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[ Abstract] Objective To explore the preventive and therapeutic effects of Caryopteris incana decoction in a rat
model of primary dysmenorrhea with cold coagulation and blood stasis syndrome. Methods  Sixty healthy specific
pathogen-free SD female rats were randomly divided into six groups of ten rats each: normal group, model group, ibuprofen
group, C. incana high-dose group, C. incana medium-dose group, and C. incana low-dose group. All groups except the
normal group were treated with cold stimulation combined with estradiol benzoate and oxytocin to establish a rat model of
primary dysmenorrhea with cold coagulation and blood stasis syndrome. On the fifth day of modeling, the rats were
intragastrically administered the study drugs for 10 days. Their symptoms were observed and recorded. The writhing
response and hemorheological indices were measured. The serum levels of TXB,, 6-keto-prostaglandin F,  ( 6-Keto-
PGF,, ), estradiol (E,), and progesterone ( PROG) were measured. Additionally, the levels of prostaglandin F,,
(PGF,,) , prostaglandin E,(PGE,) , nitric oxide (NO), and calcium (Ca>*) in the uterine tissues were measured. The
organ indices of the uterus and ovary were calculated, and histopathological changes were observed. Results Compared
with the normal group, the rats in the model group showed obvious symptoms of cold coagulation and blood stasis syndrome
and writhing reaction. The morphology of uterus and ovary showed obvious hyperplasia, inflammation, edema and other
lesions. The plasma viscosity, packed cell volume and whole blood viscosity were significantly increased (P < 0.01). The
serum levels of thromboxane B, and E, and the E,/PROG ratio were significantly increased (P < 0.01), the levels of 6-
Keto-PGF,, and PROG were significantly decreased (P < 0.01). The uterine index and ovarian index were significantly
increased (P < 0.01). The levels of PGF,, and Ca’* and the PGF, /PGE, ratio in uterine tissue were significantly
increased (P < 0.01), while the levels of PGE, and NO were significantly decreased (P < 0.01). Compared with the
model group, Caryopteris incana significantly improved the symptoms of model rats, improved the morphological lesions of
the uterus and ovary, prolonged the latency time of the writhing reaction, and reduced the number of writhing episodes ( P
< 0.01); significantly reduced the plasma viscosity, packed cell volume, and whole blood viscosity (P < 0.01);
significantly reduced the serum levels of TXB, and E, and the E,/PROG ratio, increased the serum levels of 6-Keto-PGF
and PROG, and reduced the uterine and ovarian indices (P < 0.01, P < 0.05) ; significantly reduced the levels of PGF,,
and Ca’>* and the PGF, /PGE, ratio in uterine tissue (P < 0.01, P < 0.05); and significantly increased the levels of
PGE, and NO in the uterine tissue (P < 0.01). Conclusions Caryopteris incana decoction can effectively improve the
clinical symptoms of primary dysmenorrhea in rats with cold coagulation and blood stasis syndrome, and it has a good
control effect. Its mechanism may be correlated with the levels of TXB,, 6-Keto-PGF, , E,, and PROG in serum and
PGF,,, PGE,, NO, and Ca’" in uterine tissue.
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1 (x +s,n = 10)

Table 1 Effect of Caryopteris incana decoction on writhing response in rats(x + s,n = 10)

/%

/min Inhibition rate of writhing
Groups Latent time/min Writhing frequency response/ %
Normal group - - B
AA AA _
Model group 4.40 = 0. 67 41.00 = 4.42
8.72 £ 1.20™ 13.30 £ 2.31™ 67.56
Ibuprofen group
C. incana high-dose group 7.61 +1.07 16.50 = 1.35° 59.76
. . 7.81 +£0.97™ 18.80 + 2.44™ 54.15
C. incana medium-dose group
. 6.69 + 8.20™ 25.50 + 3.63 ™ 37.80
C. incana low-dose group
JAdp <0015 , P <0.01, ( )

Note. Compared with the normal group, Adp <0.01. Compared with the model group, ™ P < 0.01. (The same in the following tables)

2 . (x £s,n = 10)
Table 2 Effect of Caryopteris incana decoction on plasma viscosity, packet cell volume and whole

blood viscosity in rats(x = s,n = 10)

/(m Pa-s) Whole blood viscosity/(m Pa-s)

