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 Product Information Sheet 
 
Cognilace™ contains Phytotherapeutic Extracts of Astragulus 
membracanus, Salvia miltiorrhiz, Radic Paoenia rubras, 
Polygonum multiflorum, Dryobalanops aromatica (Borneal), 
Callus spatholobi and Cinnamomum vera. The principal action of 
Cognilace is in modulating the Integrated Stress Response (ISR) by 
modulating the PERK pathways that induce the sustained PERK 
signaling associated with chronic or severe endoplasmic reticulum 
(ER) insults. Imbalances in ER proteostasis can propagate to 
extracellular environments through the secretion of proteins in 
non-native conformations that accumulate as toxic oligomers and 
aggregates associated with proteotoxicity in etiologically diverse 
protein aggregation diseases, including many amyloid diseases. 

Consistent with a role for PERK in dictating both protective and 
pro-apoptotic responses to specific ER insults, imbalances in PERK activity caused by genetic, 
environmental, or aging-related factors is implicated in the pathogenesis of diverse diseases. Sustained 
PERK signaling associated with chronic or severe ER insults is implicated in neurodegeneration associated 
with diseases such as Alzheimer’s disease and prion disease. 

The PERK signaling arm of the unfolded protein response (UPR) has a critical role in defining cellular 
survival in response to pathologic insults that disrupt endoplasmic reticulum (ER) proteostasis (i.e., ER 
stress). PERK is activated in response to ER stress through a mechanism involving PERK dimerization and 
autophosphorylation. Once activated, PERK phosphorylates the α subunit of eukaryotic initiation factor 2 
(eIF2α). This results in both a transient attenuation in new protein synthesis and the activation of stress-
responsive transcription factors such as ATF4. PERK-dependent ATF4 activation induces expression of 
stress-responsive genes involved in diverse biologic functions including cellular redox, amino acid 
biosynthesis, and apoptotic signaling. Apart from eIF2α, PERK also phosphorylates NRF2 to promote 
cellular redox regulation during ER stress. Through this integration of transcriptional and translational 
signaling, PERK has a central role in dictating cellular proteostasis and survival in response to varying levels 
of ER stress. During acute ER insults, PERK signaling is important for regulating protective biologic 
functions including metabolite homeostasis, cellular redox homeostasis and mitochondrial function.  

Alterations in PERK signaling can challenge extracellular proteostasis by reducing the secretion of proteins 
in native, functional conformations and increasing the extracellular accumulation of soluble oligomers 
associated with the pathogenesis of diverse protein aggregation diseases. Imbalances in PERK signaling 
are implicated in the onset and pathogenesis of etiologically diverse diseases. PERK inhibition during ER 
stress increases the secretion of the disease relevant amyloidogenic proteins in non-native conformations 
that accumulate extracellularly as soluble oligomers. This indicates that PERK signaling has an important 
role in dictating extracellular proteostasis by controlling the conformational integrity of secreted proteins. 
Genetic, aging-related, or pharmacologic conditions that reduce PERK signaling could lead to pathologic 
imbalances in extracellular proteostasis that contribute to human disease.  
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The Phytotherapeutic ingredients in Cognilace include: 
 
Astragalus membranaceus Suppression of PERK-ATF4-CHOP pathway by Astragaloside IV (AS-IV) is 
associated with inhibition of ER stress-induced podocyte apoptosis. The protective effect of AS-IV on ER 
stress-induced podocyte apoptosis is associated with inhibition of PERK-ATF4-CHOP pathway.  
Astragaloside IV(AS-IV) is a novel saponin purified from Astragalus membranaceus. 
 
Salvia miltiorrhia, operates by increasing blood flow and dissipating stasis improving heart and blood and 
it is mainly used to treat cardiovascular and cerebrovascular diseases. Studies have found that these 
compounds mainly include tanshinone I, tanshinone IIA, tanshinone IIB.  It promotes microcirculation, 
dilates coronary arteries, enhances blood flow, prevents uptake and oxidation of LDL, and protects from 
ischemia-reperfusion injury Salvia miltiorrhia  also contains a neuroprotective agent. Salvianolic B, a was 
found to promote neuronal stem progenitor cells proliferation in vitro and in vivo.  
 
