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The reader will observe that the term glucose 1s very
. :

generally used as synonymus wilth dextrose and suger. Until

dextrose was accepted by thne Pharmacopea 1t was commonly known

Co

by the synonym “glucose" and this latter term is oceasionally

uged even at present time Lo desceribe dextrose,




PHYBIOLOGICAL PRINCIPALS

acte about carbohy-
and so well known as
not to need discussion. According to La Fetra, sugars,
dextrins and starchs are the umocst economical source of
energy. Some being aoscfbed,as ingested and cthers re-
gulring but little digestive effort., Thsy furnish snergy
cniefly for heat meintenance and muscular sctivity. They

-

oixild up the glycogen reserve and nay be converted into
stores of Tat. 'fThey spare proteins thereby lessening the
amount of nitrogsn excrstion otherwise necessary. korsover,

they may be utilizsd to bulld up certain useful amino acids,

N antl rachitic vitimins. They serve when properly utilized to

Grafe states, thet the fate of sugar in the liver varies
sceording to the needs of the entire organlism or the momentary
demands of the liver He gives four pogsibilities: 1. It

mey be carried off to the peripheral blood stream through the
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uncnanged., 2. It may be synthnesizsd to glveogen.
3. It may be decomposed to C02 and H20. 4, It may be convert-

ed into fat of orotsin 1

0]

o

ments. Glyecogen is the form of zarbo-
nydrate used for storage. He states 1t is astonishing that the
gmount and rate of glycogen formatlion depends on the quanity

of glycogen already deposited in the cells. In starving

e enimels the deposition of glycogen 1is more difficult than

mmder other circumsgltances. The glycozen content of the liver
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ant product o4 decomposition and can be mosgt readlly deter-

mined, ‘he ocuanity is small underaconditions, bub thig 1s

..b

gulckly synthesizsed by the intact liver into carbohydrate.

It hes peen shown by Flood, Bodensky and otners that

bovs of 3t. Paul's school consumed 60C grams of carbohydretes

deily or nearly 2,500 calorles dally. Zuch of this being

in the form of sweets, Dun, Phillips, Henske, Best, Mcfoogan
and Wherry state that carbohydrates provide esslly vtiliz-

able ensrgy and neat. hey are gtored in swall amounts, &

noraal starving adult using up his available glycogen gtores

o

in 36 to 72 hours. The bulk of g in the

te

the aversge diub

orm of carbohydrates, Carbohydrates usually furnish 40 to
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70% of *the
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does not itself enter into the gommosition of cell GYOtOElaSﬁ

2 4 % g T 4 I wriey § ? .‘ - o1 3 2 . - ey & ae B -
chief Influence by wihlich water and weiler-containing constitu
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ser cent. Some of this glucose in the genersl circulation

° = B k3 - 1 -
ig net made uge of immediately

The main subsgidary store house 1s 1in the muscles. These
can take up glvcogen according to Hosenthal, in amncunt
equivalent to .5% to .9% their weight. This i1s zn smount

in the liver,
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Claude Bernard, who discovered glycogen, thought it
wag a secretlion of the liver because he found that i1t could
-

be produced by this a diet deveild of gtarches

Later glycogen came to be regardsed as a storaged produce of

carvonydrate material, much in the same manner 1in which fat
storage vroduce of lipold materisl, Hecently

the work of Barbour, Chaikoff, Hacleod and Orr snd others

that it is impossible to rid

i 3 7 3 - o L IR S I & Ers e 5 =7 o e - T .
which should be the cage 1f i1 were pursely g storsge product;

and , in the sscond place, that during starvetion the amount
of glycogen in the liver at Tirst is markedly diminiszhued but

later increases sgain, Thesge Tacts were responsible for

jav}

new theory of glycogen, namely, that it ig an essential step

in glyconeogenesis, and that the amount of it in the liver
cilven time reprssents the baslance between continusus
processsgs of oroduction and loss.

