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N! LTICE

THE BEST COPIES OBTAINABLE ARE

INCLUDED IN THE REPRODUCTION

OF THE FILE. PAGES INCLUDED

THAT AREBLURRED, LIGHT OR
OTHERWISE DIFFICULT TO READ
ARE THE RESULT OF THE CONDITION

AND OR COLOR OF THE ORIGINALS
PROVIDED, THESE ARE THE BEST
COPIES AVAILABLE.
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Attention: Ir. John H. mtmsr

Gentlement . 5

The enclosed booklet, entitled �Vitamins In Hu- &#39;
trition," provides authoritative information, presented
in a simple, practical way. _

This booklet was compiled in answer to numerous .
requests received from food manufacturers and processors. _The paragrafh headings provide easy reference to sections &#39; " &#39;
that bear d rectly on your interests. &#39;

--up

Ue trust that you will find �Vitamins In Nutri-
tion� interesting to read and valuable enough to put in
your active files for reference. We shall �be pleased to
answer any further questions you may have, and shall ap-zreciate your comments and suggestions tor compiling fu-

ure editions of this booklet.
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2.8. Additional copies are available for distribution
to your sales and production departments. Address your
requests to General Bales Division, llerclc e Oo. Inc.,
Bahway, H. 3&#39;.
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Table of Principal lttects ot Stimulation of Autonomic Nerves

"I �I I 7 E?-nil; minim�:

&#39;Tilsue Sympathetic Parasympatnetic
at �iii _4l 1 J__"��_§i

Eye:-Pupil
Tension �"�"""""""&#39;!
Eyeball
Tears

Digestive glands

Secretion
Blood flow

Respiratory tract
Insole

Secretion
Circulation

Heart
Hate

Force

A-V conduction

Refractory period
of auricles

Blood vessels

Skin
Abdominal organs
Muscles

Brain
hungs
Goronaries

Involuntary muscle
Stomach and intestines

Urogenital tract

Beast secretion

I_ gel� __l _

Dilated
Increased
Protruded
Unchanged

Slightly increased
Decreased

Relaxed
1

Decreased

Increased

Increased
Increased
Decreased

Strongly constricted
Strongly constricted
Ieakly constrdcted_
Very weakly ocnstrected
Very weakly constreoted
Dilated .

Relaxed
Variable

fl

i_ _| 1-K ._ J-ill" &#39;7&#39; 7 ii

Dcnstrioted

Decreased

Iithdraen
Increased

Greatly increased
Increased

Contracted  asthma!

Increased
Increased

Decreased
Decreased  auricles!
Decreased

Decreased

Dilated�
Dilated�
Dilated�
Dilated�
Dilated�
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C "Lntergan " N0

&#39;Antietieine" N0

Mueoulctrcgio Agents  Stiuulants to involuntary muscle irrespective of innervation!

Posterior Pituitary USP
 Biologically standardized on isolated guinea pig uterus so that 0.1 cc of solution
possesses activity equivalent to 0.5 mgm cf USP posterior pituitary reference standard.
Chemical composition of active principles unkncsn!.&#39; Does not affect involuntary muscle
of bronchi, pupil of eye, or cerebral blood vessels.

Alpha Hypophamine NNR -
 "Pitcoin"! Contains uterine-stimulant principle e! practically free from other
activities. Standardized like USP solution of pituitary and of equal activity on
uterus. &#39;

Beta Hypophamine NB
 "Pitressin"! Contains all activities of Posterior Pituitary except that c uterus.
Standardized  on ability to raise blood pressure of anesthetized dog! to equal USP
solution of pituitary. _ _____

,.~. .
� . _. - -._,_.._. _,,

Barium salts  except sulfate, which is too insoluble in water]. &#39;2

Quinine salts  especially for action on uterus!.

