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Research ers have trans planted human neur ons into rat brains in work that aims to shed fresh light on debil it at ing neur o lo -
gical and psy chi at ric dis orders such as epi lepsy and schizo phrenia.
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The clumps of human cells took root inside the animal brains, hooked up to their blood sup plies and tapped into rat brain cir -
cuits, allow ing them to sense whisker move ments and change how the anim als behaved.
The ground break ing pro ced ure means sci ent ists can now study how brain cells from patients with neuro psy chi at ric dis orders 
mal func tion in a liv ing brain, and assess the impact of drugs in real time.
“Psy chi at ric dis orders are a huge bur den on soci ety and it is very, very clear that we need bet ter mod els for study ing them,” 
said Ser giu Pasca, a pro fessor of psy chi atry who led the research at Stan ford Uni versity. “We see patients and patients’ fam il -
ies that are des per ate. There is no time to waste.”
The work is the latest advance in the eth ic ally com plex �eld of brain organoids, in which sci ent ists grow tiny balls of human 
brain cells in the labor at ory. Research ers have used organoids to probe brain devel op ment, aut ism, and the impact of infec -
tions such as Zika virus, but some have asked how sci ent ists will know if organoids ever reach a point that they su� er or 
become con scious.
One prac tical issue facing the �eld is that lumps of brain tis sue grown in the lab behave di� er ently to neur ons in the brain. 
Part of the prob lem is that organoids are not bathed in nutri ents from a blood sup ply and not wired into the broader brain cir -
cuitry.
To over come these lat ter prob lems, Pasca and his col leagues grew human brain organoids in a dish until they com prised 
between 500,000 and 1m neur ons. The 1.5mm-wide balls of tis sue were then trans planted into new born rat brains, spe ci�c -
ally a region called the soma to sensory cor tex, which pro cesses tact ile sen sa tions such as whisker move ment.
Five months later, MRI scans showed that the clumps of human brain tis sue had grown six to eight times lar ger and hooked 
up to the animal’s blood sup ply. The human brain cells did not replace rat brain tis sue but instead wired into it. Once
grown, each organoid added about 5m human neur ons to the rat’s 30m. Some rats received two organoids, one on each side of 
the brain.
Tests on the anim als found no evid ence that they per formed any bet ter, or su�ered ill-e�ects. But the human neur ons 
�ickered with activ ity when air was blown across the rats’ whiskers, show ing a meld ing between rat and human brain tis sue. 
The sci ent ists later trained the rats to expect a drink of water when the human cells in their brains were activ ated, show ing 
that the human cells could a�ect the rats’ beha viour.
To show how the pro ced ure could be valu able for research, the sci ent ists cre ated brain organoids from healthy human cells 
and oth ers from patients with a genetic dis order called Timothy syn drome and trans planted them into rat brains. The 
patients’ brain organoids grew to the point that they exhib ited clear abnor mal it ies. Details are pub lished in Nature. The team 
intends to study a range of con di tions from epi lepsy and schizo phrenia to spe ci�c forms of aut ism, along side drugs that 
might help some patients.
Gab ri ele Lig nani at UCL’s Insti tute of Neur o logy said the work was “excit ing” and opened new aven ues to study neuro psy chi -
at ric dis eases. “The com bin a tion of human cells with a full-body animal model over comes lim it a tions that these mod els have 
by their own,” he added.
Hank Greely, the dir ector of the Cen ter for Law and the Bios ciences at Stan ford Uni versity, who advised on the study, said 
organoid research raises a num ber of eth ical issues. “What if the organoid has some kind of con scious ness and it su� ers as a 
res ult of the trans plant? Or what if the trans planted animal takes on “human” char ac ter ist ics?” he said. Greely does not 
believe these are prob lems today, but con siders them worth dis cuss ing as the work advances. “It is not too early to think 
about how we could try to determ ine ‘soci ety’s’ answer, if that day arrives,” he said.
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