According to Garnsteln and SWm*7ma1n.iﬁ normal arimnals,
edministration of sultable amounts of dextrosge leads directly

to deposition of glycogen in the liver. 1In disesses of the
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can be more basglc or fundamental in the supportive treat-
nent of any serious disease than to supply & patient with

ER

food and water in guch-a form and by such a route that they

out gide the human body in the same form as that found in

\ L)

the blood gtream. xost of the sugar in mamillisn blood is
glucoge. It hasg been demonstrated by sSlemong' simultan-

gous analys s of maternal and fetal bloods that the nutrit-

according to FPotter, the carbonydrates plsy a most luport-

ant role. kot only do they supply the necegsary calories
not furnished by the fat and the proteln, but they zlso

intervene, In diseagesg of the liver, insulfficlient glyco-

geneglsg causes 'internal' carbohydrate stervation, which

o

regults in a reduction of hepatic glycogen, probably large-

-

ly through depletlion of that part of it which serves as a

storage form of carbohydrate. According to Althausen,

there are several ways in whiech dextrose, and the same applies

to glveogen, hag been proved to have an allaying action in

hepatic injury. In the firsgt placs, dextrose neutralizes

many exogenous and endogenous toxins., This may be accomp-
lished by partial oxidation to less itoxic compounds or by

couplete oxidation to carbon dioxide and water. Another
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path lies through conjugastion to nontoxic glycuronates,

Py " Y

The latter is known to occur with

Q
;]

egola, phenola, salic-
and many substances contalning these conm-
pounds. And in the gecond place under carbehydrate ther-

apy, repair of the injured liver proceeds much more rapldly.

.

In the third plsce, administration of dextroge resduces pro-

longed cocagulation time 1in Jjaundice. He also states that it

fortunate in hepatic digeage when the liver 1s in ur-

zent need of glycogen, 1ts supply of this sudstance ghould
e low, He thinks the reasgon for a lcw level of glycogen
in the injured liver 1is luportent clinically, and that

liver to store glycogen, but to abnormelly slow production

cf new glycogen from non-carbohydrate sources--~in which

",

cage adminisgtratlion of dextrosgse would be the indicated

'F'
4

the injured liver to sgtore
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ity o
glycogen, experiments were carried out on rabbits., alter

phorus, the damaged livers doubled their

content of glycocgen three hours efter a single coral admin-

4

bedy welght,

=
L

tion of 2.5 grams of dextrose per kilogram of
The absolute increase of hepatic glyeogén in thege experi-
ments wag much smaller than in normal rabbits, but the low
initizal level of glycogen in the liver of the poiscned ani-

mals must be taken into consideration because the same was

@

also observed in normel rsbbits, in which the glycogen of
the liver was markedly reduced by fasting or by medication

with thyroxine. A somewhst different series of observat-




iong was made on & group of patlentg with marked abdominal
= operations. These patients recelved preoperatively various

amounts of dextrose orally or Dy intrsvenous infusion. &

small wedge-ghaped plece of the liver was renoved in esach

ingstance for microgcopic examingtien. It heg been ghown

in snimals that the liver loseg halfl of its glyvcogen after

uniforoly
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one hour of ether an
feated over night and operated on in the morning. For &

control group, several patients were used from whom blopsgles

of the liver were obtsined prior to 1925, when such cs

(L

23
ere still treated surgically without an intravenous infue-
ion of dextrose ag part of tne preoperative routine., Onse
cgroup of patients recsived 50 to 100 grsms of dexirose by
mouth three tlimes a day for from one Lo two weeks preoper-
= atively., In addition, these patients were given intraven-

ous infusion of dextross twelve hourg before ithe operstion.
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iong of dexitroge (from 500 to 1,000 cc. of 10 per cent
solution) a day, for froa one to five days, the last injecﬁ-
ion being given on the morning of the operation. In thege
three groups, Dbiopsy specimeng of the liver with appfoxim&te-
1y equal degrees of damage were compared mlcrogcopically in
in regard to theilr content of glycogen. The slides wers also

compared with sections of rabbit liver containing known amounts

"]

of this sgubstance. Biox

3

gy apecimensg Trom fourteen patlients

- Py

hege three groups were examined in the described manner.

