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Abstract; Objective

interacting protein kinase 3 ( RIP3) — mediated necroptosis pathway in

To investigate the role of the receptor —

penile tissue damage in diabetes mellitus — induced erectile dysfunction
(DMED) rats and the effects of GSK872 and Yimusake intervention in
DMED rats. Methods

Male SD rats with normal sexual function were
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selected ,and diabetic rats were constructed by 2 consecutive days injections of streptozotocin (45 mg + kg™') , DMED
rats were screened and randomly divided into model group, experimental group, Yimusake group and combined group.
The normal and model groups were injected intraperitoneally with an equal amount of 0. 9% NaCl and gavaged with an
equal amount of distilled water; the experimental group was injected intraperitoneally with 1 mg - kg™' GSK872 and
gavaged with an equal amount of distilled water; the Yimusake group was injected intraperitoneally with an equal
amount of 0. 9% NaCl and gavaged with 250 mg - kg ™' Yimusake; the combined group was injected intraperitoneally
with 1 mg + kg ™' GSK872 and gavaged with 250 mg + kg ™' Yimusake. The expression of RIP3, mixed lineage kinase
domain like protein ( MLKL )

immunohistochemistry and immunofluorescence , o — smooth muscle actin (o« — SMA) and Collagen | were detected by

and transient receptor potential melastatin 7 ( TRPM7 ) were detected by

Western blotting in rat penile tissues. Results The positive area ratios of RIP3 in the penile tissues of normal ,model,

experimental , Yimusake and combined groups were (7.71 £ 1.92)% , (35.72 £2.73)% , (20.20 +2.51)%,
(19.94 £2.66)% and (9.31 £1.98) % ; MLKL positive area ratios were (7.39 =1.73)% ,(26.48 =1.74)% ,
(15.66 +1.87)% ,(15.88 £1.59)% and (8.45 +1.65)% ; TRPM7 positive area ratios were (6.43 £2.10)% ,
(35.77+1.78)% , (23.76 £+ 1.79)% , (25.24 +2.08)% and (9.39 + 1.72)% ; o — SMA protein relative
expression levels were 1.53 +0.13,0.39 +0.08,0.88 +0.14,0.86 £0.12 and 1.52 + 0. 12; Collagen [ protein
relative expression levels were 0.29 £0. 10,1.20 +0. 14,0. 73 £0.07,0. 71 £0. 11 and 0. 31 £0. 10. The differences
between the above indices in the model group compared with the normal group,the above indices in the experimental group
compared with the model group,the above indices in the Yimusake group compared with the model group and the above
indices in the combined group compared with the model group were all statistically significant (all P <0.05). Conclusion
RIP3/MLKL/TRPM7 necroptosis pathway may participate in regulating the progression of DMED rats by promoting cell death
and fibrosis ,while GSK872 and Yimusake may ameliorate penile injury in rats by inhibiting this pathway.

Key words; Yimusake tablet; GSK872; receptor — interacting protein kinase 3/mixed lineage kinase domain like

protein /transient receptor potential melastatin 7 ; necroptosis; diabetes mellitus — induced erectile dysfunction
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Table 1 Changes in random blood glucose, penile erection and sexual behavior of rats during modeling(x +s)

