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CHAP. XX.

Of the Nervous Liquor, and whether that or the bloody Humor be Nutritious.

Since the Circulation of the Blood was made known, and it hath been plainly made appear, that it did no where stagnate and stand still long, but was carried in a reciprocal motion, always as in a circle ; it began to grow doubtful, whether its Latex is nutritious or not. For besides, that the more rapid course of the
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blood, as of a torrent, might seem to wear the banks which it flowed between, and to carry away some Particles from them, rather than to be able to affix any thing to them ; the substance it self also of the blood, for that it is more torrid and uneven, is thought to be altogether unfit for nutrition. Wherefore that a Juyce may be found more convenient or fit for this office, the passages and hidden recesses of the Nerves are to be viewed ; and as a certain Latex is found to flow within their Pores and passages, presently the blood being rejected, that nervous humor is gifted with the title of nutritious : but yet by what right, and after what manner nutrition is performed, shall be our present purpose to inquire.

And here first of all, that we may take the part of the blood, it will be easie to shew, that there is matter contained in it fit enough for the nourishment of the body, and a sufficient store of it. For besides the sulphureous substance of the blood, which within the fireplace of the Heart, with a continual inkindling, and by that means deflagration in the Vessels produces life, and in the more perfect Animals heat, there is found also a certain other humor soft and alible, which in the Circulation, being distributed through several parts of the Body, by increasing them adds nourishment and bulk : yea the deflagration it self of the blood, plainly as a Kitchin-fire in dressing meat, as it were boils and prepares this humor, whereby it more easily is assimilated into the substance of every part to be nourished. Hence it comes to pass, that by reason of a defect of heat in the blood, no less than of excess, nutrition is often hindered. But that this kind of alible Juyce is contained in the bloody mass, the Anatomy or spontaneous Analysis of its Latex sufficiently declares ; for the extravasated blood, when it goes into parts of its own accord, this liquor being disjoyned from the purple thick part, and swimming a-top of it, appears clear or limpid ; but by reason of its more thick contents, to wit, the nutritious Particles, like the white of an Egg, it is easily made thick, and grows white by a gentle heat : which thing appears by this familiar Experiment, to wit, if you shall evaporate a little of it only in a Skillet over the fire, the whole liquor will presently grow together into a white Gelly. By this liquor, as the blood is more or less imbued with it, living Creatures grow and become more fleshy or lean : for both the blood of younger Animals being loosned from cold, is wont to shew much more of this kind of white than more ancient or older Creatures ; and we may take notice daily at our Tables, that very much of this kind of Gelly comes out of the flesh of a Lamb or Calf being boiled or roasted, and nothing almost from Mutton or Beef, especially if old. There, fore we may lawfully suppose, that the blood is truly nourishable ; and that the whole, or at least the greatest part of the matter, for the adding bulk or substance to every part, is dispensed from it : but if at any time it be defective in this its office, that happens not out of the natural unfitness of it, but because its disposition is some, times depraved, and as the Stomach labouring with some vice, rejects or perverts the Chyle to be cooked by it.

But the blood, as it is not the only and alone humor, which is distributed in the animated Body, so neither seems it able to perform alone and of it self the whole office of nutrition. For besides that, being diffused through the Arteries and Veins,. another Latex is every where dispensed from the Head through the Nerves ; which shall be shewn to afford something at least to nourishment.