From a comparison of typlesl sectiong--~-1it is readlly seen

that the livers of patients who received no dextrose bzfore

n‘“y;
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operation are alm
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ely
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resgenble that of the rabbit with a glycogen content of
only 1.5 per cent. The parenchymatous cells of the liver
in these sectlons are narrow, and thelr cytoplasm takes

S,

}_}m
o

are w

&')

g dark stain. The sinusoide and pile cepillarieg

On the other hand, the hepatic cells in sectlions from pat-

literally filled with glycogen and have the appearance of

< 2/

%

thoge of the rabbilt with

-
}..J

n its

]

0.8 per cent of glycogen

4§

nirg group, in wnlch the patients

ct

r».L
)
0]

liver, The cells in

recelved dextrcse intravenously, contain only moderete

ch

agounts of glycogen---The probable reagon for this 1s that
patients in thig group recelilved considerably less dextrosge

than thosge in the gecond group. The suthor's observations

+3
)

prove thet sven ithe severely injured liver in the bolit

and in man does not lose 1ts ablility to store glyecogsn, out

will do so to a mérked degree wnen sufilclent exogenous dex-
trose ig provided. This also supports the visw tnat the low
level of hepatic glycogen 1in diseaseg of the liver is due to
tege of carbonydrate in the body, caused by slowing of
the tresngformation of noncarbohydrate materisl into dextrose
hen enough sugar is ~uavlﬁe to relieve the persistent
demand on the liver for more carbohydrate this organ at oneé
begins to store glycogen., The fact that lipemnisa, Zetogls

and relative hypoglycemnig are obgerved in casszs of hepatic

o
Q.t
93]

lgease and also in starvation is another link in tnig chain

of evidence that in digeaseg of the liver tnere ig an internsl

n

hunger for carbonydrate.

adminigtretion of dexirose ig indicated when it 1s degired:



%, To aid detoxication, especially if the toxinsg are

of unknown orlgin and canno

gliminated.

4, To favor rapid regeneratiocn of hepatle parencuyma.

£

Cne or more of

patlents with

trose because,

-

shorten prolonged coagulation tlme in jaundice,

these indice

hepatic disesage rather large smounts of dex-

guirementsg, one 1s sparing the liver the elffort of producing

dextroge rom

rest,

content of glycozsen

ed. he best

mouthh than in

sccording to Althausen,

nencarcohydrate sources., ‘Ihe human body at
reguires 30 calories or,

r Zilogram of welght. 4an individual welghing TO

B e S o ~a o \ el & o
there remaing 260 grams of dextrose which can
- ey oy e -~ 1 S R =5 77 Y el
d advantagecusly. his figure will be higher

way of giving carbohydrate diet with additional
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intravenous

x

preferred o

route unava

Polak,
glucoge ig:

N

end neart m

2. That its use teumporarily

Lon 1s teken up more readily. Jowmvew

INDICATIONS

e agmount sbacrvbed wnen 1t ig given in dilute

re irritating to the colon.

invegtigative work by Pressman, Levi, McNealy

se ig apparently not absorbed by ithe colon, though
Taylor
gluccose can be used asg & rectal meal with or

mal galine, and that children derive great benefll

inerease in hepatic glycogen, squally but not aore

than 2 similar oral dose.

h the use of the intravenous route and maybe advan-
diseageg of these organs. However, in diseases of
intravenous adminligstration of dextrose isg to be
nly wnen emesis or some other cause makes the oral
ilable,
liazzola, Zweibel, rhysiol5gists; tell ug that
focd for the vital orpang, egpecially the liver
ugscle,

lmproves the quality of the

pulse by improving the ventricular filling of the he&
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3. That it temporarily raises the gystolic blood
S pregsure and nroduces a veripheral circulation by its

camotic affect on tissue fluids.

cidosis,

)

L, Thet it promotes diuresis and combats
5. 'That it temporarily lowers body tempeﬁature.
£, That it increases the vprotective power of the

blood; and according to Hofbauer it stimulates the oro=-

duction of myelocytes.

