My name is Alex Miller and I am studying biology -> specialization track: neurology and neurological sciences. I have been referred to this website by a good friend of mine who was using Propecia (Finasteride 1 mg) for 9 years. He never had any sexual side effects or other problems during this time. But about two month ago, he started having problems with cognitive function, forgetfulness, slurring of speech and depression. He went to several doctors and in the end a neurologist told him, that these effects come from the propecia. He then stopped using it and told me that if I have some time left, I should look into the matter. He started researching too and found this forum, where he said people named this side effect "brain fog". Unfortunately, I just don't have the time to read through this forum. 

Before starting the research, I already knew that 5-alpha-reductase (5AR) has important functions in the central nervous system (CNS). So inhibiting it (by finasteride) might induce some side effects there. I will not address the possible sexual side effects but only the neurological ones. I will explain to you all what I have come up with so far. And guys: this is not looking good at all. 

First of all, 5AR exists in two different isozymes: 5AR type 1 (5AR1) and 5AR type 2 (5AR2). 5AR1 is present mainly in the brain, muscle, liver and in sebaceous glands. 5AR2 is referred to as the "peripheral 5AR" since it is present mainly in the prostate, seminal vesicles, liver and hair follicles. Finasteride is a specific type 2 inhibitor and doesn't inhibit 5AR1 in significant amounts. But here comes something that not many people know: 5AR type 2 is also expressed in very significant amounts in spinal chord motor neurons, actually in similar amounts found in the prostate (Poletti et al. 2003) and could have (damn it!: WILL have) an effect there. What kind of effect this is will be explained soon. 

Something else, that many people don't know: Both isozymes of 5AR have more functions than just Testosterone (T) -> Dihydrotestosterone (DHT) conversion. They do the following conversions: 

1. Testosterone -> Dihydrotestosterone 
2. Progesterone -> Dihydroprogesterone 
3. Deoxycorticosterone -> Dihydrodeoxycorticosterone 

The latter two conversions are also inhibited by finasteride and so the production of neuroactive steroids is inhibited, since their metabolic pathway continues like this: 

Dihydroprogesterone -> Tetrahydroprogesterone or also called Allopregnanolone. 
Dihydrodeoxycorticosterone -> tetrahydrodeoxycorticosterone 

These conversions are catalyzed by an enzyme called 3-alpha hydroxysteroid dehydrogenase (3-alpha HSD). 

You can read about these neuroactive steroids on Wikipedia in order to get a rough idea about them: 
Tetrahydrodeoxycorticosterone 
Allopregnanolone 

Although it states there, that Tetrahydrodeoxycorticosterone is synthesized by 5AR1 in the brain, this is only partially true since, as explained above 5AR2 is also present in the CNS namely in the motor neurons of the spinal chord. 

Now we come to the REAL concern: The inhibition of Allpregnanolone production. Although Allopregnanolone can be produced in the brain by 5AR1, the CNS is also dependent on peripheral 5AR2. I quote from "Implications of neuroimaging for the treatment of epilepsy": 

"Allopregnanolone formed in peripheral tissues readily enters the brain where it acts to enhance activation of GABA. A receptors" (William H. Theodore, MD; Clinical Epilepsy Section NIH Bethesda, MD). 

Now to repeat again: Finasteride definitely inhibits allopregnanolone production in spinal chord motor neurons where mainly 5AR2 is present and also reduces allopregnanolone levels in the brain and other parts of the CNS since these parts are dependent on peripheral 5AR2 conversion of progesterone to dihydroprogesterone which is then converted to allopregnanolone by 3-alpha HSD. 

The question is what the result of long-term allopregnanolone depletion is. Before you have to understand what the myelin sheath of neurons is. The axon of neurons (both, peripheral neurons and neurons in the CNS) are surrounded by an electrically insulating layer: the myelin sheath. This is vital for fast and efficient impulse propagation on the neurons. I don't want to go into details here. Fact is: Allopregnanolone has vital function in the myelination of neurons as seen in the following studies: 

When you read these, you'll see that the metabolic pathway of progesterone (inhibited by finasteride...) is vital for myelination and other functions in the CNS. In fact there are dozens of studies about the effects of progesterone metabolism and allopregnanolone on myelination. 

1. Progestins and antiprogestins: mechanisms of action, neuroprotection and myelination (Link) 


(1) http://link.springer.com/chapter/10.1007%2F3-540-26940-1_8
2. Progesterone: Therapeutic opportunities for neuroprotection and myelin repair (Link) 


(2) http://www.sciencedirect.com/science/article/pii/S0163725807001106
Quote: "Progesterone and its metabolites promote the viability of neurons in the brain and spinal cord. ". 

Didn't we say just before, that the motor neurons of the spinal chord expresses mainly 5AR type 2 (inhibited by finasteride)? So there will be a negative effect of myelination there for sure! 

2. Allopregnanolone treatment, both as a single injection or repetitively, delays demyelination and enhances survival of niemann-pick C mice (Link) 
(3) http://cat.inist.fr/?aModele=afficheN&cpsidt=17334014

3. There is also a study of Goumari et al. (didn't find it on the net) that shows the function of allorpegnanolone in myelination. Quote: "... allopregnanolone accelerated myelination ..." (Ghoumari et al. 2003b) 

Alright. Let's see what the effects of demyelination are: Read Myelin . http://en.wikipedia.org/wiki/Myelin
The most worrying effect is again demyelination of the motor neurons of the spinal chord which will be the effect of long term finasteride use: 

"Sub-acute combined degeneration of the spinal cord secondary to pernicious anemia can lead to anything from slight peripheral nerve damage to severe damage to the central nervous system affecting speech, balance and cognitive awareness. When myelin degrades, conduction of signals along the nerve can be impaired or lost and the nerve eventually withers." 

Do you see those symptoms? Speech is affected, balance and cognitive awareness. This is exactly what you call brain fog here. The question is whether this effect is reversible if you take finasteride for years. I certainly hope so for my friend although, you know, neurogegeneration can really be irreversible. 

It has to be said, that these effects are of LONG-TERM use but probably WILL eventually happen after years of finasteride use. 

Now, I don't want to scare any one of you. I just want to give my input as a student of neurological sciences. Is it worth it for you hair? My friend definitely regrets taking it. 

Please ask if you have any questions but I don't know if I have the time to answer them. 

--------------------------------------------------------------------------------------------------------

I think, not only the mental side effects but also the sexual side effects are a result of the neurological damage from finasteride. Namely, demyelination of the motor neurons in the spinal chord. These neurons need to work otherwise you do experience sexual dysfunction. Your sexual dysfunction condition (I read comments like "there is no connection between the brain and the penis") seems to be similar to the sexual dysfunction of multiple sclerosis. 

Read multiple sclerosis on Wikipedia. I quote the most important points: 

"Multiple sclerosis (abbreviated MS, also known as disseminated sclerosis or encephalomyelitis disseminata) is an autoimmune disease in which the body's immune response attacks a person's central nervous system (brain and spinal cord), leading to demyelination.." 

Your demyelination just happened because of a lack of allopregnanolone which is synthesized by 5AR2 (yes, type 2 and only type 2!!) in the spinal chord and not because of an immune response. But the condition is the same. 