As to the first ; there are many reasons which declare that kind of humor to be in the Brain and nervous stock, and to abound in their whole passages. For unless the
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animal Spirits, continually flowing out, should be founded in such a Latex, which is their Vehicle, they would not be contiguous or joyned, nor able to continue and knit together the Systasis of the sensitive Soul. For if Hippocrates did observe long since, that Cramps and Convulsive motions were produced from driness and emptiness, that perhaps might happen by this means : to wit, because the humor in the Nerves or Fibres being deficient, the Spirits distracted one from another, were separated ; which notwithstanding, that they might still retain their mutual embraces, and as it were folding of hands, bend the containing bodies, and very much contract, and so force them into Convulsions. Besides, Wounds and Impostumes of the Tendons and nervous parts seem to witness the diffusion of the nervous Juyce, either of which drop forth a thin Ichor, and wholly unlike to the mere bloody Excretion : no less may be argued from the Ganglia and Evil running Sores. In time of sleeping the aforesaid humor is wont to flow more plentifully into the Brain and Nerves, and to obstruct their passages ; and therefore yawnings and stretchings come frequently upon those awaking, that its reliques might be shook off Lastly, we might readily shew, that from the depravation of the nervous humor, Melancholy, Madness, and some wonderful Convulsive distempers proceed. But it may be objected, that there is no such kind of humor, because the Nerves being cut asunder, it is not perceived to flow out ; and that the Nerves being also bound, they do not swell above the Ligature, as Arteries and Veins. But it may be answered, That the liquor flowing in the nervous stock, is very subtil and spirituous, and which, by any striving or wrinkling up of those parts, when they are roughly handled, may easily evaporate and be blown away or dispersed unperceivably. Then further, 'tis observed in the Whelps of some Animals newly litter'd, who have as yet that Juyce viscous, and not easily to be dispersed, and that have their Nerves greater, if they be bound hard together with cords, they will swell above the Ligature.

Therefore seeing it appears, that a certain Humor doth creep through the blind Pipes and passages of the Head and of the Appendix, both medullar and nervous, it behoves us next of all to inquire from whence that comes thither, and whither it tends; and lastly, of what kind of nature and use it is. Concerning these first it appears, from what hath been said, that the aforesaid Latex, serving for a Vehicle of the animal Spirits, is perpetually instilled, together with them, from the blood watering the exterior confines of the Brain and Cerebel, which from thence, passing through the medullar Trunk, is afterwards, with a gentle spring, poured through the whole frame of the nervous System ; so that the first fountains of the nervous humor are in the Brain and Cerebel. But further, to this Juyce conveying the forces of the animal Spirits, and supplied only from the Head, there joyns a certain other humor, as it were auxiliar in the whole passage, and restores and refreshes it otherwise about to grow deficient.

We think that these kind of supplements and subsidies, which happen to come from elsewhere to the nervous Juyce flowing from the Head, are received and admitted inwardly from the sides and extremities of the medullar and nervous System. We have already shewed that an humor, as it were secondary, is instilled from the blood watering these parts in its whole passage ; because the Arteries follow not only the medullar Trunk, but also the greater Trunks of the Nerves in many places, and insert into them sanguiferous shoots. Besides, forasmuch as the animal Spirits
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flowing within the nervous stock for the performing of sense and motion, tend to and fro, and so bear a double aspect ; it is probable also, that the liquor watering the Nerves, as it most commonly tends forward, so sometimes backward ; and so that the extremities of the Nerves, implanted in some parts, imbibe from them the humor, at least some Effluvia's, with which they are satisfied, and oftentimes transfer them into the Brain it self. Certainly there is no doubt, that the Fibres and nervous Filaments or threads which cover the Sensory of taste, and the Viscera serving for Concoction, do immediately receive some tastes of the taken in food, from which supplies are carried to the Brain it self in great hunger and faintness of Spirits. Because if at any time the Spirits inhabiting it, being exhausted very much with heavy and long labour, begin to fail, a most swift refection is performed, Pectorals or Cordials being scarcely swallowed, and long indeed before the alible Juyce can be able to reach to the border of the Brain by the passage of the blood. Moreover it is most likely, that not only the benign Effluvia's of the aliment are received by the extremities of the Nerves ending about the Viscera, but also by this way, that often times an infestous matter, and in a manner malignant, is communicated by the Nerves and their passages to the Head. But indeed the preternatural Juyces heaped up about the Hypochondria, the Spleen, Womb, and other Bowels emit vaporous little bodies, which not only infect the bloody mass, and distemper the Head by that means, but they climb to the Brain more immediately by the passage of the Nerves, and strike it with an heavy ill. For from hence in part it comes, that Hypochondriacks and Hysterical people are so cruelly punished through the Symptoms stirred up in the Brain and nervous stock for the faults of the lower Bowels ; hence it is, that little Pills of Opium, being scarcely dissolved in the Stomach, cause a Torpor or heaviness. But here is no place to discourse more largely of these. It behoves us to consider what remains, the Springs of the nervous Juyce, the Auxiliaries but now detected, and its Virtues and Influences.