7. That 1t decreases the coagulation time in Jjaundice
patients but inecreages the clotiing time in other patients.

8, ‘that in high concentration 1t prevents sgglutinat-
ion of the blood and in disbetics, glucosge, and insulin
effect glycogen storage of the heart.

They state that three conditions whnich attend all
operationsg in varying degree are shock, dehydration and
acidogis, In the prevention of shock, concentratédiglucose
solutions by intravenous injection play an lmportant part,

~this also holds true in 1ts treatment. Out of & study of
more then 200 cases of primary shock and shock and hemorrhage,
gl of w¥hich have geen'given a 50 per cent glucose solution,
ﬁhése suthors contend thet nypertonic éolutions have & thera-
peutic‘actiom‘bn the &ital organg of the body by their 3ct-
ioﬁ on the circula@ofﬁ systen, and by thelr propver use the
natient can be prepared for the strain of an operaticn and
her postopérétive safety, comfort, resction and resistance
are inc?eaéed.’

In any well-developed case of tramuatic shoeck with or

on of the cir-

b=

withoul hemorrhage there 1s a partial suspens
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INDICATIONS
culation asscclated with an sctual decrease in the volume
of circulating blocd---The diminisﬁed blood volume bears
a definite relationship to the severity of the patient's
ccndition, éut not to the actual zmount of blood lost by
hemorrhage, for even after considersble bleeding there 1is a
ra@id return tec normal of thse blood plasma volume and the
cell volume. If this occurs (this sensitization to the loss
of bloocd), no untoward gymtoms develop., “When, however, the

cod logs continunes or ig excessive and there is gevere

o)
et

trauma besides, a condition of prorfound shock follows,
Sxperiments on animals, according to Polak, Mazzola

and Zwelbel, that hypertonic solutions of glucoge affect

tnhe cireulation by scting on the heart muscle, teumporarily

raige the gystolic and pulse pressure and improve and dim-

inigh the rate of the pulse by restoration of the blood

velume., When concentrated glucocse is given priocr to operat-

ion and there 1lg considerable hemorrhage, there is a sharp

drop in the sygtolic presgsure with only & gradual fall in the

pulge pregsure. In contrast similasr amounts of blood lossg

in thne controls have been followed by an abrupt fall not only

@

in the systolic but in the pulse pressure ag well, After in-
jections of hypertonic glucese, the pulge pressure promptly

rises, reaches & maximum in about 30 minutes and after 60 to

3,

20 minuteg gradually comss down to the normal., The gystolic

Y

pregsure has & primary fall an

-l

1
¥

gradually increases and re-

waing slightly at a level gbove normal., T

4

ne raplidity and

‘}
1...‘
o+
n
o
=
et
{O
Q

duration of t 1s proporticnate to ths guantity of

solution injected, the pulge rate ig always diminisghed.
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The iuzaprovement
arterial vressure is one of the wost important means of
treatment of wound shock. He glvesg two azethods; (1) drugs

arterioles znd (2 by

winich constric

irculatlion. It is orimsrily im-

o
Q

>t
volume of bloocd in th
vortant to get nutrition to the tissues--nense it is
obvious that the pressure means nothing unlegs thils is
obtained, L

reduced to as low as 25 per cent of the normal., He

o+

states there isg general agreement that Ringers solut-
ion is uselegs in raising low bleood pressure in wounded

men., 1t hasg besn found that there 1s a temporary rice

lower levels., Uxperiments on cats conflra this exper-

one hall to one hour it returns to its low level or

lower, Glucose golution have gome times been recommend-

ed on the idea that there may be a carbohydrate starvat-

ion in wound shock, Cannon found that the blood sugar is

N

above norumal in shock, This might be gupportive to Alt-

heusen's bellef that due to injury, treuma, etc, the liver
for gome unexplained resson glives up its glveogen,