Multiple sclerosis is a kind of Spinal Cord Injury. (see link) 

http://en.wikipedia.org/wiki/Spinal_cord_injury

I quote from there: 

"Sexual function is also associated with the sacral region, and is often affected. Men normally have two types of erections. The brain is the source of psychogenic erections. The process begins with sexual thoughts or seeing or hearing something stimulating or arousing. Signals from the brain are then sent through the nerves of the spinal cord down to the T10-L2 levels. The signals are then relayed to the penis and trigger an erection. A reflex erection occurs with direct physical contact to the penis or other erotic areas such as the ears, nipples or neck. A reflex erection is involuntary and can occur without sexually stimulating thoughts. The nerves that control a man's ability to have a reflex erection are located in the sacral nerves (S2-S4) of the spinal cord." 

So here you go: Sexual dysfunction. I don't think that an hormonal imbalance after finasteride use is the reason for the sexual dysfunction but rather the demyelination of the spinal chord, which prevents impulses from the brain to reach the genitals. This fits perfectly to the description of "no connection to brain and penis" which isn't like "normal" sexual dysfunction. If you have sexual dysfunction but normal Testosterone levels after using finasteride, your damage is neurological for sure. 

@Balance: Finasteride is a very potent inhibitor of 5AR2. Its inhibition is strong enough to stop hair loss (by a significant DHT reduction). So it certainly inhibits progesterone metabolism significantly too. 

@Smitty109: I meant in the first post, that during all these years my friend didn't experience sexual sides. But in the end he experienced them. They started at the same time as the mental ones. I didn't write it clearly, sorry. It seems that both are an effect of motor neuron damage in the spinal chord. 

To conclude: Finasteride has been tested by Merck before it got approved. It might be true that only 2% had side effects during that 5-year hair loss study. But neurodegeneration can happen over many years. And I bet they didn't check for demyelination. I think that most people taking finasteride over the years will experience neurological damage (demyelination) in the spinal chord. It's just that for some it happens in a shorter timeframe and for others it develops during several years. This is why Merck said, that no long-term studies have been done, so that they don't need to take responsibility for this kind of damage. But they certainly know that it will happen.

@Farrel: 

The explanation to this is really easy: Real Multiple Sclerosis affects the brain and spinal chord. Most symptoms come from neurodegeneration in the brain then ED follows when the neurons of the spinal chord get demyelinated. Obviously, you see the effect of the brain damage first. 

But: The brain has 5AR1 but the spinal chord has mainly 5AR2. Finasteride only inhibits 5AR2. I said the CONDITION at the spinal chord is the same. It's not a real case of MS though since the brain is not as strongly affected of 5AR2 inhibition as the spinal chord. But I personally still think the brain is somewhat affected from peripheral neurosteroid inhibition although not as much as the spinal chord neurons. 

This also explains why these neurological effects appear years after finasteride usage. It takes a longer period of time of allopregnanolone depletion for neurodegeneration to occur. 

The symptoms of "brain fog" are definitely the same as demyelination of spinal chord motor neurons, as written in my first post. 

Hope this answers your question.

Do you think the spinal chord is just like an electrical cable? It is a highly complex structure. Within the spinal chord, you have specific regions, each has its function. 5AR2 is expressed in ANDROGEN SPECIFIC parts of the spinal chord. 

Maybe this (Link) helps: (4) https://ovidsp.tx.ovid.com/sp-3.12.0b/ovidweb.cgi?&S=OGCGFPIAGCDDGGBDNCMKMHLBCKIMAA00&SELECT=S.sh|&R=2&Process+Action=display

Quote: 

"Spinal cord motoneurones express high levels of androgen receptor. However, in responsive tissue, the effects of testosterone are often mediated by the more potent androgenic derivative 5-alpha-dihydrotestosterone (DHT). This compound is formed in androgen target cells by the enzyme 5-alpha-reductase. Two isoforms of the 5-alpha-reductase, with limited degree of homology, have been cloned, type 1 and type 2. The low affinity-constitutive type 1 isoenzyme is widely distributed in the body; the high affinity-androgen regulated 5-alpha-reductase type 2 is confined to androgen-dependent structures and shows a peculiar pH optimum at acidic values. We have previously shown that high levels of 5-alpha-reductase activity are detectable in rat spinal cord. Here, using reverse transcriptase-polymerase chain reaction, we show that both isoforms are expressed in the whole spinal cord of the rat. The enzymatic pH optimum measured in immortalized spinal cord motoneurones (NSC34) is typical of the type 2 isoenzyme. Using in situ hybridization technique, we found that 5-alpha-reductase type 2 is confined to the motoneuronal cells of the anterior horns of the rat spinal cord, the cells that also are known to express high levels of androgen receptor. Because of the close association of androgen receptor and 5-alpha alpha-reductase type 2, motoneuronal cells should be considered as target cells for androgens." 

I understand this is a rat study. But from the study of polletti at al. 2003b I know that the human spinal chord has similar androgen dependent structures. 

And again: The brain fog symptoms are the same as the ones of spinal chord motor neuron degeneration. Is that so hard to understand? It even makes sense as cognitive function / speech behavior is regulated by androgens too, so there will be an effect when the androgen dependent part of the spinal chord undergoes neurosteroid inhibition. Obviously, the strongest effect will be on sexual function as without impulse propagation through the androgen dependent structures of the spinal chord it won't function properly. It's not like you inhibit neurosteroid production and then you can't walk anymore. I still think this theory is correct and people suffering these effects had demyelination going on in their (androgen dependent structures of the) spinal chord. 

I hope this is clear now.

@Farrel: 

This is brain fog. 

http://en.wikipedia.org/wiki/Cognitive_dysfunction

@Auten Jostew: 

- Of course while taking finasteride, sexual dysfunction can occur but THEN it’s because of an hormonal imbalance (low androgen levels / high estrogen levels). 

- Even when sexual dysfunction is not because of an hormonal imbalance but from demyelination, it CAN in fact be a selective symptom. See my last post. 

People don't seem to understand that Multiple Sclerose is demyelination IN THE WHOLE BODY while finasteride inhibits 5AR2 IN A PART OF THE SPINAL CHORD (in the androgen dependent structure). Surely, the symptoms of myelination there are selective. Again: The spinal chord is not a cable!
Regarding the pseudo hermaphrodites: 

Smitty109 is right. It's because they were born with this condition. 

Why? 

Puberty is the key. Pseudo hermaphrodites never had DHT in their bodies. During puberty, certain androgen dependent structures in the body are activated by DHT. It's the case with hair loss and also with other androgen dependent structures of the body such as parts of the spinal chord. A body of a pseudo hermaphrodite works totally different since it never had its androgen dependent structures activated by dht. (And no: Testosterone can't do this task.) 

Normal men after puberty have totally different androgen dependent structures in their body. So finasteride's effect is different too.

Alright. Regarding the pseudo hermaphrodites: I tried to explain it before but I will try to make it clearer now: 

First, look at a normal male. Before puberty everything looks different. The body isn't fully developed, the hormonal profile is different, and the CNS is different too. During puberty, all of these things change and a lot of these changes are activated by androgens, especially by DHT. As the body produces androgens, genitals develop, sexual function is starting to work, and the CNS develops which is also necessary for sexual function and for thinking and behaving like a male. The CNS looks different before and after puberty. 

Now lets look at a pseudo hermaphrodite. He goes through puberty too. But he is 5AR2 deficient so can't produce DHT. He has less body hair, a different hormonal profile, and a different CNS since the androgen dependent part of the CNS which is activated by DHT hasn't fully developed. 

