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ALTERATIONS IN THE NITRIC OXIDE SYNTHASE (ENOS) PATHWAY OF HUMAN UMBILICAL 
VEIN ENDOTHELIUM OF NORMAL AND DIABETIC PREGNANCIES: Diabetes mellitus (DM) is 
characterized by vascular dysfunction. Normal human umbilical vein endothelial cells (HUVEC) 
develop vasodilatory adaptation to support fetal growth. The possibility exists that HUVEC of DM 
pregnancies may not develop this adaptation. The mechanism of this phenomenon is unclear but may 
result from altered eNOS activation and/or limited pool of active eNOS capable of nitric oxide (NO) 
production. This is the first investigation in humans which has sought to determine directly if there is a 
functional difference in eNOS activation between the HUVEC of DM and non-DM pregnancies. 
Methods of dual imaging of calcium [Ca2+] response to vasodilation and simultaneous NO production 
in uterine artery endothelium have been used to study the vasculature of normal and preeclamptic 
pregnancies. The same methods were used to determine endothelial dysfunction in DM pregnancies. 
Umbilical veins of normal (N=7) and DM (N=5) subjects were imaged using Fura-2 and DAF-2 to 
detect Ca2+ and NO in real time in response to stimulation with ATP (100 uM). Recordings show that 
[Ca2+] signaling in the HUVEC of DM pregnancies is similar to that of normal pregnancy, with an 
initial peak followed by repeated Ca2+ bursts that are synchronized between cells. However, the 
sustained NO production that is characteristic of normal pregnancy is lacking in the DM HUVEC. This 
was also true in response to the pharmacologic stimulant ionomycin, suggesting there is a limitation 
at the level of eNOS activation, which contrasts findings in previous studies of HUVEC of 
preeclamptic pregnancies, where endothelial dysfunction is evident as a failure to signal at the level 
of [Ca2+].We conclude that in DM pregnancies [Ca2+] signaling appears normal. The difference 
between normal and DM pregnancies is decreased production of NO, which appears to correlate with 
a smaller pool of bioactive eNOS. Such a failure to respond is consistent with direct damage to eNOS 
by reactive oxygen species (ROS), toxic substances known to be perpetuated by the hyperglycemic 
environment of DM. 
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