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Construction and evaluation of rat model of qi stagnation and
blood stasis type chronic salpingitis

ZHENG Yue, LIU Li,LIU Jianqiu~
(Heilongjiang University of Chinese Medicine, Harbin 150040, China)

[ Abstract]  Objective To explore a method to construct a rat model with gi stagnation and blood stasis chronic
salpingitis, to study its feasibility and establish a method for its primary evaluation, and to lay the foundations for future
experiments. Methods SD rats were subjected to predictable repeated stress stimulation (e.g., sound, light, electricity,
and clip tail stimulation) and bacteria were injected into the oviduct to construct the model with qi stagnation and blood
stasis chronic salpingitis. Symptoms, and observation, pathological, and blood rheology indexes were used to primarily
evaluate the rat model. Results Compared with the control group, the combined qi stagnation and blood stasis with chronic
salpingitis model group’ s total mark rose significantly Qi( P<0.01), 80% of the oviduct blood vessels exhibited swelling
and distension, and 60% of their walls showed thickening. Pathological analysis revealed the infiltration of inflammatory
cells in the oviduct lumens of the rat model with qi stagnation and blood stasis chronic salpingitis, and epithelial mucosal
ablation was accompanied by substantial inflammatory cell infiltration surrounding the oviduct. Blood rheology analyses
demonstrated very significantly increased plasma viscosity, whole blood viscosity, reduction viscosity, and erythrocyte

rigidity index and aggregation index in the combined rat model group (P <0.01). Conclusions Our comprehensive
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analysis reveals that the rat model with qi stagnation and blood stasis chronic salpingitis is roughly consistent with the

dynamic characteristics of blood stasis and the pathological status of chronic inflammation, being similar to the human

clinical manifestations. The method for constructing this model is feasible.
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Table 1 List of the treatment methods for each group of experimental rats

215! Groups

Kb BT ¥ Treatment methods

25 41 Blank group AERFIRALHE Without treatment
FARYL Surgery group
- G 2 L6 0 5
BOBAL Model group HARERL 1"@&( 2 it SAN) 4y B 2
surgery and Staphylococcus aureus injection)
A B 4 Combined

model group

Sl XU 4y B A5 T AR A BEER K T SR Bilateral oviduct surgery and normal saline injection
T 048] 25 BRI E 51 R ) Construction of inflammation model ( bilateral oviduct

A AR R A 4+ SR AEA RIF 2 Qi stagnation and blood stasis and inflammation model construction

R 2 AR IR URAE i B DA

Table 2 Symptom score scale for evaluation of qi stagnation and blood stasis in the model

JIET H Symptom items PES3FRUE Evaluation criteria P-4 Score
FEMRRAS Spirit status IEH 6 s IR 64T #4 Normal , nimble and sharp eyes 0
BRESE KRG R Wish, B &1 sh2> Slight abnormal , tired and motionless 1
B 5 55 . bk 04T o B 9820 Obvious abnormal , escape and less attack 2
153113 Respiration 1EH o B ARk Normal ,no obvious change 0
T E 5% 14N Slightly increased abnormal 1
R Obviously decreased abnormal 2
MR Eyes IEH . 452 M Normal ,red and sharp 0
R SH  RHIRTCH Slight abnormal , dim and glaze 1
I 5 54 IR H% K, 1% Obvious abnormal , open large eyes and nimble 2
T Tongue I#%E@Tﬁ H E ik E T K E NS 3/4 Normal , tongue grounding slight cyan, the 0
main tongue vein length no longer than 3/4
TR ARG T R O R WS Bl E ik £ TS BT 374 Slight purple dark , the inferior tongue 1
surface is purple dark or vein length longer than 3/4
A J 8% . 5 I 0 52 s EL T # ik B K i 3/4 Obvious purple dark, the length of 5
main tongue vein is longer than 3/4 of the tongue length
H- Ears IEH  TOHE AT, I #UEE Y Normal ,no petechia and appropriate vein number 0
RS A 1 ~2 AP, A EE RS AT B0 Slight abnormal , 1-2 petechia, vein number 1
increased slightly
B A 3~ 4 AN, I A5 i 0 76 3% 1 Obvious abnormal, 3 -4 petechiae, vein )
number increased slightly
E Hair IEH {5905, 22 Normal , white , homogeneous , compactness , complaisance 0
RESYW. AR DHEE, REL, T4 Slight abnormal , white with few yellow, slight 1
disorder, dry
B 55 H A @, BB Obvious abnormal ,much yellow , irritable 2
FEMd Feces IEH  KAERIE , 26 i Normal , shaped and soft feces 0
B SH  FUEMYE A RIE Slight abnormal , loose bowels, partly shapless feces
I 5 54 SAEHG U, 58 2R JE Obvious abnormal , loose bowels, totally shapless feces out )