Histamine  stimulates involuntary muscles of bronchi gastrointestinal tract and
uterus of nearly all species and that of blood vessels of&#39;rodents; relaxes that cf
uterus of shite rat all blood vessels of nan and monkey and some blood vessels of
dog and cat; does not affect that of pupil of eye!.
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Autonomic �grmacclog

lost of autonomous structures  secreting glands, involuntary muscle of digestive
respiratory and genitourinary tracts, of cardiovascular system and of eyes! are regu-
lated by nerves that are beyond voluntary control. These nerves are of tgo main -
systems:- Sympathetic  or thcracico-lumbar division of Autonomic Nervous Sys 3;! and
Paraeympathetic  or eranic-sacral division of Autonomic Nervous System!. In general
each structure receives nerves from both divisions and effects of two are opposed,
Both divisions have ganglia, which are diffusely and indiscriminately stimulated by
small and paralysed by large amounts of nicotine, lobeline and choline and its
derivatives; they also are paralyzed, without preliminary stimulation, by tstraalkyl &#39;
ammonium salts  like tetraethyl ammonium chloride�"Etamon&#39;! or locally injected local
anesthetics. Such actions  except when due to local anesthetics! are designated

;vstimulagt_pr_p5ralytip nicotinic actions. Binge tgo antsgonistio innervations are
�/L� involved and result of stimulant_aotion depends on_relative strengths of the twc,.ln�;;�ehd�result of paralysis depends on extent to which each had previously affected

n

C

inti1i&J;Lboth n£_Iheas_nary.frnm_nrgan.ioscrgan. Nicotinic action also includes
"stimulation followed by depression of carotid and aortic bodies, of many if not all
nerve cells in brain and spinal cord, and of neurcmuscular Junctions in skeletal
muscle; such actions are elicited by nicotine and by choline and derivatives, but
not by tetraslkyl ammonium salts.

Of far greater practical importance is ability of one group of drugs  typified
by epinephrine and known as sympathcmimetic! to duplicate more or less exactly the
effects of stimulation of sympathetic nerves, of another group  typified by muscarine
and mecholyl and known as musoarinio or parasympathcmimetic! to duplicate the effectsof stimulation of parasympathetic nerves. Both sets of drugs act periphenallyééne.
on receptors located in gland or muscle cells receiving autonomic innervation!. ~�Boh
type is specific for its own nerve system and does not involve the other. Bach spurely stimulant and does not  like a nicotinic action! have a paralytic phase.qéEach
has specific antagonists  the sympathetic and pa ympathetic blocking agents re-spectively! which do not effect the other systemf�i�ost probable explanation for these
specificities is that autonomic nerve impulses lead to tonmation or liberation of a
chemical transmitting agent  &#39;sympathin" in sympathetic, aoetylcholine in para-
sympathetic! combination of which with specific cell receptors is responsible for
effects of stimulation of corresponding nerves.§L§¥mpathmimotic drugs duplicate
effects of sympathetic nerve stimulation because they can combine with �sympathin
receptors� and elicit corresponding changes in cell aotivity§94Husoarinic drugs do �,m
likewise for "acetylcholine receptors" in autonomic organs  not however for �acetyl�&#39;
choline receptors" in carotid and aortic bo _es, cells of central nervous system,and nouromyal Junctions in skeletal mmscle!ii§Blocking agents supposedly act by
combining with same receptors that are used by eympathomimetio or muscarinic drugs
and thus preventing ocbination with latter, without however producing changes in
cell functions characteristic of latter.

Effects of these drugs can be predicted from known effects cf stimulation or
blocking of corresponding autonomic innervations  see attached Table!.
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"Tissue

- lffect of etimulation at

Sympathetic Paraeympathetic
I7 75-I &#39; �__L_ 1. I YIJ7 __ I&#39;__ _ 1 I lrll

lye:-Pupil

Tension
Eyeball
Tears

 *La~L~bvq

Digestive glands
Secretion

Blood flue

Respiratory tract
Muscle

Secretion
Circulation

Heart &#39;

Bate

Yoree

A-V conduction
Refractory period
of aurioles

Blood vessels

Skin
Abdominal organs
Iuecles

Brain
hangs

&#39; Dcrcnariee

Involuntary muscle
Stomach and intestines

- Urogenital tract

Seeat secretion

° Innervation anatomically sympathetic but
parasympathetic.