Ransg and Arlson found thet a 5.4 per cent solution of

gluccse had only & transltory affect in ralsing blcod press-

However, this 1lg unjust Irom the stand point that he was ug-

Y

ng a hypotonic solution in caseg where the blood volume was

i..lo
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2 3 2y L A tia wer Y a The w e o orar
snid. In zecord with tals theory is the work of Gsiger on
EU % 54 wrn Al " T Ao + E 3 ;
nibernating frog, in wnlch marzed depletion ol hepatic gly-

the ability of the liver to syntheslize

certain lavel., Of the greatest lmportance in deficiency of
zlyvecogen in the liver is the impalrient of the hevatic Tunct-
ion of detoxication. BExperimentally, Sansum and %Woodyatt
found that animals treated with phlorhizin are easier to
%11l with chloroform than are normal gnimals; wnile Davig
and H3ollman noticed tnat such hepatlic polsons as cinlorofora,

-

animals with & reduced glycogsn content of the liver.

Guttmann found thet under nutrition markedly increaszcs

nydrate diet took arsenical therapy voorly and Ifreguently

;1

ately on toxemla pregnancy, the liver ig alwavs affectsgd

LD

snhowing areas of focal necrosis. They agree that the liver
ig the glycogsn or sugar storing organ and also detoxieating

organ of the body, snd it functions legs powerfully as such
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o

dose of any poison than is required for 2 similar aninmal

ES

that has besn well fed. ;hﬁ experiments of Davig and

O

Whipple also haveghown that stesrved asnimslg are esgpeclislly
sugceptable to liver injury from chloroform and other
polgong, whereas sugar and diets rich in carbohydrates

exert a marked protectlive zction ggainst such liver injury.

The guestion of the essential nature of vatic gly-
cogen ig of interest to any one atteupting to influence the
content of glycogen passed througn the thr stages and is

Titus has snown that in experimentally injured livers

large gmounts of dextrogs because, D

if for &ll energy requiresaents, one isg gparing the liver

Tollowing affect. The genersl appearance lmproves 2t once,
The Teatures are less pinched. The patient looks brighter
and less "toxic'". The respiration becomes slower. The

pulse smplitude is markedly and persistently increszsed.

~

Brlanger noted much more affect from glucose than from con-
trol injections of salt solution. 7The tongue becomes wolst.
The patient asks for water and food. The kidneys and bowels

become gective., If the patient was restless or delirious he
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133

becomes gulet snd often goes to slesep while the injection i

acute toxemla notably those of infantile dysentery dus to

by the intravencus and other routes,
The gdolinistretion of dextrose nas a2lzo besn gnown Lo

be of value in treating the criglg of exophithalmi:

Q

»;
o]
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ct
D
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-

tas toxemias of preghancy,

AR o p g+ Frarad i ms el b oy
ACCOYOlng o J1lTus, a urtiaer resull o1 ca
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depletion ig the consumption of body protein., This "toxic

ion. Dextrose may be glven by wmouth and iz then more repidly

utilized than other forms of ecarbohydrate as i1t reguires no
digestion and 1s guickly absorbsd. Then oral administratior
i1s not feagible because of Iood intolerance, or when more

lmmnediate effects are desired, recourse may be had to intra-
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venocus, intremuscular, subcutaneous or intraperitoneal

injectlion. There are certalin conditlonsg asgoclated with

ct

carbohydrate depletion and ketosis in which the admin-
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tion or dextroge has proved egpeclally eof
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minlistretion of carbohydrete lig in-
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dicated to prevent the sccompanying acidogisg, ubt only

by the stomach.

algo relieves the dehydration. Dextrose is given in 10 per
cent solution;idira\emously in an smount of from 10 to 20
prt kileogrsmn of body welght. According to Hill and Adelman,
the dextrose injectlions are much more eiffective 1f insulin
is zdministered at the same time in an 2mount not excseding