In the end, both went through puberty. But the normal male has another CNS, especially another spinal chord since it contains a lot of 5AR2, which the pseudo hermaphrodite never had. So a pseudo hermaphrodite doesn't only look different, his CNS works different since it is not fully developed like the one of a real male. Point is: He is not only sexually different but also neurologically different. 

Now: A normal male goes on finasteride and artificially changes his hormonal profile to match that of a pseudo hermaphrodite. THEN, demyelination of specific parts of the spinal chord that have been developed with the help of DHT produced by 5AR2 will occur because the body is now, after puberty dependent on that specific part. It can't function properly without it. A pseudo hermaphrodite doesn't experience such a kind of demyelination because his spinal chord is a different, not a fully developed one. The part that experiences demyelination in a normal male after puberty taking finasteride isn't even present. His body can function without it because the spinal chord never underwent that change because he is 5AR2 deficient. It does function differently though. 

You see: you can only compare the two (a pseudo hermaphrodite and a normal male) if the normal male starts using finasteride BEFORE PUBERTY. But then both of them are actually pseudo hermaphrodites. 

Hope this is clear now. 

Another thing I wanted to tell you: I researched on the internet (I know, not very scientific, but it's still anecdotal evidence) in the hope to find other cases of multiple scleroses like symptoms induced by finasteride. And I came across these: 

Quote from here: 


http://patientsville.com/medication/propecia_side_effects.htm#.U5n_Fi-wBg0

"Propecia Side Effects Report #5225179-3 
Physician from GERMANY reported PROPECIA problem on Jan 26, 2007. Male patient, 39 years of age, was treated with PROPECIA. After drug was administered, patient experienced the following problems/side effects: multiple sclerosis PROPECIA dosage: unknown. Patient recovered." 

And another quote from here: 

http://www.askapatient.com/viewrating.asp?drug=20788&name=propecia

"like many others, I began taking propecia shortly after it came out. I mainly wanted to keep the hair I had and wasn't too concerned with growing any back. I tried Rogaine several years earlier and not only was it messy to deal with, I didn't see any results. Within a few months of taking propecia, I noticed my hair loss had significantly decreased and had actually seen some new growth in the front portion of my head. Everything seemed to be going along fine until a little over a year ago. I started having problems that included dizziness or off-balance feeling, slurring words or speaking incoherently, tired, headaches, night sweats. I saw every specialist in the book and was misdiagnosed with having inner ear problems, migraines, possible early signs of MS & very high anxiety. I was put on all different kinds of medication but to no avail. All along I continued to take propecia since none of the many specialists (ent, GP, neurologist) didn't tell me to stop taking it." 

And there is probably a lot more. I found these two cases within two minutes. And they have been posted before I said anything about my theory. The latter case is about a finasteride user who took the drug for 10 years. He had the same "side" effects as my friend who goes through hell right now because of this drug. There definitely is anecdotal evidence, which suggests that neurodegeneration takes place in the long term. 

Another point: Some people still don't understand that demyelination can be selective. I just tell you: finasteride is a selective 5AR2 inhibitor, so the depletion of allopregnanolone and therefore the demyelination will be selective too, namely in androgen dependent structures of the CNS.

I continued my research and I think I finally see the big picture and I think I know what is going on and why several symptoms of finasteride side effects are similar to a "partial" multiple sclerosis. 

Let me explain it to you: 

First, I'll quote from a study (link): 

(5) http://www3.interscience.wiley.com/journal/109585415/abstract

"The complementary activities of 5-reductase (5-R) and 3-hydroxysteroid dehydrogenase (3-HSD) are crucial for the synthesis of neuroactive 5/3-reduced steroids, such as 3-androstanediol, allopregnanolone, and tetrahydrodeoxycorticosterone, which control several important neurophysiological mechanisms through allosteric modulation of -aminobutyric acid type A receptors. Immunocytochemical localization of 3-HSD in the central nervous system (CNS) has never been determined. The presence and activity of 5-R have been investigated in the CNS, but only the brain was considered; the spinal cord (SC) received little attention, although this structure is crucial for many sensorimotor activities. We have determined the first cellular distribution of 5-reductase type 1 (5-R1) and type 2 (5-R2) and 3-HSD immunoreactivities in adult rat SC. 5-R1 immunostaining was detected mainly in the white matter (Wm). In contrast, intense 5-Alpha-Reductase-2 labeling was observed in dorsal (DH) and ventral horns of gray matter (Gm). 3-HSD immunoreactivity was largely distributed in the Wm and Gm, but the highest density was found in sensory areas of the DH. Double-labeling experiments combined with confocal analysis revealed that, in the Wm, 5-R1 was localized in glial cells, whereas 35% of 5-R2 and 3-HSD immunoreactivities were found in neurons. In the DH, 60% of 5-R2 immunostaining colocalized with oligodendrocyte, 25% with neuron, and 15% with astrocyte markers. Similarly, 45% of 3-HSD immunoreactivity was found in oligodendrocytes, 35% in neurons, and 20% in astrocytes. These results are the first demonstrating that oligodendrocytes and neurons of the SC possess the key enzymatic complex for synthesizing potent neuroactive steroids that may control spinal sensorimotor processes. J. Comp. Neurol. 477:286-299, 2004. © 2004 Wiley-Liss, Inc." 

As you can see, 5AR2 is present in the dorsal horn (=posterior horn) and in the ventral horn (=anterior horn) of the grey matter in the spinal cord. 

So it seems, that demyelination in grey matter regions in the spinal cord occurs. This is the exact same demyelination process of multiple sclerosis. The only difference is, that finasteride induces selective demyelination in these regions whereas in multiple sclerosis demyelination takes place everywhere, including in the brain (people actually taking dutasteride undergo exactly this process...). 

See link: 

(6) http://jnnp.bmj.com/content/80/2/182.abstract

Quote: 

Regional variations in the extent and pattern of grey matter demyelination in multiple sclerosis: a comparison between the cerebral cortex, cerebellar cortex, deep grey matter nuclei and the spinal cord 

As you can see, in multiple sclerosis the gray matter is affected and so is it from selective 5AR2 inhibition in these spinal cord grey matter regions. As I said: The underlying CONDITION is the same. 

Now, even more interesting is to know, that this is exactly the part of the spinal cord, which is responsible for proper sexual function. 

See link about sexual dysfunction resulting from spinal cord injuries (MS = spinal cord injury and so is finasteride usage). 

(7) http://www.ninds.nih.gov/disorders/sci/detail_sci.htm

Quote: 

"Depending on the level of injury, men may have problems with erections and ejaculation, and most will have compromised fertility due to decreased motility of their sperm. Treatments for men include vibratory or electrical stimulation and drugs such as sildenafil (Viagra). Many couples may also need assisted fertility treatments to allow a spinal cord injured man to father children." 

Many of the finasteride side effects symptoms who most people think come from low DHT levels are actually from the finasteride induced spinal cord injury, including things like erectile dysfunction, ejaculatory disorders, and compromised sperm fertility. Aren't these EXACTLY the finasteride induced side effects? 

Another short insight about grey matter being responsible for multiple sclerosis from the Multiple Sclerosis Resource Center: 

Quote from link: 
http://msrcsharing.yuku.com/topic/14096

"It has long been assumed that myelin is the most important target for the misdirected immune response. This white, fat-rich protective layer of specialized cells enshrouds the long extensions of neurons. However, the central nervous systems of MS patients also exhibit damage in the grey matter, where the nerve cell bodies are located. How the patient's disability develops depends greatly on the damage of the gray matter." 

