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24h 6 0.41 £0.02 3.21 +0.48 90.62 +11.25 98.65 +12.34 163.39 +21. 05
48 h 6 0.63 0. 03 3.58 +0.37 141.23 +17. 81 135.22 +20. 66 254.31 £24.36
72h 6 0.74 £0.05 3.97 £0.52 162. 33 +£20. 32 182. 67 £25.18 317.52 £19. 34
24h 6 0.56 +0. 04" 9.49 +1.12" 123.19 £13. 56" 70.34 =8. 68" 247.82 +28.25"
48h 6 0.81 +0.05" 14.86 +1. 41" 198.58 +22.67" 94,55 £13.07" 324.68 +29. 81"
72h 6 0.95 £0. 04" 25.71 +2.16" 231.74 £30. 18" 128.84 +15. 06" 420.36 £27.31"
24h 6 0.47 +0.022 5.37 +0.64%4% 02,87 +9. 1844 93.48 +10.39% 170.36 +22. 6724
48h 6 0.70 +0.04% 8.95+0.81°4 145.87 =17.64%4%  129.54 +15.31% 261.31 +£26. 1524
72h 6 0.83 +0.042 17.13 £1. 822 170.31 +21. 3424 169.51 £20.62% 334.25 +27. 6824
24h 6 0.50 0. 03 7.38 £0.78%  117.54 £12.31 77.69 +8.98 209.21 +25. 14
48 h 6 0.75 £0. 04 11.19 +1.28%  189.69 +20. 16 106. 64 +17. 91 301. 64 +27. 34
72h 6 0. 88 0. 05 20.47 +2.332  220.36 +£26.46 145.63 £16. 18 380.91 +28. 34
24h 6 0.44 +0.0324 6.24 +0.77% 97.89 £9.98%2 91.61 £9. 124 183.47 +21.34%
48 h 6 0.68 +0.03% 9.67 +1.36% 156. 45 +16. 482 124.87 +15. 022 264.33 £22. 1844
72h 6 0.79 +0.05% 18.54 2. 142 175.97 £20.67% 162.89 +17. 082 361. 67 £25.54°
* P<0.05; AP <0.05; AP<0.05
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* P <0.05; AP <0.05; AP<0.05
3 mRNA (x%5)
IkBa IKK- NF+«B p50 NF+«B p65
6 1.06 +0. 08 1.01 +0.09 1.05 +0.07 1.03 +0.05
6 0.23 +0.08" 15.92 +1.86" 11.82 +1.03" 16.46 +1.67"
6 0. 67 0. 06 5.21 £0.79 3.27 £0.47 6.26 £0.71
6 0.54 +0.06°4 7.68 1. 122 5.45 +0. 682 8.51 £0.7144
+ 6 0.78 0. 05 4.18 +0. 63 2.22 £0.67 4.17 £0. 84
6 0.43 +0.03% 8.61 +1.09% 6.55+0.72% 10. 63 £0.65%
* P <0.05; AP <0.05; AP<0.05
4 (x«5)
IkBa KK NF+«B p50 NF+«B p65
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6 0.48 £0. 042 0.51 £0. 042 0.47 £0.05% 0.61 £0.072
* P <0.05; AP <0.05; AP<0.05
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Effects of Jili Tribulus terrestris L. on IKK-3/NF-«B Signaling Pathway in Hypothalamic Neuron Injury
Induced by Angiotensin ][I

GUO Jinhao' JIANG Yuehua® YANG Chuanhua® WANG Zhen'*

(1. First School of Clinical Medicine Shandong University of Traditional Chinese Medicine Jinan 250355; 2. Affiliated Hospital of
Shandong University of Traditional Chinese Medicine)