Dilated
Increased
Protruded
Unchanged
Slightly increased
Decreased

Relaxed
7

Decreased

Increased

Increased
Increased

Decreased

Strongly ccnstrdcted
Strongly constricted
Weakly ccnstrdcted_
Very weakly ccnstrapted
Very esakly constractad
Dilated

Relaxed
Variable

Y�

Uenstricted

Decreased
Iithdraen
Increased
Greatly increased
Increased

Contracted  asthma!
Increased
Increaeed

Decreased
Decreased
Decreased

Decreased

Dilated�
Dilated�
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!Anter3an&#39; NO

"antistiaine" NO

* Mueculctropic Aggnts  Stimulants to involutery emacle irrespective of innervation!

Posterior Pituitary USP &#39;
 Biologically standardized on isolated guinea pig uterus so that 0.1 co of solution
possesses activity equivalent to 0.5 ngm or USP posterior pituitary reference standard.
Chemical composition of active principles unJcnovn!.&#39; Doe not affect involuntary muscle
oi� bronchi, pupil oi� eye, or cerebral blood vessels.

Alpha I-lypophamine mm -
 "Pitooin"! Contains uterine-stimulant prinoip1e s! practically tree from other
activities. Standardized like USP solution of pituitary and ct equal activity on

_ uterus. &#39;

Beta Hypophe-mine NNB .
 "Pitreesin"! Contains all activities of Posterior Pituitary except that on uterus.
Standardized  on ability to raise blood pressure or anesthetized dog! to equal USP
solution of pituitary. u _ _ _ *_; _� ,; _ _ ,. . .� _ _ _...:.... ____. -:..:a ....:._ . :; .--e- - 92?&#39;iT3&#39;?l .. _a_- ; _; � .. r .-_. &#39;-_t:._.l-&#39;»- --_--_~_~ &#39;.._ ..2-IL---&#39;-�L --_._�,..,_,.__. , - ._ --- _~u -1 92 .. - - .-_�-.,.-- - - - . - - - -&#39; 1 " �-1 2" a;_. ::...&#39;_i;.-. ._._.�:._,..,-..._. &#39;u -

" __"� &#39; a -_.--:_»r- 40 ..."�q�*=�£arium salts  except sulfate, "ehich is too insoluble in eater!, "   &#39; *&#39; "�&#39;"

Quinine salts  especially for action on uterus!.

Histamine  stimulates involuntary muscles of bronchi gastrointestinal tract and
uterus of nearly all species and that of blood vessels of rodents; relaxes that of
uterus of shite rat all blood vessels oi� nan and monkey and some blood vessels of

� dog and eat; does not affect that of pupil ct eye!. __ A y _ &#39; Z
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�lost of autonomous structures  secreting glands involuntary suscle of digestive _�l 0 s

» I " respiratory and genitourinary tracts, of cardiovascular system and of eyes! are.sw3u-
_- lated by nerves that are beyond voluntary control. these nerves are of tee an-in .;."_.;.: i
- systes:s:- Sympathetic  or there-cicc-lumbar division oi� autonomic liervous System!
s Perasympathetie  or cranio-sacral division of Autoncsnic liervous System!. �In general_}�i-ff� &#39;
&#39;~; each structure receives nerves from both divisions and effects of he are oppose|l.���@,:l�§&#39;-~_;;�_
- * Both diviaicns have ganglia, which are diffusely and indiscriminately stimulated by
" -_ small and paralysed by large amounts of nicotine, lcheline and choline and its .

derivatives; they also are paralysed, without preliminary stimulation, by tetrsalbyl  &#39;
" esmonium salts  like tetraethyl a.u:mon.ium chloride-"Itamon&#39;! or locally iniected 1oce1L;f:,? 1&#39;5

anesthetics. Such actions  except when due to local anesthetics! are designated _�"=�?�E"&#39;_;T"?�-"
 stimulant or paralytic niectinic actions; Since two antagonistic innervaticns are �%I,;f-°E~�T¢.?j""
"involved Ind result of stimulant action depends on relative strengths of the ssc,ane"i?="**=
- end result oi� paralysis depends on extent to which each bad previously affected ,§§=:;�g.r_*.-;_F"¢�&#39;-.�_"&#39;_-�f-I&#39;~
activity; both of these vary from organ to organ. liicotinio action also includes
stimulation followed by depression of carotid and aortic bodies, of many if not al.l_ ;k-¬�§wé£;_-

