

TRPA1 % GGTGCACACATCGACATGATG 138

TFi# GCCATCGACTGCATTCACG
TPH1 Fif AGAGATTTCCTGTCAGGGTTAGC 112
Fif CTAAGAGTTCGTGGCAGGTGTC

B-actin  I'Jif CCCATCTATGAGGGTTACGC 150
N TTTAATGTCACGCACGATTTC
2.3.11 Western blot & il 45 f% 41 41 TRPA1, TPH1

BARBAKT WKL A 212 50 mg, 2467, 5
WoBEO B EEW L BCAEE A ER . BH R
HE,95 °CAEME WA e o &R HL Ik, BE 5 % 3L
M ERMW W M (PVDF) K E . 5% BSA 5[4
J& . LA TRPAT(1:1000) . TPHI(1:1 000) Fl B-actin
(1:10 000) —4T 4 °C P H &K . 4 IxTBST i

R3 KREBIKXREREHZM (Txs)

2.4 Sl R A GraphPad Prism 8 X 526 4%
AT 0T o X545 20 B HE AT IE 2 R A 0 O 22
FYEHT . A ER AR, R xts RN o
v 2 B B SR B SR R AR A 0 &
AN O B T 5% 5 SR FH B Rk T 22 4 b (HULTR
BRI . P<0.05 234 G FE L.

3 &7

3.0 MR R MR R ARG BRSP4l A
B Y. 5 IE R 4 g, CC 4l R T K 2
LR R TR 4L, A 12 AR, cc4l
1A 5 1 B BRI (P<0.05) . 45 16 JEII), 5 1F % 41
o #, CC 21 & B & & B0 W 3 AR (P<0.01) . W
F3-F£S5,

Table 3 Effect of rhein in body weight of rats (x+s) g
215 n 0 27 417 67 8 Jil

EHA 12 225.4249.75 306.50+44.60 368.17+72.78 411.00+93.94 432.33+106.88

cca 9 226.33+6.96 258.22+28.29 296.33+42.41 327.33+53.24 354.22+61.80

215 n 10 124 14 16 J&

ERA 12 453.25+121.96 490.08+134.06 506.17+139.58 516.00+144.80

ccH 9 362.22+62.78 390.78+73.41" 402.22+77.19" 405.56+78.32"

2 5 0E 5 4 [ I ) A 8 Y P<0.05,2 P<0.01( 56 5-3 15 [+))

R4 CCAHERBREHE

Table 4 Determination of degree of Yin deficiency in model group

T F5 AR A ik 7 A 3 o i i A
T B, 0.86 I B
0.76 7 1
0.69 §1 75
0.68 ik
0.67 75
i 0.75 50574
0.83 1 K
0.82 9 1
0.94 £ i

x5 KREBMARERERBZHZM (x5

Table 5 Effect of rhein in weight coefficients of rats (x+s)

215 n NN
neissl 12 1.00+0.14
ccH 9 0.78+0.09%

3.2 KEEEXT R 24 hib &8 M 24 h Rk 5
M 5 3B R ELE 9 d FRHL A K B 24 hiF B A
CCAliftERBER TEFH, ZERAARII¥*E
M(P<0.01), BEAb, b 25 B 1) HERS , P 4 AR K B 34 34
hn, HAE4.8.12.16 8, CC AL MK 38 B & F1E
WA, 2R B0 E L (P<0.05,P<0.01) . W
#6. £,

F6 KEBWARE=ER24hHIBHHZM (x5
Table 6 Effect of rhein in 24-hour food intake of rats in cycle 3

(x+s)
4 53] n 24 hifF i ft/g
IEH A 12 4.35+1.06
cca 9 6.18+0.60

3.3 KRB KM E X RGBEMEmN IFEH 4
KEBEOE, FWOCHE;CCHRRBEEE,
kg, mil ke, SIEHALLE,CC4R.G.BE
9 EREAR(P<0.01), WFES. K1,
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KT XEBRWAR 24 hiRkEREME (x5
Table 7 Effect of rhein in 24-hour water intake of rats (x+s) mL
2 51 n 0 44 8 Ji 124 16 J#
EH 4l 12 30.73+£7.92 38.04+1.45 39.35+0.12 41.04+2.07 40.46+0.50
cc4 9 27.80+3.79 46.14+2.29" 51.54+1.70% 54.90+3.26% 59.45+1.03%

*8 XEBMARHEERME.GE.BEMEME (x+s)
Table 8 Effect of Rhein in R-value, G-value and B-value of coat

of rats (x+s)

25 n BB R BB G BB B
IEH 4l 12 172.90£11.46 164.70+11.11  139.10+10.84
cCHl 9 133.90+6.63>  115.90+6.75”  87.34+8.027

WA IEH A ;B.CCA(E2-F6[F)
B1 XEBNAREEBFNEE

Fig. 1 Effect of rhein in coat color of rats

3.4 RERA KB ERMRGBEMFN  IEH 4
KREFIRL EWA,CCAFRL WA, 5EF
WA LE,CC4 R .G BH . F FFR(P<0.01). W
F9.K 2,

F9 KEBMAREKRE.GEBEMEI (s

Table 9 Effect of rhein in R-value, G-value and B-value of rat

tongue image of rats (x+s)

25 51 n T R T G i T B
ERA 12 130.00416.71  88.23+14.28  94.02+16.24
ccHl 9 100.40+19.122  65.22+11.22”  67.52+13.09”