Caulis spatholobi, (SC) has been widely used for the treatment of blood stasis syndrome and dramatically 
decreased thrombus weight. SC decreased tissue factor (TF) protein expression, inflammatory cells 
influxes in thrombosed vein wall and serum levels of inflammatory cytokines and CRP. Further, SC up-
regulated Sirtuin 1 (SIRT1) protein expression and down-regulated acetylated-NF-κB p65 (Ace-p65) 
protein expression. SC up-regulated nuclear factor-erythroid 2 related factor 2 (Nrf2) and heme 
oxygenase-1 (HO-1) protein expressions, and down-regulated phosphorylated-NF-κB p65 (p-p65) protein 
expression. 
 
Radix paoenia rubras, is mainly used to treat ischemic cerebrovascular disease, including acute cerebral 
infarction, cerebral thrombosis, concussion, and post-traumatic brain syndrome. It possesses remarkable 
antithrombotic property in blood. This property could be associated with activating blood flow, 
anticoagulation activity, the regulation of active substances in vascular endothelium, and maintaining the 
balance of TXA2 and PGI2. 
 
Polygonum multiflorum, Emodin mitigates podocytes apoptosis by inhibiting the PERK-eIF2α signaling 
pathway in vivo and in vitro. emodin treatment decreased the expression of phosphorylated protein 
kinase RNA-like endoplasmic reticulum kinase (P-PERK), phosphorylated P-eIF2α, ATF4, and CHOP.  
 
Dryobalanops aromatica (Borneol) Borneol is a monoterpenoid component derived from Dryobalanops 
aromatica Gaertn. It has been widely used in traditional Chinese medicine as a messenger drug, which 
facilitates the transport of multiple drugs to specific sites and harmonizes the effects of those drugs.  
Borneol showed tissue-specific Blood-Brain Barrier -opening effect, which was associated with its 
regulation of the ultrastructure of brain tissues and the expressions of Mdr1a, Mdr1b, and Mrp1. Studies 
have shown that borneol could increase the permeability of BBB and enhance the therapeutic effect of 
drugs. At the same time, borneol can maintain the integrity of the BBB structure and cell composition, 
reduce the BBB permeability, and protect the BBB and brain tissue. 
 
Cinnamomum verum. Contains antioxidants, including polyphenols, phenolic acid and flavonoids. 
 
 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/microcirculation
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A cryo-electron microscope rendering of an ISRIB molecule.  Image by the Adam Frost lab  

 
University of California San Francisco  
 
Rapid Rejuvenation of Mental Faculties in Aged Mice Implicates Reversible Physiological 
‘Blockage’ Behind Age-Related Cognitive Losses, By Nicholas Weiler  
 
Just a few doses of an experimental drug can reverse age-related declines in memory and mental flexibility in 
mice, according to a new study by UC San Francisco scientists. The drug, called ISRIB, has already been shown 
in laboratory studies to restore memory.  
 
In the new study, published Dec. 1, 2020, in the open-access journal eLife, researchers showed rapid 
restoration of youthful cognitive abilities in aged mice, accompanied by a rejuvenation of brain and immune 
cells that could help explain improvements in brain function. “The data suggest that the aged brain has not 
permanently lost essential cognitive capacities, as was commonly assumed, but rather that these cognitive 
resources are still there but have been somehow blocked, trapped by a vicious cycle of cellular stress,” “Our 
work with ISRIB demonstrates a way to break that cycle and restore cognitive abilities that had become walled 
off over time.”  
 