Interesting point: Cognitive loss ("brain fog"), depression is mentioned too, what many people experience during fin intake. 

I hope people understand this "theory" now. For me it is already reality.

One last word about why such effects might be permanent: It's because you don't give your body a chance to recover for a long time. Sometimes people just start feeling the neurological damage (in this case: spinal cord injury) after too much damage has been done. 

Some studies demonstrate that neuroactive steroid production (neurosteroids like allopregnanolone, which is vital for myelination) is increased when the spinal cord is injured. This is the body's reaction to the damage (in this case demyelination in the grey matter in the spinal cord). Usually this works perfectly in a healthy man in order to prevent such an advanced irreparable demyelination. But you have to realize that while using finasteride, you do not only do yourself neurological damage by inhibition of neuroactive steroids but you don't let your body recover by a natural response of increased neurosteroid production by 5AR2 because you are inhibiting what is meant to heal you! Surely, this can lead to permanent damage if you take finasteride without a break for many years. 

Quote from here: 

(7) http://www.sciencedirect.com/science/article/pii/S0304394000009654
Increased neurosteroids synthesis after brain and spinal cord injury in rats 

"We studied the effect of brain and spinal cord injury induced by fluid-percussion on the local synthesis of neurosteroids as measured by a gas-chromatographic/mass-spectrometric method. In the nervous system of sham operated rats i.v. infusion of pregnenolone (PREGN)-sulfate results in a 2 - 4 fold increase in PREGN, progesterone (PROG), 5alpha-dehydroprogesterone (5?-DHP) and 3alpha-hydroxy-5alpha-pregnan-20-one (3?5?-THP, allopregnanolone) concentrations, as compared to vehicle treated rats. When PREGN-sulfate was infused 1, 3 or 7 days after brain or spinal cord injury it was observed a large time-dependent increase of PROG, 5?-DHP and 3?5?-THP levels in the peri-focal but not in the focal site. This increase in neurosteroids content may be due essentially to the glial cells hyperplasia in the peri-focal area and to an activation of the pathways involved in the metabolism of PREGN-sulfate to PROG, 5?-DHP and 3?5?-THP." 

Quote from another study here: 

(8) http://press.endocrine.org/doi/abs/10.1210/en.2005-0955
Injury Elicited Increase in Spinal Cord Neurosteroid Content Analyzed by Gas Chromatography Mass Spectrometry 

"The effects of spinal cord injury (SCI), combined with castration and adrenalectomy, and of progesterone (PROG) treatment on neurosteroid levels and steroidogenic enzyme expression were investigated in the adult male rat spinal cord (SC). Steroid levels were quantified by gas chromatography/mass spectrometry in SC and plasma, and mRNAs of enzymes by quantitative real-time RT-PCR. The levels of pregnenolone (PREG), PROG, 5{alpha}-dihydroprogesterone, 3{alpha},5{alpha}-tetrahydroprogesterone increased in SC 75 h after transection without significant increase in the plasma. After combined adrenalectomy and gonadectomy, significant levels of PREG and PROG remained in the SC, suggesting their local biosynthesis. In the SC of adrenalectomized and gonadectomized rats, there was an increase of PREG 24 h after SCI, followed at 75 h by a concomitant increase in its direct metabolite, PROG. These observations are consistent with a sequential increase of PREG biosynthesis and its conversion to PROG within the SC in response to injury. However, no significant change in P450-side chain cleavage and 3ß-hydroxysteroid dehydrogenase/{Delta}5-{Delta}4 isomerase mRNA levels was observed after SCI. Systemic PROG treatment after SCI, resulted in a very large increase in PROG, 5{alpha}-dihydroprogesterone, and 3{alpha},5{alpha}-tetrahydroprogesterone in both plasma and SC. Furthermore, high levels of 3ß,5{alpha}-tetrahydroprogesterone were detected in SC, whereas their plasma levels remained barely detectable. Because the ratio of reduced metabolites to PROG was 65-times higher in SC than in the plasma, it appears likely that reduced metabolites mainly originated from local biosynthesis. Our results strongly suggest an important role for locally biosynthesized neurosteroids in the response of the SC to injury." 

Here something similar but about the brain. The same thing is true for spinal cord injury as shown in the above studies. 
(9) http://online.liebertpub.com/doi/abs/10.1089/neu.2005.22.106

@smitty109: Many people already asked me to work with them regarding this issue. It's just that right now I don't have the time for this. I already posted a lot of relevant information about the neurological damage that finasteride does and affected people can study it/show it to their doctors or better neurologists. When I'll have some time left, I might publish a scientific paper regarding this issue. I think the world needs this. But right now, I just can't (believe me, I wish I could) commit myself to this, because I am in the middle of some other important research, sorry.

What I can tell you is this: In the second study of my just above post you can see that neurosteroid production increased 75 hours after transection. Of course, the gradually ongoing demyelination while using finasteride is not comparable to a transection. My guess is that as soon as neurodegeneration happens, which you can notice if you get "brain fog"-like symptoms, it is very, very, very dangerous to inhibit the healing enzyme 5AR2. When continuing using this drug under this circumstances, you scream for permanent effects. Of course, best thing to do is to not even let it go so far that you experience brain fog (this means some damage is going on already). Unfortunately for you guys, this can only be realized by stopping finasteride intake. 

Another disadvantage of "cycling" finasteride is that it is not very healthy to change your hormonal balance on a regular basis. It's just not healthy.

@beenthere: 

You asked me about sleep problems. Now: This is a very interesting point, which fits very well with the proposed theory. 

Spinal Cord Injury has actually been linked to sleep disorders. First I will quote from a study, which proves this, and then I will explain what exactly is happening. 

Quote from (link): 

(10) http://cat.inist.fr/?aModele=afficheN&cpsidt=18748464

"Study design: Experimental, controlled trial. Objectives: The purpose of this study was to evaluate over a 15-day period alterations in sleep pattern of rats after spinal cord injury (SCI). Setting: Federal University of São Paulo, Department of Psychobiology. Methods: In total, 20 male Wistar rats were used. The rats were divided in two groups: SHAM and SCI. The rats were submitted to the following procedures: electrode insertion surgery, 24 h duration baseline sleep recording, SCI (level T9) and subsequent sleep recording for 15 consecutive days. Results: The results showed a reduction in sleep efficiency in the light period for Days 1-3, 5, 10 and 12 after SCI in relation to the SHAM group, with alterations in total waking time and sleep stages. Limb movements were observed 4 days after SCI. Conclusion: The present findings suggest that SCI may be heavily involved in altering sleep pattern in SCI subjects and that the inactivity caused by SCI may be exacerbating this altered sleep pattern." 

Now, the explanation for this is again, the reduction of neuroactive steroid production because of finasteride intake. Allopregnanolone in the nervous system is very important for healthy sleep. The following study shows that allopregnanolone has many functions in regulating non-REM- and REM- sleep. The most important point here is that allopregnanolone prolonged REM Sleep latencies. 