B2 AEBRMNAXREREZNE

Fig.2 Effect of rhein in rat tongue image

3.5 KREMRX KB SPRAIOFT I 5 I1EH 4
FE %, CC 41 SPR K K BUW™ 375 106 3l 1) A 4% A AT 4
- 190 -

TR 5 REAIG(P<0.01) . W3 10,18 3,

F10 KREBI AR SPRAKE FHEREMNHI (T+s)
Table 10 Effect of Rhein in SPR, total distance, and average

speed of rats (Xx+s)

. OFT -+ 3 i
% n SPR%  OFT jpi#/em jFﬂj_ﬂ‘ -
/cm-s
E#Z 12 83.85+4.97 2 552.00+592.70 8.50£1.91
CCH 9 59.72+7.97” 1790.00+362.90>’ 5.98+1.37%

B3 AEBIMKXROFTHITH I

Fig.3 Trajectory map of rats in OFT

3.6 RERXKBITR#  SIEW 4, CC
ALITR W12 (P<0.01) . WK 11,54,

11 AEBRNARITREFEMN (x+s)
Table 11  Effect of Rhein in ITR of rats (x+s)

21 5 n ITR/%
IEH 4L 12 82.66+4.40
CCH 9 64.26+7.59%

B4 REBRNARBEHRSHEFKENZ M

Fig. 4 Carbon ink advancement length in rat intestine

3.7 KCE RN K BRI TR AR S R 5 R 4l
P, CC 414 i B (I v o U0 A8 32) i I 25 286
FE 4 W TR (P<0.01) . L 12,

3.8 SilmdlZUREL  IE W ALK B4 D Bk I AL 4B
I3 45 ) 5 4% 5 CC 20 K BL45 T B I 12 440 L IR 3T
Jid V% , 45 T 6 J 3 2 M A2 BB IR A )2 0T LR
MMREI S &, 5SIEF4hE,CcC
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F12 AREBMNARMLBEREFBIRME L)

Table 12 Effect of Rhein in hemorheology of rats (¥+s) mPa-s’
ik
2090 n - 1M 3%
197 N 1 %) I | =77
WEHA 12 9.36+£0.74  4.86+0.23 4.09+0.12 1.37+0.08

CCHl 9 12.17+0.79% 6.13+0.46” 5.01£0.39” 1.52+0.12%

2 & P 40 AN T AR L B R B i (P<0.05) o WL
F 13 5,

F13 KREBWKXREMARREITS H%HEEITEM G LR
fig (x+s,n=3)
Table 13 Effect of Rhein in inflammatory cells of colon tissues of

rats (x+s,n=3)

205 HAI REMMEIT RV REMRHEB S /%
W 0.67+0.58 4044.00+788.10 33.60+3.29
cCc4l  3.33+1.53" 6 120.00+£892.50" 41.37+2.94"

Bs5 XEBRMXREFALRETLNIE (HE)
Fig. 5 Pathological changes of rat colon tissue (HE)

3.9 KW A4 44 TRPAT.TPH1 mRNA ik
Rsm SIEWHARREE,CCHRRYE W
TRPA1.TPHI mRNA % ik B & J {k (P<0.05) . WL
# 14,

F 14 KEHIKRLH TRPALF TPH1 A mRNA 7k 3 59 % i
(x+s,n=3)
Table 14 Effect of Rhein in mRNA levels of TRPA1 and TPH1 in

colon tissue of rats (x+s,n=3)

21 51 TRPAI TPH1
1EH 4L 1.00+0.23 1.00+0.37
CCH 0.44+0.12" 0.21+0.09"

310 KEMXEEMALEARIKFEREmR 5
FEH A B, CCH% I TRPAL, TPHI 2 ik /K 3 A
2L (P<0.05,P<0.01), W3 15.# 6,

R15 KREBMARLEH TRPAIF TPHI A X REZ BN I
(X£s,n=3)
Table 15 Effect of Rhein in relative expression levels of TRPA1

and TPH1 in colon tissue of rats (x+s,n=3)

215 TRPA 1/B-actin TPH1/B-actin
EHH 1.00+0.05 1.00+£0.06
cCHl 0.81+0.06" 0.09::0.03%

o T - o
FE S ———— D

A B

BEl6 X% TRPALTPHIKE G RIEBK
Fig. 6 Electrophoresis of TRPA1 and TPH1 protein expression

levels in rat colon

4 itig
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SEUG 2 RS0 Cajal ML P 1 LN A #3475 /& CC
() AR AL R 22—

H— 2B WM T CC 3y 158 AL Y v 2 IR A FRRAE .
BRA O NURARS M WA E R,
Bk iz, Sl 78 2, B & A OGEE ILIRF55. R.G.
BAE & TIN5, — bl & (5 50 B 6 4 O
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EAE AL M L B R AL R AR E R
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7 VOFT 2 I B 422 01F S5 485 180 K BRUAF A6 <R E 1 98
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HHEZ x5 () S HEIE 90 22 7 /Y I R 6 PEMT 1
ECRUUICTIERSTI SR KNG = 3 S NG SN I N
BE” A5 K BROML AR RS A5 R 38 i i B 2, SR A AR
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— o PROK RN T8 SR A B AR B, B kR AR
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N T R AE A ST 1], 33K AF A AR AW 0 9 L
FEE, #ET 5 TRPAL I TPHI AY mRNA FlZE 113 14
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TR AR R FE— AL BIFFE CCREAMATR IR 245 387 8

25 LTI 2 R 7 g DR AL I R 4 fi
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