Concerning the nervous Liquor we shall inquire what that doth in its passage, to wit, whilst it flows within the Marrows or middles of the Brain and Cerebel, the medullar Trunk and the bodies themselves of the Nerves : secondly, then for what uses it serves, when being sliden from the ends of the Nerves, it is spread abroad on the secondary parts of the nervous System.

1. As to the first, whilst that of the nervous Liquor passes through the Head, and either of its Appendix, its chief office seems to be for a Vehicle of the animal Spirits, which indeed it carries along with its diffusion, and contains them under the same Systasis. Yea, this Latex shews various Schemes of the Spirits for the performing of sense and motion ; even as the humid Particles of the Air pass through the Optick Configurations of the Rays of Light. Also moreover, the nutrition of the aforesaid parts and accretion or growth into a greater bulk, depends in some measure upon the nervous Juyce watering the same, as shall be shewed by and by.

2. But the greatest question is concerning this Liquor being diffused beyond the ends of the Nerves upon the secondary parts of the nervous System, and in the pas sages of them on the whole Body ; to wit, whether such a Juyce be nourishing of all the solid parts, or of some of them by themselves, as Authors variously think ; or to what other office it is destinated.

Concerning these it first appears, that the Brain and Nerves, with the Juyce flowing out of them, contribute matter, or at least some influence to the work of
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nutrition ; the which if it should chance to fail (a sign of which defect is, if the animal Faculty falters in part) the nourishment there is wont presently to be hindred or perverted. This is plainly seen in the Palsie, excited from an evident cause, without any previous Dyscrasie of the blood, where suddenly an Atrophy follows the privation of motion or sense, or of both together. Further, in the Scurvy, where the taint hath corrupted the nervous Juyce, when the sick begin to be afflicted with the Vertigo and swimming of the Head, and with wandring pains, Convulsions, and a frequent loosning of the Members, the flesh falls presently away, as in a Consumption, and without any fault of the Lungs, the sick wither away, as if distempered with a Phthisis. It is a vulgar observation, That from the immoderate use of Venus, also from an inveterate Gonorrhoea, from Strumous or running Ulcers, and other Impostumes, by which much of the nervous Juyce is wasted, a leanness or wasting of the whole Body is produced. Certainly, if I be not deceived, there are some Atrophies, yea, and sorts of breaking out, which seem to depend wholly upon the defect or the evil dispensation of the nervous Juyce, when the blood, as to its quantity and disposition, is not much in fault. Lastly, the consideration of some Diseases and Symptoms so plainly confirms the diffusion of the nervous Liquor and its great influence on all the parts, that there is even left no room for doubting.

Also no less cloth the curing of some Diseases and the use of Remedies confirm the same. For from hence a reason is taken, wherefore Cephalick Plasters often times yield such signal help in the Phthisis ; not because they stay the Catarrh of the Serum falling down on the Lungs, (as the common people think) but because by corroborating the Brain they restore the disposition of the nervous Juyce, before vitiated. For this cause it is, that some diseases being stirred up by the fault of the nervous Liquor, of which sort among others are Cancrous and Strumous Ulcers, or such as come of the Kings-Evil, are hardest of all to be cured ; because the morbid tincture of the Brain, and of the Latex watering it (whether it be innate or acquired) is not easily mended : yet sometimes when the root of the disease, lurking in the brain or nervous stock, is taken away by the help of Nature it self, or by Chance, by the use of some remedy ; presently the Symptoms of other parts, though neglected in the whole, vanish, not without the suspicion of a miracle. But how much the alteration of the Brain serves for the curing of some most grievous diseases, some instances taken from the Farriers Art will clearly shew.