of molding
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Table 3 Evaluation scores of gross appearance of the inducts

i H Items PES3RifE Criteria of scores PE4) Score
L BEFEMAPAK Vessel wall swelling JEI%4E No abnormality -
FEl Ak < 1/3 Hyperaemia swelling<1/3 +
FEILABAK 1/3~1/2 Hyperaemia swellingl /3-1/2 +
A RERIE Vessel wall thicking A BEJRE TE H Normal thickness of vascular wall -
B REJRLRE > 1/3 Vascular wall thickening>1/3 +
EREEES1/2, HAHLER Vascular wall thickening>1/2, tissue stiff ++
SR ERLE Cavitas pelvic adhesion TCELIE | i 45 H) 7E WT Non—adhension and distinet anatomical structure -
MBI 5 AEAE Unilateral adhesion of oviduct and pelvis +
WA B 55 A% Bilateral adhesion of oviduct and pelvis ++

1.3.7 HE Qi) 5 s

T2y 21 d Ja , 25 B AEEK 12 h, ] 20%
BRI 0. 1 mL/ kg MR, TC 0 2540 g R B,
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BT 2 b BERER 65C, i ZH R
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1.3.8 I AS 2= K]
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Table 4 Weight changes in the rats

ST 0 JH 1 2 J4 34 4 JH
Body weight 0 week 1 weeks 2 weeks 3 weeks 4 weeks
25 14 Blank group 203.9+8. 87 244.91+7. 86 279.09+7. 85 284.37+9. 51 293.33%9.75
F A4 Surgery group 207. 628.75 217.59+8.98 247.54+8. 67 268. 43%8. 98 281.09+9. 86
HEIRIZH Model group 209. 5+9. 68 209. 119. 54 229.92+7. 84 254.77+9.21 274.93+9. 97
AR ZE Combined group 207. 8+7.79 207.49+7. 98 222.61+8. 68 237.33+8.76 247. 47+9. 88
Fx5 KEEERZK(9
Table 5 Changes in food intake in the rats
HEE 0 J 1) 2 JH 34 4 J
Food intake 0 week 1 weeks 2 weeks 3 weeks 4 weeks
25 120 Blank group 21.25+2.35 22.38+3.12 23.2423.97 24.99+4. 13 26.89+3.21
FAR4H Surgery group 21.81%2. 15 19.33%2. 89 20.91%3.79 22.75+4.25 24.63+3. 24
HEIRIZH Model group 20.95+1.98 17.38+2. 88 18.75£3. 56 19.85+3.95 20. 65+3. 09
B A Combined group 20. 63+3.21 17.38+3. 14 17.23+3.54 18. 14+3. 87 19. 12+3. 21
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Table 6 Observation of general behavior in the rats

T e HaE

Tongue color Claw color Ear color

415 ol K
Groups Activity amount Spirit
25 41 Blank group IE# Normal 1E# Normal
F AR Surgery group IE# Normal 1R FEE Slight sag
45 /D3l Ly i
14
HURIAL Model group Scrunch motionless Slight sag
A
A RERIZ] Combined group BEAIN FEBE Sag

Sluggish numbly

1E# Normal F# White pink F# White pink

IE# Normal R Light pink WM Light pink

T AT Faint red IR Light red IR M} Light pink

27 Purple red 27 Purple red 21 FFBE 1 Red spot

B i
&A%Eéﬂﬁfﬂ%@,B’E%*ﬁiﬂéﬂj{fﬁ%@,c%Eéﬂjﬁfﬂﬂ@,DE’:ﬂ‘%ﬂﬁﬂkfﬂﬂl@,E§Eéﬂm@,F’E%ﬁiﬂﬁﬂméo
1 ZEPH(K) SEAHBRIA (F) R @ B 5 EXT A
Note. A. Tongue, Blank group. B. Tongue, Compound model group. C. Ear, Blank group. D. Ear, Compound model group. E. Claw, Blank group. F .