� &#39; nerve cells in brain and spinal cord, and of neuromuccular Junctions in skeletal "J

;_*Z&&#39;i¢.-amot by tetraalkyl amoniin salts. -- """""�-"""&#39;:a ~-»-- ----~;»+-+~-;¢_-;-f»-._:~_» I-*;_"&#39;*_*§-&#39;=;�§?5* ._ g_ - _ I 1-_ -  - - -. 0-  . ._-=-_ --1-.7»-e""-" e-_-=¢:*§e___:.»~
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i Of far greater practical importance is ability of one group of drugs
epinephrine and known as sympathomimetic! to duplicate more or less exactly the - .�:__;g_T__é__

effects of stimulation of sympathetic nerves, of another group  typified by szuscarine ;_&#39;§cg&#39;¢~
- and mecholyl and knosn as muscarinic or parasympathcmimetic! to duplicate the effect-s;;;=e~:r4~-�

is specific for its ovn nerve system and does not involve the other. lash is "iii: ~
s¬,T_"~
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purely stimulant and does not  like a nicotinio action! have a paralytic phase. -.I�s.el.&#39;5;,.,{-=-<
 � has specific antagonists  the sympathetic and parasympathetic blocking agents I-e-"~é=�.I=7¬;�;&#39;
=-&#39; spectively! which do not effect the other system. �lost probable explanation for

specificities is that autonomic nerve impulses lead to formation or liberation
chemical transmitting agent  "sympathin" in sympathetic, acetylcholine in prI-  L:-_�pi_"_;-&#39;;_
sympathetic! combination of shich with specific cell receptors is responsible fir

I-�i&#39;5~ "effects of stimulation of corresponding nerves. Bympathcmimetic drugs duplicate
effects of sympathetic nerve stimulation because they can oacbine with "sympat-his "._.f _-@.i__-;11*&#39;.;
receptors� and elicit corresponding changes in cell activity. llueoarinic drugs do

- likewise for �aoetylcholine receptors� in autonomic organs  not hosever for &#39;aoetyl-_;:i*;:*;_
choline receptors� in carotid and aortic bodies, cells of central nervous syst-II,
and neuromyel Junctions in skeletal ssmols!. Blocking agents supposedly act -by
-combining with some receptors that are used by sympathcmimetie "or ssusearinic drugs I;~&#39;j-Q-__};~�~

"  thus preventing combination with latter, without hosevor producing 0118.-1189s in _�?=;._, ._.,_;__,_,�__,,,¢
cell functions characteristic cf latter, _- _~  &#39; _ _j;_W �_&#39;__-;__ E - 3-I. __-f_;-&v;l:-I.&#39;_-"-- 15 :,�&#39;;§._;-.; ;_.ah

-Iffects of these drugs can be predicted from known effects of stinnlaticli q;;e,n;.k;,_@_:_I blocking of corresponding autonomic innervaticnc _ "
_"gF_H __� _ . ._ - -_. ---- -_&#39;--..5_- _.; -....._-.._ ._.,..>.m_,V, .r_._ _. _.__. ._,__, .. . ._£5 � "&#39; &#39; &#39; &#39; &#39; . -  � " &#39;- -. IF� ~ *&#39;:-M -. ""&#39; -. � I &#39;-I&#39; &#39;.&#39;-&#39;;""-Q�: .&#39;-**f.�§T3�§,":;?P;,-.;&l§i-£?�?.,,--*� �n� &#39;
-.

 see attached Table}. _ _.__ _ _
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muscle; such actions are elicited by nicotine and by choline and derivatives, but �I,,W;;,§§_._»�-;{-�_-&#39;»*._�_"�_�
J

-

cf stimulation of parasympathetic nerves. Both sets of drugs act peripherally _ i.e.
on receptors located in gland or muscle cells receiving autonunic innervation!. ,Bcia_"-53""-�~&#39;
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