Quote from (link): 
(11) http://www.biomedexperts.com/Abstract.bme/11557171/The_influence_of_subchronic_administration_of_the_neurosteroid_allopregnanolone_on_sleep_in_the_rat

"The endogenous neurosteroid allopregnanolone has recently been demonstrated to have somnogenic properties that are very similar to those of other agonistic modulators of GABA(A) receptors, especially of short-acting benzodiazepines. Short-acting benzodiazepines are established to rapidly lose their hypnotic effect upon repeated administration. To investigate the tolerance potential of allopregnanolone, we assessed sleep-wake behavior in rats during subchronic treatment (once daily for five days) with placebo or 15 mg/kg allopregnanolone (n = 8 each). The sleep patterns of the placebo and allopregnanolone group did not differ significantly before and after treatment. Throughout the entire treatment period the allopregnanolone group exhibited shorter non-rapid eye movement sleep (non-REMS) latencies, prolonged REMS latencies, longer non-REMS episodes, more pre-REMS and less low-frequency, but higher spindle activity in the electroencephalogram (EEG) within non-REMS than the placebo group. The lack of tolerance effects suggests that allopregnanolone may be an efficacious modulator of sleep-wake behavior over longer time periods than most drugs targeting the benzodiazepine binding site of the GABA(A) receptor." 

As mentioned above allopregnanolone prolongs REM Sleep latencies. When using finasteride, you shorten the REM Sleep latencies because allopregnanolone production is inhibited. Shortened REM latencies have been linked to depression which, guess what, is a common "side" effect of finasteride. 

I quote again from a study (link): 
(12) http://www.biologicalpsychiatryjournal.com/article/0006-3223%2894%2990602-5/abstract

Shortened REM latency PostECT is associated with rapid recurrence of depressive symptomatology 

Electroconvulsive therapy (ECT) is highly effective in the treatment of major depressive disorder (MDD). The 1-year relapse rates are reported to be high and in the 30% - 60% range, however. To test whether polysomnography (PS) can identify patients with a propensity for relapse we studied 20 patients, responders to a course of ECT, with PS studies. All patients met baseline diagnostic criteria for MDD, were treated with ECT following standardized protocols, had PS studies performed after the course of ECT in a medication-free state, received maintenance antidepressants postECT, and were followed periodically with phone interviews. The recurrence of depressive symptoms was determined at 3 months and 6 months after discharge. Fifty-five percent of the patients were symptomatic when evaluated 6 months after the ECT. Sleep Onset rapid eye movement (REM) periods were identified in 55% of the patients. As a group, patients who had experienced a recurrence of depressive symptoms by 6 months after discharge, had significantly shorter REM latencies after the course of ECT. A shorter REM latency after ECT identified patients who at six months demonstrated significant depressive symptomatology. Shortened REM latency after ECT in patients with MDD appears to be a correlate of vulnerability for relapse. 

It has to be noted though that this study has been carried out with subjects who were already prone to depression. But it is still interesting and correlates well with finasteride induced sleep- and mood changes / depression. 

@justrich1976: I am sorry to hear about your mothers condition but I am afraid I can't help you with this right now. I am not here to play the doctor. 

@MikeYan1: How the hell can you make such a statement? Thank god I don't have my friend's condition. If you'd actually know what condition he is in, you wouldn't have made that statement. I would never put a pharmaceutical into my body because of hair. Never. 

@Bryan: You always come with the pseudo hermaphrodites. Do you really need a study/scientific evidence about the facts that I posted above? Yes, I never analyzed them neurologically and I don't think they have ever been. But what I said is common sense and logical. It's not just "an explanation" I have come up with - it's the explanation. 

Again: 

- Pseudo hermaphrodites don't experience demyelination in the spinal cord because their spinal cord isn't fully developed because of 5AR2 deficiency. They don't experience demyelination in other parts of their body because 5AR1 is responsible for neurosteroid production there. 

- Normal male with post pubertal finasteride intake experience selective demyelination in parts of the spinal cord, namely in the parts where 5AR2 is responsible for neurosteroid production. They don't experience demyelination in other parts of their body because 5AR1 is responsible for neurosteroid production there. 

The point is: 5AR2 has 2 tasks. 

1. T -> DHT conversion 
2. Neurosteroid production 

Task one takes place dominantly in the prostate, seminal vesicles and other androgen specific parts of the body. Task two takes place dominantly in the nervous system, namely in androgen specific parts of the spinal cord which are also linked to sexual function. 

Common sense says that post-pubertal finasteride intake by a normal male is a different than 5AR2 deficiency from birth. You have to realize that you are actually the one who has to prove to me that they are comparable. Pseudo hermaphrodites are not a good model for post-pubertal finasteride intake of a normal male. Period. End of story.
--------------------------------------------------------------------------------------------------------

Some proof that 5AR2, highly expressed in the spinal cord, and is actually there particularly for neurosteroid production and not for T -> DHT conversion. 

Quote from (link): 

Neurogenic pain and steroid synthesis in the spinal cord 

"The spinal cord (SC) is a biosynthetic center for neurosteroids, including pregnenolone (PREG), progesterone (PROG), and 3?/5?-tetrahydroprogesterone (3?/5?-THP) (=Allopregnanolone). In particular, anactive form of cytochrome P450 side chain cleavage (P450scc) has been localized in sensory networks of the rat SC dorsal horn (DH). P450scc is the key enzyme catalyzing the conversion of cholesterol (CHOL) into PREG, the rate-limiting step in the biosynthesis of all classes of steroids. To determine whether neurosteroidogenesis might be involved in the pivotal role played by the DH in nociception, effects of neurogenic pain provoked by sciatic nerve ligature were investigated on P450scc expression, cellular distribution, and activity in the SC. P450scc mRNA concentration was threefold higher in the DH of neuropathic rats than in controls. The nerve ligature also increased the density of P450scc-positive neuronal perykarya and fibers in the ipsilateral DH. Incubation of spinal tissue homogenates with [3H]CHOL revealed that the amount of newly synthesized [3H]PREG from [3H]CHOL was 80% higher in the DH of neuropathic rats. Radioimmunoassays showed an increase of PREG and 3?/5?-THP concentrations in neuropathic rat DH. The up regulation of PREG and 3?/5?-THP biosynthesis might be involved in endogenous mechanisms triggered by neuropathic rats to cope with the chronic pain state. 3?/5?-THP formation from PREG can also generate PROG, which decreases sensitivity to pain and protects nerve cells against degeneration. Because apoptotic cell death has been demonstrated in the DH during neuropathic pain, activation of neurosteroidogenesis in spinal tissues might also be correlated to the neuroprotective role of steroids in the SC." 

The proposed theory is getting more plausible by the second. Again, we see that there is an up regulation in neurosteroid production in the case of neuropathy in the spinal cord. This proves what I already said yesterday: By using finasteride, you inhibit the enzyme that is supposed to heal you! If this is done for a long time, permanent damage to the nerves in the spinal cord could be the result.

Yes it isn't essential for the pseudo hermaphrodites because they are pseudo hermaphrodites. They don't have normal sexual function because of an only partial puberty. So they don't need the part of their spinal cord, which is there for sexual function. Like they have underdeveloped genitals, parts of their spinal cord are underdeveloped, and still like the one of a normal male child before puberty. 

See, the genitals are developed by DHT during puberty. So are parts of the spinal cord. You know that their genitals are underdeveloped. For the same reason, parts of the spinal cord which need DHT during puberty for development are underdeveloped and therefore don't need 5AR2. A normal male before puberty doesn't need 5AR2 "there" either because that part doesn't exist. That's why no demyelination occurs. 