ABSTRACT Objective To explore the potential mechanism of Jili =~ Tribulus terrestris L. in the treatment of
hypertension. Methods The hypertension cell model was induced by angiotensin I ( Ang I) in the primary
cultured hypothalamic neurons from neonatal Wistar rats. During the pharmacodynamics observation the cells were
divided into 5 groups: model group (2 x 10 °mol/L Ang 1) low dose Jili group ( preincubated with 3 pg/ml Jili for
2 hours then 2 x 10 °mol /L Ang Il was added) high dose Jili group ( preincubated with 30 pg/ml Jili for 2 hours
then 2 x 10 “°mol/L Ang Il was added) Valsartan group ( preincubated with 10 “mol/L Valsartan for 2 hours then
2 x10 °mol/L Ang Il was added) and control group ( with no intervention) . Then the cell number the axonal
length the soma area the survival rate and the apoptosis rate in each group were detected at the 24th 48th and 72nd
hour after Ang Il intervention. Also the mRNA expression level of some cytokines such as IkBa IKK-a IKK-3
NF—+«B p65 JAK2 STAT3 ATl GnRH PKC and PI3K were detected at the 72nd hour. During the pharmacolo—
gical observation the cells were divided into 6 groups: model group (2 x 10 °mol/L Angll) Jili group ( preincubated
with 30 pg/ml Jili for 2 hours then 2 x 10 °mol /L. Angll was added) Valsartan group ( preincubated with 10 “mol /L
Valsartan for 2 hours then 2 x 10 °mol/L. Ang I was added) antagonist group ( preincubated with 20 pmol /L
TPCAKA for 2 hours then 2 x 10 °mol /L. Ang [l was added) Jili plus antagonist group ( preincubated with 30 wg/
ml Jili and 20 pmol/L TPCA- for 2 hours then 2 x 10 °mol/L Ang [ was added) and control group ( with no inter—
vention) . Then based on the results of pharmacodynamics observation the action time of Ang [l and the related cyto—
kines were determined. Also the expression level of mRNA and protein of related cytokines of each group were detected.
Results Compared with those in the control group the cell number the soma area the survival rate and the apopto—
sis rate in the model group increased significantly while the axonal length deceased significantly at each time point
after 24 hours after Ang [l intervention; compared with those in the model group the cell numbers the soma areas
the survival rates and the apoptosis rates in the high dose Jili group and Valsartan group decreased significantly while
the axonal lengths increased significantly ( P <0. 05) . Compared with those in the control group the expression levels
of IKK8 NF«B p65 JAK2 STAT3 ATlI GnRH PKC and PI3K increased significantly while the levels of IKK-o
and IkBa decreased significantly in the model group ( P <0.05). Compared with those in the model group the
expression levels of IKK3 NF«B p65 JAK2 ATl GnRH and PKC decreased and the levels of IKK-« and IkBa
increased in the high does Jili group; the expression levels of IKK8 NF«B p65 ATl and PKC decreased and the
levels of IKK-« and IkBa increased in the low does Jili group; the expression levels of IKK8 NF+«B p65 AT1
GnRH and PKC decreased and the levels of IKK-a and IkBa increased in Valsartan group ( P <0.05) . Based on
the results above the intervention time of Ang Il was determined as 24h and the related cytokines were determined
as IkBa IKK3 NF-«B p65 and NF«B p50. Compared with those in the control group the expression levels of the
mRNA and the protein of IKK3 NF«B p50 and NF+«B p65 increased while those of IkBa decreased in the model
group; compared with those in the model group the expressions of IKK3 NF-«B p50 and NF«B p65 decreased
while the expression of IkBa increased in Valsartan group and Jili group; compared with those in Valsartan group the
expressions of NF«B p65 and IKK-3 decreased while the expression of IkBa increased in Jili group ( P <0.05) .
Conclusion Jili could maintain the function of the blood pressure regulation center and its potential mechanism of
anti-hypertension might be related to regulating the IKK8/NF—«B signaling pathway in hypothalamic neurons.
Keywords hypertension; Jili = Tribulus terrestris L. ; hypothalamic neuron; IKK-{3/NF-«B signaling pathway;

mechanism of anti-hypertension; angiotensin [l
( : 2016 -06 -30; : 2016 - 10 -23)