/

(m Pa-s) /(1/L) /(m Pa-s) /(m Pa-s) /(m Pa-s)
. L . High shear Medium shear Low shear
Groups Plasma viscosity/ Packet cell
(m Pa-s) volume (/L) rates/ (m Pa-s) rates/(m Pa-s) rates/(m Pa-s)
(200/s) (50/s) (1/s)
1.59 = 0.02 0.39 + 0.02 4.08 +0.55 5.55 +0.96 21.76 = 1.97
Normal group
1.90 + 0.0744 0.46 + 0.0144 5.54 + 0.5044 8.29 + 0.7644 30.99 + 2.0344
Model group
1.84 + 0.07 0.43+0.027 5.06 £ 0. 66 7.71 £ 0.85 25.52 + 1.74™
Ibuprofen group
. . 1.63 = 0.06™ 0.42 +0.02™ 4.69 +0.47™ 6.21 £ 0.78™ 23.14 +2.69™
C. incana high-dose group
_ . 1.67 £ 0.09™ 0.41 +0.02™ 4.50 £ 0.45™ 6.82+1.05™ 26.13 + 1.62™
C. incana medium-dose group
.. 1.82 + 0.07 0.44 + 0.03 4.93 + 0.46 7.32 £ 1.04 27.67 +2.14"
C. incana low-dose group
: ,"P<0.05, ( )
Note. Compared with the model group, “ P < 0.05. ( The same in the following tables)
3 TXB, .6-Keto-PGF,, .E, PROG (x £s,n = 10)
Table 3 Effect of Caryopteris incana decoction on the contents of TXB,, 6-Keto-PGF,_,
E,and PROG in serum of rats(x = s,n = 10)
G TXB,/(ng/mL)  6-Keto-PGF, /(pg/mL) E,/(pg/mL) PROG/ (ng/mL) E,/PROG
roups
5.42 £ 0.22 128.83 + 7.40 45.20 + 2.33 37.14 + 1.91 1.22 £ 0. 10
Normal group
8.07 = 0.3244 76.02 + 4.054% 7417 + 4. 164%  21.29 = 1.5244 3.50 + 0.2944
Model group
7.79 + 0.34 78.94 + 6. 12 69.29 + 4.36" 23.07 = 2.02 3.02£0.23™
Tbuprofen group
L . 6.02 +0.32™ 98.68 + 4.97™ 50.43 +2.74™ 32.08 +2.12 1.58 £ 0.16™
C. incana high-dose group
. . 6.58 £ 0.37™ 93.44 + 4.78™ 55.23 +3.10™ 34.14 + 1.38™ 1.62 £ 0.13™
C. incana medium-dose group
7.70 = 0.35 81.47 = 5. 11 66.34 + 4.06™ 23.93 + 1.65" 2.78 £ 0.27™

C. incana low-dose group
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Table 4 Effect of Caryopteris incana decoction on uterine index and ovarian index of rats(x + s,n = 10)
/(mg/g) /(mg/g)
Groups Uterine index of rats/(mg/g) Ovarian index of rats/(mg/g)
Normal group 1.76 + 0.23 0.31 +£0.03
Model group 6.60 = 0.7644 0.71  0.0944
Ibuprofen group 3.34£0.457 0.56 + 0.05™
C. incana high-dose group 2.62+0.147 0.42 +0.05™
C. incana medium-dose group 3.12£0.29™ 0.52 £ 0.05™
C. incana low-dose group 3.99+0.527 0.63 + 0.07
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5 PGF,, .PGE, NO Ca** (% £s,n = 10)
Table 5 Effects of Caryopteris incana decoction on the contents of PGF,,, PGE,, NO and Ca’" in uterus of rats(% = s,n = 10)
Groups PGF,,/(pg/mL)  PGE,/(pg/mL) PGF,,/PGE, NO/( pmol/L) Ca®*/( pmol/g)
80.42 + 9.99 115.13 = 5. 89 0.70 £ 0.09 28.93 £ 2.30 13.17 £ 1.63
Normal group
122.50 = 8. 4244 82.38 + 6.48%% 149+ 0.12%%  16.42 = 1.8144 139.51 = 12. 5644
Model group
88.33 + 6.69 ™ 107.01 + 5.25™ 0.83 + 0.09™ 16. 68 + 2. 06 130.94 + 6.64
Ibuprofen group
. . 94.67 = 7.63™ 105.13 + 5.10™ 0.90 = 0.09™ 26.11 £ 3.01™ 56.59 + 3.93™
C. incana high-dose group
. . 87.58 + 7.00™ 100.51 + 4.17™ 0.87 £ 0.07 ™ 23.02 +2.94™ 73.47 +3.21
C. incana medium-dose group
. 110.08 + 6.74 " 89.51 + 3.96 1.23 +0.09™ 19.99 + 2.81° 91.02 = 5. 11™
C. incana low-dose group
IEH4 TR A% SR

Normal group Model group Ibuprofen group

AR ZEEPEA ZEEIRAEA

C.incana high-dose group C.incana medium-dose group C.incana low-dose group

Figure 1 Pathological observation on uterus of rat
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A TR &I A
Normal group Model group Tbuprofen group

AT R EA HELGYEA

C.incana high-dose group C.incana medium-dose group C.incana low-dose group

Figure 2 Pathological observation on ovary of rat
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