For when many Medicines and Methods of Administrations are wont to be tryed in vain for the curing the stinking disease in Horses, commonly called the Farcy (which Helmontius asserts to be like the French Pox, and the Author of its Contagion) the most certain means of curing (which I have very often known to be applied with good success) consists in this ; that some sharp Medicines, of which sort are Heartsease, Water-Pepper, Ranunculus or Crowfoot, and the like, which very much abound in volatile Salt, being bruised into a mass, and put into the Ears of the diseased Horse, and kept there for twenty four hours : it is scarce credible by what means all the Ulcers are presently dryed up, and the disease healed, as it were by Inchantment, is quickly profligated in the whole. For since this Application is made far from the affected parts, without any alteration of the bowels or the blood, it should be so healed at a distance ; certainly the cause of such an Energy must only be, that by this kind of Medicine the Dyscrasie or evil disposition of the Brain
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and nervous Juyce is taken away, and so the first root of the sickness being cut off, the shoots and fruits presently wither. It were worth our labour to try such kind of Experiments also in our Medicines. Yea it may be well suspected, that such a way ought to be ordered for the common Cure of the Kings-Evil. Among our Country, men, as delivered from our Ancestors, it is thought that the seventh Son, or he that is born the seventh one after another in a continued series, can cure this disease by stroking it only with his hand ; and truly I have known many, whom no Medicines could help, to have been cured in a short time only by that remedy. Few doubt but that this disease is wont to be cured often by the Touch of our King. The reason of such an effect (if it be merely natural) ought to be assigned not to any other thing than that in the sick (especially those of ripe age) the Phantasie and strong Faith of the hoped for Cure induces that alteration, or rather strengthning to the Brain, whereby the morbid disposition radicated in it is profligated. But I shall return from whence I am digressed, to inquire what the nervous Juyce contributes to nutrition.

2. I say therefore secondly, although nutrition depends in some measure upon the influence of the nervous Juyce, yet it is highly improbable, that all the several parts of the whole Body should be nourished only by this provision. For besides that this were to impose upon the Government of the Soul it self, and its primary Organs, the cooking office of nutrition wholly unworthy the excellency and dignity of those parts ; it seems also that the nervous Liquor should be altogether unfit for the administring to this Province : because when oftentimes immense expences are made of the aliment to be assimilated into the substance of the solid parts, especially by immoderate sweat, also by continual labour and exercise, which Countrymen and Labourers daily use, it is not possible that such losses should be repaired only by the nourishment supplied, or sent through the small passages of the Nerves.

When I had long and seriously considered with my self concerning this thing, what I at length thought, I shall tell you freely, and without any covering, or making any reflection, or blaming the Opinions of others. It seems first, that the nourishing matter of the whole Body is distributed into all parts from the blood through the Arteries ; yet it may lawfully be thought, that the conversion of this matter into nutriment, and the assimilation of it into the substance of the part to be nourished, is performed by the influence and help of the nervous Juyce, as it were of a certain spirituous Ferment. As to the first : we have already noted, that the sanguiferous Vessels do not only follow almost every where the Muscles and Bowels, but also the Head and its Appendix, yea the Membranes, Bones, and Nerves themselves, and affix to them all thick shoots, as so many little chanels, for the receiving the nourishment. Moreover, as there is a purple crassament or thick substance in the blood, whose substance stuffs and nourishes the Pores of the Parenchyma of the Muscles ; so there is a whitish Gelly, by which the Membranes and the whiter parts seem to increase. Besides it may be observed, that the blood it self increasing, contains in it self fibres and small threads, such as are interwoven in the Muscles and nervous parts ; and if the same stand long in any Vessel, it is presently coagulated into longish, white, and hard crusts or bits, whole substance is plainly fleshy ; so that the blood produces flesh of it self, though the same be rude and unformed : wherefore the configuration and the apt disposition of the nourishing matter, supplied from it, depends on the coming and Energy of the nervous Juyce : but after
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what manner this is done, we shall endeavour now to skew.