Could Rebooting Cellular Protein Production Hold the Key to Aging and Other Diseases?  
Based on a cellular quality control mechanism called the integrated stress response the ISR normally detects 
problems with protein production in a cell — a potential sign of viral infection or cancer-promoting gene 
mutations — and responds by putting the brakes on cell’s protein-synthesis machinery. This safety mechanism 
is critical for weeding out misbehaving cells, but if stuck in the on position in a tissue like the brain, it can lead 
to serious problems, as cells lose the ability to perform their normal activities. Animal studies by Walter and 
Rosi, have implicated chronic ISR activation in the persistent cognitive and behavioral deficits seen in patients 
after TBI, by showing that, in mice, brief ISRIB treatment can reboot the ISR and restore normal brain function 
almost overnight.  The cognitive deficits in TBI patients are often likened to premature aging, which led Rosi 
and Walter to wonder if the ISR could also underlie purely age-related cognitive decline. Aging is well known 
to compromise cellular protein production across the body, as life’s many insults pile up and stressors like 
chronic inflammation wear away at cells, potentially leading to widespread activation of the ISR.  “We’ve seen 
how ISRIB restores cognition in animals with traumatic brain injury, which in many ways is like a sped-up version 
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of age-related cognitive decline,” said Rosi, who is but asking whether the drug could reverse symptoms of 
aging itself was just a logical next step.”  
 
 
Improves Cognition, Boosts Neuron and Immune Cell Function  
In the new study, researchers led aged animals to escape from a watery maze by finding a hidden platform, a 
task that is typically hard for older animals to learn. But animals who received small daily doses of ISRIB during 
the three-day training process were able to accomplish the task as well as youthful mice, much better than 
animals of the same age who didn’t receive the drug.  
 
The researchers then tested how long this cognitive rejuvenation lasted and whether it could generalize to 
other cognitive skills. Several weeks after the initial ISRIB treatment, they trained the same mice to find their 
way out of a maze whose exit changed daily – a test of mental flexibility for aged mice who, like humans, tend 
to get increasingly stuck in their ways. The mice who had received brief ISRIB treatment three weeks before 
still performed at youthful levels, while untreated mice continued to struggle.  
 
To understand how ISRIB might be improving brain function, the researchers studied the activity and anatomy 
of cells in the hippocampus, a brain region with a key role in learning and memory, just one day after giving 
animals a single dose of ISRIB. They found that common signatures of neuronal aging disappeared literally 
overnight: neurons' electrical activity became responsive to stimulation, and cells showed more robust 
connectivity with cells around them while also showing an ability to form stable connections with one another 
usually only seen in younger mice.  The researchers are continuing to study exactly how the ISR disrupts 
cognition in aging and other conditions and to understand how long ISRIB’s cognitive benefits may last. Among 
other puzzles raised by the new findings is the discovery that ISRIB also alters the function of the immune 
system’s T cells, which also are prone to age-related dysfunction. The findings suggest another path by which 
the drug could be improving cognition in aged animals and could have implications for diseases from 
Alzheimer’s to diabetes that have been linked to heightened inflammation caused by an aging immune system.  
“This was very exciting to me because we know that aging has a profound and persistent effect on T cells and 
that these changes can affect brain function in the hippocampus,” said Rosi. “At the moment, this is just an 
interesting observation, but it gives us a very exciting set of biological puzzles to solve.”  
 
Broad Effects Exemplify ‘Serendipity’ of Basic Research of the University of California’s QB3 biotech innovation 
hub, following Walter’s 2013 study showing that the drug seemed to instantly enhance cognitive abilities in 
healthy mice. To Rosi, the results from that study implied some walled-off cognitive potential in the brain that 
the molecule was somehow unlocking, and she wondered if this extra cognitive boost might benefit patients 
with neurological damage from traumatic brain injury.  
 
ISR’S WIDE-RANGING IMPLICATIONS  
Chronic ISR activation and resulting blockage of cellular protein production may play a role in a surprisingly 
wide array of neurological conditions. Here are the conditions where there is already evidence that the ISR 
plays a role, and which could potentially be treated with an ISR-resetting agent: 
 
Frontotemporal Dementia  
Alzheimer’s Disease 
Amyotrophic Lateral Sclerosis (ALS)  
Age-related Cognitive Decline  

Multiple Sclerosis 
Traumatic Brain Injury  
Parkinson’s Disease 
Down Syndrome 
Prion Disease
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