Researches in Hadassah and the Hebrew University:

"Pregnancy rehabilitates the renewal of cells and tissues in grown mice"

A perceptional breakthrough – identification and proper operation of healing tissue mechanism during pregnancy might help patients that are not necessarily pregnant women. 

In an article that was published this week in the exclusive "Genes and Development" magazine, a group of researchers from the Department of Obstetrics and Gynecology in Hadassah Ein Kerem University Hospital, and the Department of Developmental Biology and Pathology in the Hebrew University Faculty of Medicine, shows how pregnancy rehabilitates the liver's renewal mechanism in grown mice.

The tissue renewal ability of the body decreases with age, and the healing rate in reaction to injury slows down. This is due to many causes including changes in growth factors or in extracellular matrix components, accumulation of DNA damage, increased presence of intracellular oxygen reactive species, and decline in responsiveness of progenitor cells. These phenomena can be seen in the liver, the skin, the bones, the blood cell generation mechanism, the vessels, the nerves and muscles. 

Lately, it has been demonstrated that connecting the blood system of an old mouse to the blood system of a young one, improves the muscle rehabilitation ability in the old mouse. Pregnancy is a natural state in which animals share the same blood system – the older animal (the mother) is exposed to a very young animal (the fetus). In their study the group of researchers from Hadassah and the Hebrew University School of Medicine (Dr. Yuval Gielchinsky, Prof. Neri Laufer, Effi Weitman, Dr. Rinat Abramovitch, Dr. Zvi Granot, Prof. Yehudit Bergman and Dr. Eli Pikarsky) shows the remarkable abilities of the pregnancy state to rejuvenate the renewal abilities of an organ's extreme function as a result of an operation trauma, as occurs in real life after an injury/trauma or an operation for liver cancer. Two days after the removal of the liver from young female mice – some pregnant and some aren't – re-growth of 82% of the volume of the removed tissue was found, with no mortality as a result of the operation. In old mice that were not pregnant, a only 46% re-growth of the removed tissue was found along with 47% mortality, while old pregnant mice showed a substantial liver renewal rate (96%) and their mortality rate was 9%.

Renewal of the liver after partial hepatectomy ordinarily occurs by proliferation of the liver tissue's cells. This renewal is damaged with aging. This current research shows for the first time that pregnancy causes a transition from rapid proliferation of the liver cells to a liver renewal process based on the cell dimensions' growth (hypertrophy). By blocking the main mediator of the switch from rapid proliferation to hypertrophy in pregnant mice, the researchers have managed to block the growth in cell dimension while restoring the proliferation of liver cells in mice, after partial hepatectomy. In addition, by administering a drug that activates the same mediator in old nonpregnant mice, was sufficient to operate the cell dimension growth mechanism, thus imitating a pregnant state. Remarkably, this treatment substantially improved the liver renewal ability and the chance of survival for old mice. 

These findings demonstrate that the renewal that's based on rapid cell reproduction – the default mechanism in nonpregnant mice, is severely compromised as a result of aging. In contrast, healing by cell growth, as found in pregnant mice, remains resistant to aging. Treatment strategies based on operation of alternative renewal mechanisms such as this might help slow down and improve the functional deterioration caused by aging.

The article summarizes four years of research. The group of researchers has registered a provisional patent for developing medications based on their findings. The patent was registered by "Hadasit" and "Yissum" – Hadassah and the Hebrew University's technological implementation companies. 

"This discovery is valuable when it comes to aging organisms because this renewal means is not affected by aging", say the researchers. "It might be possible to implement similar means in order to improve the liver renewal in the elderly. These types of developments might substantially affect the chances of candidates for liver surgery that are at risk of complications from the operation".
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