But you are right. I admit I can't prove it but I think it is true and I think it sounds plausible and makes a lot of sense. You can't disprove it either. I tried to find studies but nobody studied their spinal cord but only sexual characteristics. 

As somebody mentioned before, a normal male that takes finasteride post-puberty and has side effects that the pseudo hermaphrodites don't experience, proves that they are in fact different. And this points exactly into the direction of what I said.

I am pretty convinced that 5AR2 is an enzyme acting as a whole, which means that if DHT is produced, then this implies that the neurosteroids are also produced. I think the functionality of the enzyme itself is not the main problem here but the effects of 5AR2-inhibiton over a longer time period is because the healing process is inhibited by finasteride. See, it's like wounding your arm, then the body tries to heal itself in a natural way but you always scratch off the scab. If this is done for a long time then you'll have a scar for life, which never goes away. The same thing happened in the spinal cord but in a microscopic scale. That "scar" there won't go away no matter how active 5AR2 is. 

Another point: you can't draw any real conclusions about 5AR2 activity based on hair loss. This is not how it works. Hair loss is just an indicator but not proof. But as I said, in my opinion 5AR2 activity is not the neurological problem I am talking about. 

Now: What should someone do who is permanently affected by finasteride use and has strong indicators that the problem is a neurological one (e.g. he has a normal hormonal balance but still suffers sexual dysfunction/cognitive dysfunction/MS-symptoms/forgetfulness)? 

First of all, he should confirm that selective demyelination actually did take place. But this is not a normal demyelination test. In a normal test, mainly the white matter is tested but the white matter is not affected by finasteride, so the normal test might come back fine although in fact you aren't fine. You need a more specific test for demyelination: 

Tell the doctor/neurologist that you want to test for demyelination in the following grey matter regions of the spinal chord (this is done by MRI=Magnetic Resonance Imaging): Anterior horn, lateral horn and posterior horn. 
(Note added: An MRI scan using a Tesla 7 scanner would provide a higher probability of identifying demyelination see link) 

7T MRI helps predict multiple sclerosis in uncertain cases

http://www.auntminnieeurope.com/index.aspx?sec=ser&sub=def&pag=dis&ItemID=606681
For a global list of Tesla 7 scanners found at hospitals, institutions see link
Ultra High-field MRI Systems Worldwide

http://thescannermagazine.com/wp/?p=285)

Then, if demyelination occurred, you can only hope that it is curable. This can't be cured by medications though. Best thing to do is cure it by boosting neurosteroid production using a few supplements I list below. I have seen on propeciahelp.com that people are using progesterone but personally I don't think this is a good idea because progesterone levels are not the problem here but damage to the neurons is. Your body produces enough progesterone when it needs it. 

Now to the supplements which help with myelination: 

- One tea spoon of Magnesium Sulfate (MgSO4) dissolved in a cup of water. This substance has been shown to help with myelination. You can get it in a drugstore. 
- Strong Antioxidants. 
- Two tea spoons of Linseed Oil. This gives you an Omega-3 boost. 

The Magnesium Sulfate is the most important one. There are several studies that show it helps with myelination after spinal cord injury. These studies have even shown that it helps with myelination in exactly those parts of the spinal cord. If you are interesting in such a study see (link). But be careful. It can have a negative effect on your kidney. Talk through this with your doctor before you use it.
I have now read through a part of propeciahelp.com and came across the official transcript of the FDA meeting held on November 12, 1997. This is for all you guys who still say finasteride users are the same as pseudo hermaphrodites or say that neurosteroid inhibition doesn't take place. 

I quote from the official transcript (part of Doctor Ko's speech): 

"At this point, I would just like to remind you that finasteride, the molecule, is a steroid-like molecule, and it may have steroid-like properties. And again, as Dr. Wilkin had addressed earlier this point, the presence of finasteride is not the same as the absence of 5-alpha-Reductase II enzyme, because you have an extra pharmacologic agent present; and that 5-alpha-Reductase II is not an enzyme that is specific just for conversion of testosterone. It has other steroid hormonal substrates which are possible, and included in that would be progesterone; you can have 5-alpha-Dihydroprogesterone, and in one of the recent publications, it is known that dihydroprogesterone, the effect on the nervous system is probably the factor mediated for progesterone, because finasteride can abolish the effect of progesterone and not dihydroprogesterone, and also, you can see that dihydrotestosterone also has an effect on the expression of this particular gene in the nervous system. So, to again reiterate the point that 5-alpha-Reductase II may have other substrates besides testosterone, and I have not the time to go into others like cortisol and aldosterone, which also have 5-alpha metabolites which may have activities." 
You should read through the whole document, especially the end of it. See how Merck defends itself..
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Summary

Progesterone, originally considered as a hormone involved only in reproductive functions, exerts pleiotropic effects throughout the central and peripheral nervous systems. As early as 10 years ago, its role in myelination had been demonstrated in the regenerating peripheral nerve and in cocultures of neurons and Schwann cells. More recently, it has been shown that progesterone also accelerates myelin formation by oligodendrocytes in cerebellar organotypic cultures. Attention to the neuroprotective effects of progesterone was attracted at the end of the 1980s by the observation that female rats with high endogenous levels of progesterone recover better from traumatic brain injury and have less edema and secondary neuron loss than males. The protective effects of progesterone have been mainly studied in lesion models. However, progesterone also protects neurons from neurodegeneration, as has been documented in the Wobbler mouse, a murine model of spinal cord motoneuron degeneration. These findings have significant clinical implications, but an efficient therapeutic use of progestins for treating lesions or diseases of the nervous system would require a better understanding of their mechanisms of action in neurons and glial cells. We have indeed only a rudimentary understanding of the molecular mechanisms by which progestins exert their pleiotropic effects in the brain. Their study should provide a substantial basis for the design of progesterone analogs with much safer and selective actions. This review will summarize our current knowledge of the multiple mechanisms of progesterone action: the role of different progesterone receptor isoforms, the importance of coregulator proteins in modulating their transcriptional activities, and novel progesterone actions mediated by membrane receptors. The detailed account of the multiple mechanisms of progesterone action is followed by a discussion of recent studies, documenting the promyelinating and neuroprotective effects of progestins and offepristone (RU486), known as an antiprogestin or selective progesterone receptor modulator (SPRM). Their actions involve both classical and novel mechanisms. 
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Abstract

Progesterone and its metabolites promote the viability of neurons in the brain and spinal cord. Their neuroprotective effects have been documented in different lesion models, including traumatic brain injury (TBI), experimentally induced ischemia, spinal cord lesions and a genetic model of motoneuron disease. Progesterone plays an important role in developmental myelination and in myelin repair, and the aging nervous system appears to remain sensitive to some of progesterone's beneficial effects. Thus, the hormone may promote neuroregeneration by several different actions by reducing inflammation, swelling and apoptosis, thereby increasing the survival of neurons, and by promoting the formation of new myelin sheaths. Recognition of the important pleiotropic effects of progesterone opens novel perspectives for the treatment of brain lesions and diseases of the nervous system. Over the last decade, there have been a growing number of studies showing that exogenous administration of progesterone or some of its metabolites can be successfully used to treat traumatic brain and spinal cord injury, as well as ischemic stroke. Progesterone can also be synthesized by neurons and by glial cells within the nervous system. This finding opens the way for a promising therapeutic strategy, the use of pharmacological agents, such as ligands of the translocator protein (18 kDa) (TSPO; the former peripheral benzodiazepine receptor or PBR), to locally increase the synthesis of steroids with neuroprotective and neuroregenerative properties. A concept is emerging that progesterone may exert different actions and use different signaling mechanisms in normal and injured neural tissue.
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Résumé / Abstract

