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Oxidation products of cholesterol have been shown to be present in oxidizedlow density lipoprotein
and 1n atherosclerotic lesions. Here we shown three oxysterols,Cholesterol-Sa-6a-epoxide (EPO),
7-keto-cholesterol (7-Keto) and Cholesterol-3a5¢-6B-triol (Triol) induced cytotoxicity were regulated
by MAP kinase and Akt,eNOS phosphorylation pathway through diversal pathways in human
umbilical endothelial cells (HUVECS). Three oxysterols shown different mechanisms and dual aspects
of regulation pathway, apoptosis and cell protection, in HUVECs. Epoxide did not cause cytotoxicity
within 18 hrs and show the induction of cell protection proteins, ERK, Akt and p-eNOS in HUVECs
within 2 hrs at lower concentration (0.1 ~10 fg/ml). Triol have obvious dual effects in apoptosis and
cell protection. a) Apoptosis pathways: Triol caused JNK phosphorylation leading the caspases-3
activation and apoptosis, and this effect can be inhibited by JNK inhibitor (SP). The activation of
caspase-3 also can be inhibited by L-NAME and wortmannin, indicated the role of PI3 kinase and
eNOS phosphorylation were leading to apoptosis. b) Cell protection: Triol also induced ERK
phosphorylation, when administrated ERK inhibitor, PD98059, can promote caspase-3 activity and
apoptosis. 7-Keto induced ERK, eNOS and c-JUN phosphorylation. Although 7-keto can induced
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caspase-3 activation, but it might not through JNK, PI3 kinase or eNOS pathway, because SP,
wortmannin and L-NAME did not inhibited 7-keto induced caspase-3 activation. Finally, the role of
oxysterols in HUVECS 1s contraversal, we found that triol and 7-Keto can induced apoptosis in higher
concentration. But there 1s still a cell protection pathway going in the same time. Different with triol
and 7-keto, epoxide only shown the benificial effect in this study. Some key proteins involve in these
signaling pathway still await to confirm, like PI3 Kinase and Akt in three oxysterols, JNK in 7-keto,
and p-cJUN 1n triol. We need more information to fill in the pathway and make final conclusion when
available.
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SEEF LS R R 4 0 &S pg/ml~ 10 wg/ml 120 @ g/ml o i = dhapoptosis R % A %] A 30
% ~ 40 %% 50 % » ™ necrosis I K A B 54 %~ 4%% 10 % 0 ¥ 2P B e T-Keto ¥
ez = A1 3 & fapoptosis © @ 7-Keto 220 g g/ml #7id = dmecrosis F L3t PR & 0 T
PR i L 7-Keto 2HUVECsA & 3% % ch5e = A L Mapoptosis & 2 @ @ 4B BB P » bldo
HH20 pg/ml> B PpFE LA o) £ mecrosis Rk A A o

Epoxide— % **Epoxide » 2 7 % £ AMTT 36 B | FFp enE %23 #REI - AFEL R
% ¢ > A g aHUVECs %4 05 ~ 20 wg/ml 9Epoxide 36 | P2 t& » Epoxide %+t
HUVECs 72823 ¢ = P 8 enimfe 7 = % » L F apoptosis IR % » X F necrosis IR % )
7 (data not shown) - %ot Epoxide “HUVECse& & ¥ it 2 & f & e T » 436 B pF2
I C R LA

F - MR FAR A % MAP kinases 2 c-Jun engifis it

i ¥ 5wy ¥ o MAPkinases 2 HApM ol LB Flwe @ P F L L O
B o Bt ARBRTAIED 7 2 B RFF CERRAM A SRR R L e ST
*ehimte & 428 F 2 1 MAP Kinases cgifk it o SV 1% & 3 & gL % %p-ERK ~ p-JNK
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g s iy At e PR A Bp-eNOS(S1177) % p-eNOS(T495) % I o Triol 5 g/ml ek & 2T
p-eNOS(S1177) € %60 ~ 120 ~ 45~ EA4LH F 0k > @ p-eNOS(T495) 4 215 » 4=+ F E
1 %30~60 A48+ Pk E(Fig7A)7-Keto 210 pe/ml #5k B 2 T »p-eNOS(S1177)
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Figure 1. The concentration-dependent cytotoxic effects induced by oxysterols inHUVECS. Cells were
treated with different concentrations of oxysterols and MTTassay was performed after 18h (A), 24h (B),
and 36h (C). The cytotoxicity effect wasoccurred between 10 ¢ g/ml and 30 u« g/ml. The percentage of
cell viability wasexpressed as mean = SEM. n=3).
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Figure. 2 Cells were treated with different concentrations of Triol for 2h (A)and 15h (B). Apoptosis
was determined by annexin V-PI double staining and analyzed by flowcytometry. Triol induced
apoptosis in HUVECs depended on the concentration.

Figure. 3 Cells were treated with Triol 20 ¢ g/ml for 2h(A) and 7.5 1« g/ml for 15h(B).Apoptosis was
determined by annexin V-PI double staining and analyzed by flowcytometry.
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Fig 4 Cells were treated with 10 « g/ml of (A) Epoxide, (B) Triol, (C) 7-Keto for theindicated time.
Equal amounts of soluble lysates (10 ~ 50 wg) were subjected toelectrophoresis. The blots were
analyzed using a specific antibody against. ERK and 5 -actin for loading control. Con : control
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Fig 5 Cells were treated with (A) 1 u« g/ml Epoxide, (B) 5 1 g/ml Triol for theindicated time. Equal
amounts of soluble lysates (10 ~ 50 2 g) were subjected toelectrophoresis. The blots were analyzed
using a specific antibody against p-JNK.JNK and /3 -actin for loading control. Con : control
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Fig 6 Cells were treated with 10 « g/ml of 7-Keto for the indicated time. Equalamounts of soluble
lysates (10 ~ 50 w«g) were subjected to electrophoresis. The blotswere analyzed using a specific
antibody against p-c-jun, and /3 -actin for loadingcontrol. Con : control
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Fig 7 Cells were treated with (A) Epoxide 0.5 1 g/ml, (B) Triol 5 i g/ml, (C) 7-Keto10 £ g/ml for the
indicated time. Equal amounts of soluble lysates (10 ~ 50 1 g) weresubjected to electrophoresis. The
blots were analyzed using a specific antibodyagainst p-eNOS(pS1177), p-eNOS(pT495), and /3 -actin

for loading control. Con :control
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Fig 8 Cells were treated with (A) Epoxide 10 1 g/ml, (B) Triol 20 w g/ml for theindicated time. Equal
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amounts of soluble lysates (10 ~ 50  g) were subjected toelectrophoresis. The blots were analyzed
using a specific antibody againstp-Akt(thr308), and /S -actin for loading control. Con : control

160 -
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100 -
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Figure 9. The effects of 15d-PGJ2 on oxysterols induced cytotoxicity inHUVECs. Cells were treated
with different concentrations of oxysterols and MTTassay was performed after 24h with and without
15d-PGJ2. The cytotoxicity effect wasoccurred between 10 1 g/ml and 30 w g/ml. The percentage of
cell viability wasexpressed as mean = S.EM. (n=3) .
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Figure 10. The effects of 15d-PGJ2 on oxysterols induced p65 trabslocation inHUVECs. Cells were
treated with different concentrations of oxysterols and EMSA was performed after 30 min with and
without 15d-PGJ2. The supershift effect was occurred when P65 antibody was added.
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