3

one unit of insulin to each 3 grems of dextrosze,

With subgiden of the vomiting, dextrose may be glven
Dy mouth dissolved in fruit Julces, or as dextrose candy.
In digbetic comz, ketone acids accumulate becauge insuific-

-

ent dextrose 1s beling utilized to provide for the perfect

forie

o

metabolism of fats., Dextrose lsg nresent in excess but

s
L]
;.EK
g
D
3
[63]

cannot be used because of insufficisncy of insulir

ig virtually 2 starvation in the midst of plenty. Under

gsuch clreumstances the administration of insulin permits

the dextrose present to be metabolized, and if the smount

of dextrose 1s sufflcient, tie ketone acids present may be



completely transformed. In some cases ol dlabetic cous,

-

however, the amount of ketone aeclds present may be so

on to dextrose that couplete conversgion
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doas not occur, even when sulflecient insullin has been

sdainistered to provide for the metabolisgm of the accum-~

ion of extra dextrose has oeen recommended by Bulger and
Jonhn Levi and others.

It would
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ing to Levi in restocking the liver and hesrt muscle with

veogen, Levi further recommends ithe use. of dextrose com-

ce. of 10 per
cent dextrose together with 20 tc 25 units of insulin.
Fents Marriott sdvises the

gdministration of g 10 to 20 per cent -solution of dextroge

e
-
ot
i
b
<3
¢
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H

in amounts up to 25 cc. per killogram of body
welght, repeated at dally or more freguent intervals. The

dextrose may be glven alone or may be combined witn insulin

In the treatuent of post-operative shoek with scidosis
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T the glycogen reserves according to Schwentker,
This appears 1o be a factor in cauging the sgsociated
cardiac Tailure, The administration of dextrose alone or of

x

dextroge and insulln has been shown to influence favorably

ct
)
[0}
o
"3

ge of diphtheria, especially in those cases assoclat-
ed with cardiasc failure., Edmunds and Cooper showed that
the administration of a 10 per cent solutlion intravenously
prevented cardlac death in the cage ol dogs polsoned with
iphtheris toxin., Toowey, used injections of 25 per cent
dextrosgse intravencusly in amounts of from 50 to 7% ce. at
Ifreguent intervaels in casges of severe diphtheris with casrd-
lac fallure and noted thaet this led to a decrease in cyanosis,
g rige in systolic and diasstolic blcod pressures snd genersl
improvement of tne patients. In the treatment of severe tox-
emia with early circulatory fallure in diphtheria, 3Schwentker
and Noell recommend the administration of 20 ce. of a 50 per
cent solution of dextrose intravenously repested in from 12
to 24 hours, Following this a 10 per cent solution in some-
what larger amounits is in]
addition insulin in sn amount of one unit to each 2 grams

of dextrosge is injected subcutaneously. ZXostysl reporis a

iong of dextrose and insulin,
Severe burns are accompanied by 2 toxemia and concentrat-
ion of the blood., The injection of large volumes of 10 per

cent dextrosge solutlon intravencusly serves to supply fluid
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+o dilute the oconcenitrated blood to »promote diuresis and

In nephritis, the a ministration of dextrose solut-

ion intra%enously ig often efrfective 1n bringing about
diuresls, decreasging edenma and relleving uremic gymptoms.
Then dextrose in hypertonic solution lg given 1t draws

fluid intc the blood from the water-logged tlssues and

leads to its excretion by way of the kidneys. Not infreg-
uently there ccours simultane@usly & lowering of the high
blood pressure accompanying.uremic ststeg. Dexitrose solut-
iong of a concentration of 10 to 25 per cent may be employed
for intravencus injection and should be given slowly. It is
usually inadvisable to coabine the dextrose with galine, =g
the galts must be eliminated by t

administration of dextrose alone introducses nutriment with-

out throwing any loed on tne xidneys and often is followed

by lowering c¢f the non-protein nitrogen and urea of the
plood., The extra supply of avallable carbonvdrate serves
also to regtore the glyecogen reserves of the oversitirsined

heart of ursuic patients.