ltem Group 0 week 2 weeks 4 weeks 6 weeks 8 weeks
Blood glucose Normal 5.40 £0.71 5.41 £0.76 5.19 £0.76 5.17 £0. 63 5.26 £0.57
(mmol « L™") Diabetes 5.51 £0.58 24.83 £3.96 " 26.68 £4.13* 25.62 £3,52* 26.33 £3.36"
Erectile Normal 488. 35 +£299. 96 398.60 +224. 11 342.75 £207.52 250.95 +144. 08 241.00 +149. 63
latency (s) Diabetes 483. 48 +£266. 14 594.20 +£320. 64 * 1 115.89 £407.23 * 1 662.37 +231.05 * 1794.20 £27.45*
Erectile Normal 4.40 £1.57 4.80£1.51 7.45 £2.42 7.25+2.02 7.70 +1.98
frequency Diabetes 4.43 £1.60 2.43£1.24" 1.31£0.97 " 0.46 £0.79 0.07 £0.37*
Mounting Normal 440. 40 +285.26 294.50 +£213.36 265.45 £238.22 192. 15 £141. 96 174. 10 £109. 30
latency (s) Diabetes 381.38 £237.02 639. 68 +298. 18 * 1203.89 £405.74 * 1.633.18 £259.26* 1780. 14 £84. 47 *
Mounting Normal 4.25 £1.77 8.60 +3. 82 10. 80 £5. 10 10.90 £3.91 12.75 £3.23
frequency Diabetes 3.92+1.71 2.72+1.73* 1.76 1. 62" 0.65+1.04" 0.14 +0.56 "
Intromission Normal 440. 40 +285. 26 294.50 +£213.36 265.45 +£238.22 192. 15 +141. 96 174. 10 +109. 30
latency (s) Diabetes 381.38 £237.02 639. 68 £298. 18 * 1300. 10 £434. 14 * 1651.25 £241.54* 1783.82+72.36*
Intromission Normal 4.25+1.77 8.60 +£3. 82 10.80 +5. 10 10.90 +£3.91 12.75 £3.23
frequency Diabetes 3.92+1.71 2.72+1.73* 1.48 £1.63* 0.53 +0.88" 0.11+0.45"
Ejaculation Normal 440. 40 +285. 26 294.50 +£213.36 265.45 £238.22 192. 15 £141. 96 174. 10 £109. 30
latency (s) Diabetes 381.38 £237.02 639. 68 +£298. 18 * 1300. 10 £434. 14 * 1651.25 +241.54* 1783.82+72.36*
Ejaculation Normal 4.25+1.77 8.60 +3.82 10.80 +£5. 10 10.90 +£3.91 12.75 +3.23
frequency Diabetes 3.92+1.71 2.72+1.73" 1.48 +1.63" 0.53 +0.88 " 0.11 +0.45"

Normal group, citric acid — sodium citrate buffer(n =20) ; Diabetes group,45 mg « kg ! streptozotocin ( n = 130

Compared with normal group, * P <0. 05.

1
Figure 1

A ;:Normal group,0.9% NaCl and distilled water; B:Model group,0.9% NaCl and distilled water; C:Experimental group,1 mg + kg ~' GSK872 and distilled
water; D; Yimusake group,0. 9% NaCl and 250 mg - kg ' Yimusake; E:Combined group,l mg « kg ™' GSK872 and 250 mg + kg ~' Yimusake;p — ; Phospho-

rylated — ;RIP3;Receptor interacting protein kinase 3 ; MLKL: Mixed lineage kinase domain like protein; TRPM7 ; Transient receptor potential cation channel
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at 0 week,n =123 ,at 2,4,6,8 weeks) ;

Changes in necroptosis in rat penile tissue measured by immunohistochemical analysis among each group ( x200)
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Table 2 Changes in the mean fluorescence intensity of key necroptosis factor in rat penile among 5 groups(x +s)

Group n RIP3 p - RIP3 MLKL p - MLKL TRPM7
Normal 10 3.00 +1.01 2.28 0. 88 5.95+1.22 3.67£1.17 3.55+1.24
Model 10 19.09 £1.13* 17.76 +1.15 24.18 +1.18* 21.68 +1.37* 20.37 £1.70 "
Experimental 10 12.77 +1.24* 12.02 £0.95* 16.02 +1.29* 12.08 £1.03* 14.18 +1.37*
Yimusake 10 11.58 +1. 32" 11.13 1. 10* 15.30 1. 10" 11.02 + 1. 06" 12.68 +1. 48"
Combined 10 5.42 1. 10%44 3.94 +1.07%/A 7.75 1. 16*44 5.49 0. 96~ 4 3.78 £1.37*/A

Compared with normal group, * P <0. 05; Compared with model group,*P <0. 05; Compared with experimental group, > P <0. 05; Compared with Yimusake

group, 4 P <0. 05.
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Figure 2  Changes in the expression levels of o — smooth muscle
actin (o —SMA) and Collagen [ in rat penile tissue by Western
blotting

A — E refer to figure 1.
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