After the web or stuff of all the parts is laid, it is required then that they be both drawn forth in due proportion, and grow in substance, and also that the little spaces which are left by reason of the Effluvia's perpetually falling off, may be continually filled with the nourishing substance cast in. In these two things the business of nutrition chiefly consists ; for the performing of either of which the blood affords matter, and reaches it forth (as was said) in the circulating to the several parts of the concrete, and as it were stands at the doors of the part to be nourished : yet, that this matter may be rightly disposed, and its particles, to wit, the thick and thin, saline and sulphureous, and others of a several nature, separated one from another, may be imployed with some choice to the destinated uses, there seems need of a certain directing faculty, and as it were plastick virtue, got somewhere else than from the blood it self. For indeed the blood being destitute of animal Spirits, is unfit for the performing these offices. Wherefore, for that it appears there doth lye hid in the nervous stock, a certain juyce, and the same being gifted with animal Spirit to be diffused to all parts, how can we suppose less but that this subtil and spirituous Liquor, every where meeting with the arterious, which is duller and thicker, actuates and inspires it, and as it were ordains it for the performing the designed work of nutrition ? especially when it plainly appears, that by reason of the defeat or depravation of this nervous Juyce, nutrition is always frustrated or perverted.

Therefore it may be lawful, in the difficult Controversie concerning the Matter and Method of Cure, to propose this our Hypothesis, though it be a Paradox and very abstruse ; to wit, that the nervous Juyce (which we have said was like the male seed) is poured out with the nutritious humor copiously suggested from the Arteries, as it were the genitive or seed of another Sex, every where upon all the parts ; and that this former, being indued with active Elements, imbues the more thick matter, as with a certain Ferment, and impregnates it with animal Spirit ; and when it so makes it, with a mutual entring in or coming together, to be dissolved and to go into parts, its particles being extricated one from the other (the Spirit infused helping) they are put upon bodies of the same measure with themselves, and are assimilated into their substances. In the mean time, because the animal Spirits are poured out in great plenty with the nervous Juyce, those which are at leisure from the work of nutrition, or remain after that is finished, turn aside every where into the Fibres, as into proper dwelling-houses, and there being ready for the offices of sense and motion, stay ; which offices indeed, that those Spirits the Inhabitants of the Fibres, may the better perform, they acquire from the blood watering the Muscles, certain auxiliary forces, wherefore they being endued with a certain elastick force, are apt to be highly rarified and as it were exploded.

But indeed we suppose, that as the nervous Liquor, being turgid with animal Spirit, causes the arterious humor to become nutritious ; so in compensation of this the animal Spirits remaining of the work of nutrition, and every where disposed within the Fibres, receive from the arterious blood a mixture or certain Copula ; by whose help and cooperation the same Spirits exert or put forth much more strongly their locomotive force. For it seems that little sulphureous bodies are added to the spirituous-saline particles from the watering blood ; and so when the animal Spirits are furnished with this Copula, they being stirred up into motion, shake off the
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borrowed particles, which being struck with a certain force, like the explosion of Gun-powder, suddenly intumisie the Muscles, and so by contracting them very much, they cause a vehement motive endeavour. We shall have an occasion of discoursing more at large of this, when we treat of the Motion of the Muscles.