Claw, Compound model group.

Figure 1 Comparison of the color of tongue, ear and claw between the rats of the blank group(K)

and conpound model group(F)
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H 2 9,10 AT, 5525 (2 F i, A5 10 4 9 1l
FEATE FTH(P<0.05) , HAMEE 3. 0/s 54
MFERE 30/s A B 2 ) B FH(P<0.01) , B G4
RI A M2 F0E A Z6 1 3. 0/s [ 30/s AR B
E Tt (P<0. 01) A K RIS M- i B9 A 9 A 10 Ay 7t
B SRR AL, A IR ZH I 3R R A I
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Ul BH AT L £ 2R A 2 N7 19 52 6 A 780 55 Bl 3 1
TN RAERL A B B 25 5
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Table 7 Symptom statistics

20 51 S GEL A SRy

Groups Tratment Symptom total marks
25 A4 Blank group IE# 1@ 3% Normal feed 0.46+0. 13
FARLH Surgery group FAR+AHERIK Surgery and normal saline 0.75+0. 1344
HEAIZH Model group F AR+ H Surgery and bacteria 2.05+0. 7222

ACHI IR+ T AR+ TR

Qi stagnation and blood stasis and surgery and bacteria

HAFERIZH Combined group

5.03+1.944044

T 52 LIS, # P<0.05, 22 P<0. 01; SHERILLEEE, 4 P<0. 05,44 P<0.01, T,
Note. Compared with the blank group,”P < 0.05, 22 P < 0.01.Compared with the model group, 4P < 0.05, 44 P < 0.01. The same in the flowing tables.

RS  WIRME I SLR
Table 8 Visual observation of the fallopian tube morphology

0] % %%m%ﬂ#% %E%i%')?— . '—?ﬁ%%*ﬁﬁﬁ!ﬁ
Vessel wall swelling Vessel wall thickening Cavitas Pelvic adhesion
Groups Number - + ++ - + ++ - + ++
7= 141 Blank group 10 8 2 0 8 1 1 7 2 1
FARYL Surgery group 10 3 4 3 2 4 4 0 5 5
2 Model group 10 0 3 7 0 6 4 0 7 3
HERIL Combined group 10 0 2 8 0 4 6 0 5 5

100 pm

WK A A S TARE  MABRIA  F.AE SRR,

100 um 100 pm

2 AHREEIE HE B (x100)
Note. K. Blank group;S. Surgery group;M. Model group;F. Combined group.

Figure 2 Histology of the rat fallopian tubes in the different groups ( HE staining)

F9 XMKEEE 4 E VAR RIE 3. 0/5.30/s AU (k+s,n=8 ,mPa-s)

Table 9 Effects on plasma viscosity and whole blood viscosity under shear rates 3. 0/s and 30/s

ik L1k %158 L MERPE 3.0/ A IMFE 30/s

Groups Plasma viscocity Blood viscocity 3. 0/s Blood viscocity 30/s
25 4] Blank group 0.85+0. 11 19.97+2.20 8.06+1. 18
FARYL Surgery group 0.87+0. 12 22.64+2.35 9.49+1.24
HIRIA] Model group 0.97+0. 114 25.21+2.284% 10. 61+1. 4844

HARERIZH Combined group 1.39+0. 19AALA

27.95+3. 154444 13.86+1. 764444
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e 5 0 TS (P<0. 01) |, $275 K RS a0 4
ST I 748 b 22 5 B B35 SRRV T
e, LA BURALE JFURIE 3. 0/s S8 JRURIE 30/ i
JEBEIE 50/ 955 25 P BT ( P<0. 01) |, 377 A il
TEANGRAE B 52 45 A6 0 15 B0k T T 9 R A A ) I 22
S LSS B R R