Niemann-Pick C disease (NPC) is an irreversible neurodegenerative disorder without current treatment. It is thought to result from deficient intracellular cholesterol and/or ganglioside trafficking. We have investigated the effects of allopregnanolone treatments on survival, weight loss, motor function, magnetic resonance imaging (MRI), and neuropathology in the mouse model of NPC (Npc1-/- mice). We confirmed previous results showing that a single injection of 250 μg of allopregnanolone on postnatal day 7 significantly extended the life span of Npc1-/- mice. This caused a marked difference in the weight curves of the treated mice but no statistical difference in the RotaRod performance. T2-weighted MRI and diffusion tensor imaging (DTI) of treated mice showed values of signal intensity and fractional anisotropy closer to those of wild-type mice than those of untreated Npc1-/- mice. Neuropathology showed that day-7 treatment markedly suppressed astrocyte reaction and significantly reduced microglial activation. Furthermore, the steroid treatment also increased myelination in brains of Npc1-/- mice. Similar effects of allopregnanolone treatment were observed in Npc1-/-, mdr1a-/- double-mutant mice, which have a deficient blood-brain barrier, resulting in increased steroid uptake. The effects on survival and weight loss of a single injection on day 7 followed by injections every 2 weeks were also evaluated in Npc1-/- mice, and the beneficial effects were found to be greater than with the single injection at day 7. We conclude that allopregnanolone treatment significantly ameliorates several symptoms of NPC in Npc1-/- mice, presumably by effects on myelination or neuronal connectivity.

Revue / Journal Title

Journal of neuroscience research    ISSN  0360-4012   CODEN JNREDK  

Source / Source

2005, vol. 82, no6, pp. 811-821 [11 page(s) (article)]

Editeur / Publisher

Wiley-Liss, Hoboken, NJ, ETATS-UNIS  (1975) (Revue)

Mots-clés d'auteur / Author Keywords

neurodegeneration, neurosteroids, mouse models, magnetic resonance imaging, Niemann-Pick C
Localisation / Location
INIST-CNRS, Cote INIST : 17095, 35400013442844.0090
(4) https://ovidsp.tx.ovid.com/sp3.12.0b/ovidweb.cgi?&S=OGCGFPIAGCDDGGBDNCMKMHLBCKIMAA00&SELECT=S.sh|&R=2&Process+Action=display
Androgen 5-Alpha-Reductase Type 2 is Highly Expressed and Active in Rat Spinal Cord Motor Neurones. 
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AB Spinal cord motoneurones express high levels of androgen receptor. However, in responsive tissue, the effects of testosterone is often mediated by the more potent androgenic derivative 5-alpha-dihydrotestosterone (DHT). This compound is formed in androgen target cells by the enzyme 5-alpha-reductase. Two isoforms of the 5-alpha-reductase, with limited degree of homology, have been cloned, type 1 and type 2. The low affinity-constitutive type 1 isoenzyme is widely distributed in the body; the high affinity-androgen regulated 5-alpha-reductase type 2 is confined to androgen-dependent structures and shows a peculiar pH optimum at acidic values. We have previously shown that high levels of 5-alpha-reductase activity are detectable in rat spinal cord. Here, using reverse transcriptase-polymerase chain reaction, we show that both isoforms are expressed in the whole spinal cord of the rat. The enzymatic pH optimum measured in immortalized spinal cord motoneurones (NSC34) is typical of the type 2 isoenzyme. Using in situ hybridization technique, we found that 5-alpha-reductase type 2 is confined to the motoneuronal cells of the anterior horns of the rat spinal cord, the cells that also are known to express high levels of androgen receptor. Because of the close association of androgen receptor and 5-alpha alpha-reductase type 2, motoneuronal cells should be considered as target cells for androgens. (C) 2003 Blackwell Science Ltd. 
(5) http://onlinelibrary.wiley.com/doi/10.1002/cne.20251/abstract
Anatomical and cellular localization of neuroactive 5α/3α-reduced steroid-synthesizing enzymes in the spinal cord

1. Christine Patte-Mensah1, 

2. Trevor M. Penning2 and

3. Ayikoe G. Mensah-Nyagan1,*
Article first published online: 9 AUG 2004

DOI: 10.1002/cne.20251

Keywords:

· 3α-hydroxysteroid dehydrogenase;

· 5α-reductase;

· neurosteroids;

· steroids and nervous system;

· spinal sensorimotor system;

· confocal laser microscopy

Abstract

The complementary activities of 5α-reductase (5α-R) and 3α-hydroxysteroid dehydrogenase (3α-HSD) are crucial for the synthesis of neuroactive 5α/3α-reduced steroids, such as 3α-androstanediol, allopregnanolone, and tetrahydrodeoxycorticosterone, which control several important neurophysiological mechanisms through allosteric modulation of γ-aminobutyric acid type A receptors. Immunocytochemical localization of 3α-HSD in the central nervous system (CNS) has never been determined. The presence and activity of 5α-R have been investigated in the CNS, but only the brain was considered; the spinal cord (SC) received little attention, although this structure is crucial for many sensorimotor activities. We have determined the first cellular distribution of 5α-reductase type 1 (5α-R1) and type 2 (5α-R2) and 3α-HSD immunoreactivities in adult rat SC. 5α-R1 immunostaining was detected mainly in the white matter (Wm). In contrast, intense 5α-R2 labeling was observed in dorsal (DH) and ventral horns of gray matter (Gm). 3α-HSD immunoreactivity was largely distributed in the Wm and Gm, but the highest density was found in sensory areas of the DH. Double-labeling experiments combined with confocal analysis revealed that, in the Wm, 5α-R1 was localized in glial cells, whereas 35% of 5α-R2 and 3α-HSD immunoreactivities were found in neurons. In the DH, 60% of 5α-R2 immunostaining colocalized with oligodendrocyte, 25% with neuron, and 15% with astrocyte markers. Similarly, 45% of 3α-HSD immunoreactivity was found in oligodendrocytes, 35% in neurons, and 20% in astrocytes. These results are the first demonstrating that oligodendrocytes and neurons of the SC possess the key enzymatic complex for synthesizing potent neuroactive steroids that may control spinal sensorimotor processes. J. Comp. Neurol. 477:286–299, 2004. © 2004 Wiley-Liss, Inc.
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Abstract

Background: Substantial grey matter (GM) demyelination occurs in both the cerebral cortex and spinal cord in multiple sclerosis (MS). GM demyelination also occurs in the cerebellar cortex and the deep GM nuclei of the brain. However, no study has made a direct “within subject” comparison of the extent of GM pathology between these regions. 

Aim: To examine the extent and pattern of GM demyelination in the motor cortex, cingulate gyrus, cerebellum, thalamus and spinal cord in MS. 

Methods: Postmortem study using material from 14 MS cases and three controls. Sections were taken from the five predetermined areas and stained for proteolipid protein. The extent of GM and white matter (WM) demyelination was assessed in each region. 