Yet in the mean time, we shall take notice, that the Muscles of the whole Body, as to their motion, have a certain Analogy with the motion of the Heart. For in deed the animal Spirits in the Heart, flowing within the fibres and nervous threads, (with which this part is much beset) receive plentifully sulphureous little bodies from the inflowing blood distending the sides of either bosom, which whilst the same Spirits, being filled to a fulness, shake off and as it were explode, a Systole of the whole Heart (its sides being carried with a certain force inwards) is brought in or caused, whereby the blood, from either side the bosom, is cast out as it were by the impulse of a Spring or Bolt. Truly, unless the Spirits inhabiting the Heart, should receive food and matter of explosion from the blood it self, their stock, sup plied or sent by the passage of the few and small Nerves, would not suffice for the performing of the undiscontinued motion. A sign of this is, that from a defect or depravation of the blood, as well as of the animal Spirits, the motion also of the Heart is defective or diminished. And not much unlike in the Muscles, as in the Heart, is the business performed ; the Spirits inhabiting their Fibres, receive a sulphureous Copula and apt for explosion, from the blood there more plentifully flowing than about the Membranes, with which being endued, as often as they receive from the Nerve as it were the fiery inkindling or the match, the instinct of the motion to be performed, they being excited, and striking of their Copula, very much inflate or blow up the Muscle, and intumifie it for performing or compassing the motive endeavour. Nor is it much to purpose, or makes any great difference, that the motion of the Heart, stirred up by a perpetual instinct, is found always necessary ; but the Muscles the most of them only occasionally and at the command of the Animal, do put forth their motive power ; for the Diaphragma and some Muscles, dedicated to Respiration, are urged with a perpetual Systole and Diastole, as well as the Heart it self.

From the aforesaid Hypothesis concerning the offices and uses of the nervous and arterious Juyce, Arguments that otherwise determine the work of Nutrition, may be easily answered. For that the blood is said rather to prey upon the solid parts than to replenish them, that ought to be attributed to the Disease and Dyscrasie of it, and not to it simply : because sometimes the blood is accused, for that it too much stuffs the solid parts ; to wit, forasmuch as its mass being waterish and weak, it lays aside the alible Juyce (which not being truly cook'd, is still crude and vicious) with very great plenty about the habit of the Body, and so induces an Anasarca. In the mean time it ought to be granted, That as it is the blood that is evil which heaps up too much vicious nutriment ; so it is the same, which being well, and right, doth laudably perform the office of Nutrition.

But that it is argued, That the nervous is rather the nourishing Juyce, because by reason of its defect, depravation or too prodigal expence, the acts of nutrition are wont to be hindred or perverted ; it is easie to reply to this, That the impediments of the nervous Juyce, being made vicious, respect the form of nourishment, and not the matter of it : to wit, it sometimes happens, that the blood dispenses the alible matter in due plenty and disposition ; which notwithstanding, by the fault of the
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nervous Juyce, is not rightly assimilated. When an impotency of motion comes upon a too great distension of the Muscle or Tendon with pain, shortly nutrition being hindred, a jelly grows about the distempered part : which notwithstanding drops not out of the Nerve (as is commonly said) but the glutinous humor being poured out of the Arteries for aliment, for that it cannot be received by the hurt part, is gathered together there : nor is it to be thought, that Tumors, or Strumous Ulcers or the running Sores of the Evil do contain or pour out only a nervous humor, since the matter of either is for the most part bloody, which by reason of the evil Ferment of the nervous Juyce, puts on a strange form, and that diversly degenerous.

This supposition of the twofold Humor, for the matter and form of nourishment, is taken to be of egregious use for the solving of the most difficult Phaenomena, which are met with about the Distempers of the Brain and nervous Juyce : yea, that Pathology, seriously considered, seems to infer as a certain necessary consequence, that a twofold Juyce is necessary for the work of Nutrition ; as some other time perhaps we may skew. In the mean time, leaving this Speculation, we shall proceed to the remaining Task of our Anatomy, to wit, the Neurologie or of the Nerves in particular.

THE END.
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