2.6.3 XA ERU A 21 20 At ) S 4 %%?‘é%ﬂz\%%
At fa] ASTEFR B, ML K E A 520

13 .14 7] Al 5728 Héﬂtt@a,*ﬁﬂiﬂqﬂﬁéﬂi
PRI 8 RCA 2 P TR (P<0. 05) |, 2140 it SR A 4
BOA W W2 ETH(P<0.01) 3 AR ALZH 12140
PRI P i 5 1 4 i 2R A 8 K0 A b 25 i S i ( P<
0.01) , $&7R A RN 1 Ay B A5 RASE ARG B 1) 5 S8
R oA, B A A5 70 2 21 40 B W 7 48 %, 21 40 i R
SRR B E TS (P<0.01) A B & T 5
(P<0.05) , ¥/~ =CHir MU 980 1) &2 A A 1 15 ol
T DA TS R SRR BT B 25 5

K10 WM FEEYIAEZE 50/5,100/s ,180/s HIFEMH (2£s,n=8,mPa-s)
Table 10 Effects on whole blood viscosity under shear rates 50/s, 100/s, and 180/s

HHRAIZ Combined group

5 A FE 5075 A IFE 100/s 2 M FHE 180/
Groups Blood viscocity 50/s Blood viscocity 100/s Blood viscocity 180/s
%5 F 4 Blank group 7.73+1.04 5.41x1.15 5.21x1.04
F AR Surgery group 8.13+1.54 6.24+0.98 6.07+1. 15
BZIZH Model group 9.32+1.374 6. 70£0. 84 7.14£1.65%

12.76+1. 854444 10. 64+1. 054444

11 MHRJEELE 3.0/5 .30/5 .50/ [R50 (2+s,n=8)
Table 11 Effect on reducing viscosity under shear rates 3. 0/s, 30/s, and 50/s

H AR Combined group

25 WIRFE 3.0/s IRFE 30/s WIEFE 50/s

Groups Recovery viscocity 3. 0/s Recovery viscocity 30/s Recovery viscocity 50/s
25 41 Blank group 19. 67+1. 63 6.90=1. 31 6. 08+0. 92
F-ARA Surgery group 20. 80+2. 02 7.42+1. 14 6.71x1.21
P2 Model group 24, 14£2. 2144 9.48+1.2244 8.38+1.63%

35.93+3. 194404 17.41+1. 674424

R 12 FHEFEBE 100/s.180/s LA (x+s,n=8)

Table 12 Comparison for reduced viscosity under shear rates 100/s and 180/s

5 I JF R 100/s WIRFEE 180/

Groups Recovery viscocity 100/s Recovery viscocity 180/s
25 120 Blank group 4.34+0. 51 3.32+0. 46
FARL Surgery group 5.31+0. 624 4.06+0. 71
FEIIZH Model group 5.77+0. 9244 4,840, 8544

AHRIZH Combined group 9.43+1. 134424 6.77+0.904444

R 13 XFLLANAENIERE R LD A0 R AR RS (x2s,n=8)

Table 13 Influence on the red cell rigidity index and erythrocyte aggregation index

B ABERIZ Combined group

4151 21240 it W A LI R SR E (%)

Groups RBC rigidity index RBC aggregation index
25 141 Blank group 0. 55+0. 09 10.611. 80
FARH Surgery group 0. 62+0. 07 12.67+1. 69
FERIZH Model group 0. 67+0. 09% 15.15+1. 8622

0.99+0. 104444 20.10+1. 974444

9.35+]. 45444

13.61+1. 754444
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F 14 XTI K (E, ZLANM R UK 1] TR AR B2 (x4 ,n=8)

Table 14 Effect of K value on erythrocyte sedimentation rate, erythrocyte electrophoresis time, and deformation index

4151 MytH#E K E 212400 R VK B ] () LI A TR HL
Groups Equation K value of RBC sedimentation rate RBC electrophoretic time RBC deformation index
%5 141 Blank group 10. 86+1. 59 15.19+1. 58 7.05+0. 83
F-AR4 Surgery group 11.22+1. 62 16.92+1. 83 6.27+0. 95
R ZH Model group 14.15+1. 462 22.51+1.9244 5.72+0.97%
B AL Combined group 16.57+1. 86444 29. 47+1. 604404 5.55+1.27%
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