Results and conclusion: Overall, 28.8% of the GM was demyelinated compared with 15.6% of the WM (p<0.001), with demyelination being greater in the GM than in the WM at each of the anatomical sites. There was substantial variation in the extent of demyelination between the different CNS regions. GM demyelination was most extensive in the spinal cord and cerebellum while WM demyelination was most prominent in the spinal cord. 
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Abstract

We studied the effect of brain and spinal cord injury induced by fluid-percussion on the local synthesis of neurosteroids as measured by a gas-chromatographic/mass-spectrometric method. In the nervous system of sham operated rats i.v. infusion of pregnenolone (PREGN)-sulfate results in a 2–4 fold increase in PREGN, progesterone (PROG), 5alpha-dehydroprogesterone (5α-DHP) and 3alpha-hydroxy-5alpha-pregnan-20-one (3α5α-THP, allopregnanolone) concentrations, as compared to vehicle treated rats. When PREGN-sulfate was infused 1, 3 or 7 days after brain or spinal cord injury it was observed a large time-dependent increase of PROG, 5α-DHP and 3α5α-THP levels in the peri-focal but not in the focal site. This increase in neurosteroids content may be due essentially to the glial cells hyperplasia in the peri-focal area and to an activation of the pathways involved in the metabolism of PREGN-sulfate to PROG, 5α-DHP and 3α5α-THP.
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Abstract

The effects of spinal cord injury (SCI), combined with castration and adrenalectomy, and of progesterone (PROG) treatment on neurosteroid levels and steroidogenic enzyme expression were investigated in the adult male rat spinal cord (SC). Steroid levels were quantified by gas chromatography/mass spectrometry in SC and plasma, and mRNAs of enzymes by quantitative real-time RT-PCR. The levels of pregnenolone (PREG), PROG, 5α-dihydroprogesterone, 3α,5α-tetrahydroprogesterone increased in SC 75 h after transection without significant increase in the plasma. After combined adrenalectomy and gonadectomy, significant levels of PREG and PROG remained in the SC, suggesting their local biosynthesis. In the SC of adrenalectomized and gonadectomized rats, there was an increase of PREG 24 h after SCI, followed at 75 h by a concomitant increase in its direct metabolite, PROG. These observations are consistent with a sequential increase of PREG biosynthesis and its conversion to PROG within the SC in response to injury. However, no significant change in P450-side chain cleavage and 3β-hydroxysteroid dehydrogenase/Δ5-Δ4 isomerase mRNA levels was observed after SCI. Systemic PROG treatment after SCI, resulted in a very large increase in PROG, 5α-dihydroprogesterone, and 3α,5α-tetrahydroprogesterone in both plasma and SC. Furthermore, high levels of 3β,5α-tetrahydroprogesterone were detected in SC, whereas their plasma levels remained barely detectable. Because the ratio of reduced metabolites to PROG was 65-times higher in SC than in the plasma, it appears likely that reduced metabolites mainly originated from local biosynthesis. Our results strongly suggest an important role for locally biosynthesized neurosteroids in the response of the SC to injury.
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ABSTRACT

This report compares the effects of progesterone and its metabolite, allopregnanolone, on the early injury cascade (apoptosis) and long-term functional deficits after TBI. Progesterone (16 mg/kg) or allopregnanolone (4, 8, or 16 mg/kg) were injected at 1 h, 6 h, and then for 5 consecutive days after bilateral contusions of the frontal cortex in adult male rats. Within one day after injury, progesterone and allopregnanolone reduced both the expression of pro-apoptotic proteins caspase-3 and Bax, and apoptotic DNA fragmentation. Progesterone and allopregnanolone also reduced the size of glial fibrillary acid protein (GFAP)–positive astrocytes at the lesion site 24 h after injury. Compared to sham-operated controls at 19 days after injury, injured rats given either progesterone or any of three doses of allopregnanolone had equivalent numbers of ChAT-positive cells in the nucleus basalis magnocellularis. At 19 days post-injury, rats given progesterone or allopregnanolone (8 mg/kg) showed improved performance in a spatial learning task compared to injured rats given only the vehicle. These results provide evidence of the anti-apoptotic and anti-astrogliotic effects of progesterone and allopregnanolone and help to explain why better cognitive performance is observed after injury when animals are given either neurosteroid.
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Study design: Experimental, controlled trial. Objectives: The purpose of this study was to evaluate over a 15-day period alterations in sleep pattern of rats after spinal cord injury (SCI). Setting: Federal University of São Paulo, Department of Psychobiology. Methods: In total, 20 male Wistar rats were used. The rats were divided in two groups: SHAM and SCI. The rats were submitted to the following procedures: electrode insertion surgery, 24 h duration baseline sleep recording, SCI (level T9) and subsequent sleep recording for 15 consecutive days. Results: The results showed a reduction in sleep efficiency in the light period for Days 1-3, 5, 10 and 12 after SCI in relation to the SHAM group, with alterations in total waking time and sleep stages. Limb movements were observed 4 days after SCI. Conclusion: The present findings suggest that SCI may be heavily involved in altering sleep pattern in SCI subjects and that the inactivity caused by SCI may be exacerbating this altered sleep pattern.
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Abstract
The endogenous neurosteroid allopregnanolone has recently been demonstrated to have somnogenic properties that are very similar to those of other agonistic modulators of GABA(A) receptors, especially of short-acting benzodiazepines. Short-acting benzodiazepines are established to rapidly lose their hypnotic effect upon repeated administration. To investigate the tolerance potential of allopregnanolone, we assessed sleep-wake behavior in rats during subchronic treatment (once daily for five days) with placebo or 15 mg/kg allopregnanolone (n = 8 each). The sleep patterns of the placebo and allopregnanolone group did not differ significantly before and after treatment. Throughout the entire treatment period the allopregnanolone group exhibited shorter non-rapid eye movement sleep (non-REMS) latencies, prolonged REMS latencies, longer non-REMS episodes, more pre-REMS and less low-frequency, but higher spindle activity in the electroencephalogram (EEG) within non-REMS than the placebo group. The lack of tolerance effects suggests that allopregnanolone may be an efficacious modulator of sleep-wake behavior over longer time periods than most drugs targeting the benzodiazepine binding site of the GABA(A) receptor. 
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Shortened REM latency PostECT is associated with rapid recurrence of depressive symptomatology
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Abstract

Electroconvulsive therapy (ECT) is highly effective in the treatment of major depressive disorder (MDD). The 1-year relapse rates are reported to be high and in the 30%–60% range, however. To test whether polysomnography (PS) can identify patients with a propensity for relapse we studied 20 patients, responders to a course of ECT, with PS studies. All patients met baseline diagnostic criteria for MDD, were treated with ECT following standardized protocols, had PS studies performed after the course of ECT in a medication-free state, received maintenance antidepressants postECT, and were followed periodically with phone interviews. The recurrence of depressive symptoms was determined at 3 months and 6 months after discharge. Fifty-five percent of the patients were symptomatic when evaluated 6 months after the ECT. Sleep Onset rapid eye movement (REM) periods were identified in 55% of the patients. As a group, patients who had experienced a recurrence of depressive symptoms by 6 months after discharge, had significantly shorter REM latencies after the course of ECT. A shorter REM latency after ECT identified patients who at six months demonstrated significant depressive symptomatology. Shortened REM latency after ECT in patients with MDD appears to be a correlate of vulnerability for relapse.



PAGE  
1