PN

Dextrose nas an apparent gpecific affect in protect-

2, ertain volsons

inst

Q

!..Jc

ing the body, especlally the liver,

8
3

and 1ts administration also favorsg the elimination of poisons

through the diuresis produced. Dextroge iz of ps

jael

rticular
value in preventing the toxic aifects of chloroform, ether,
cohol, the heavy metals and nydrocyanic acid

to Ople and Alford, Graham, Davis and Shipple. Conseguent-

o

ly the feeding of carbohydrate snd the intravenous zdmin-

o



sost-operative toxemia, Kritschewskl demonsgtrated a pro=-
tective action of dextroge agalnst the toxicity of arsphen-

of polsoning with parbitasl and its derivatives, Sanderson
sdminigtered 800 cc. of 20 per cent dextrose intravencusly

to a natient who 200 grains of

they were able to prevent withdrawal symptoms when fairly

rge gmountsg of Jextroge were adm

Several reporits have appeared on the use of dextrose

nistered by mouth dur-

in the treatment of angina pectoris, according to lieyer.

-

A 20 to 25 per cent golution of dextroge 1g used and 10

w0

o

to 25 ce, injected intrsvenously st & time., Thig often
results in & lowsering of blood pressure and an smelioration

of the symptoms. the fall in blood pressure lg attrivuted

ures, cereoral hemorrﬁage, tumors, meninglitis, thrombosls,

U)

tructive hyd rscephaius and acute cerebral edema may be
lowered Dy the administration of hypertonic dextrose solut-

ionsg intravenously. Havden r@conﬂ nds such usgse of hyper-
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FRT AT oA ARG AN A T SORITY Ty PR Y B OTT T OO
CONCENTRATION DUZAGE AKD RaTiw UF INJECTION

Thers appears to te a considsradvle renge of difference

of opinion in regerds to wnat 1s the proper amount of dex-
trose to be injected for Tull therapsutlc effect, wnat 1is

used end what 1s the proper rate ol injectlion,
Brlanger and Woodyetit, in thelr work on shock, angd
~itenfield in his intravenous use of glucose for pneumonilsa,

according to Titus, were ploneers in developing this ther-

g

apeutic sgure, Woodyatt, Wilder and Sansum have demon-

strated by eclinical experiments that 0.8 grams of glucose

<

o s

pody welight may be given per hour without
causing glycosuria. This indicates, therefore that ths aver-
sge dosge for & normal versgen 1g about 1 gram for each kllo-
gram of body welght. An average woman welghs betweén 50 and
60 kilograms so tnat from 50 to 60 grams of glucoge 1g & full
doge, docre than thils may be gpilled out through the urine
but, because 1ig appearance there ls of no particular gigni-
ficance, 1t wag decided to establish the figure of 75 gram

a8 the ususl initial dosse, subsequent_doses to be 50 grams.
Thege clinicians who glve legs than g therapeutic dose should
remexnber that this 1s comparable to adainistering 1/50 or
1/100 grain of morphine, and expecting the usual effect mere-
ly becausge it 1s morphine.

Titus and Lightbeody in thelr report of investligstions

to determine a therapeutic dogse of dextrose adminlistered intra-
venougly, state that the most favorable results seem to follow
the use of the strongly hvgertonié solution., They and their

co-workers prefer g 25% solution, They state that the inter-



e,

IR S T AT Ty ITY Y IS T AT/ T
DOBAGE AND HATE OF INJLCTION

1 blood 4o tissue i1g more repid in the

ns, The concentrationg to be selected
aust depend upon a desired effect and the condition of the
patisnt. Care being taken not to over tax a weakened heart.
They centinue, that the proper rate of injection appears to
be a fixed matter--not more than .8 grems per kilogram of

body welight per hour, as was worked out by Woodyatt, Wilder

According to Titus, the under dose

fault and this with lossg from too rapid administration may

account Tor the frequent lack of results. eak golutions
pogsibly econtribute to reactlonsg and certainly overloazd the
cireulatory system in too short a neriod of time 1 sufficlent

:

gquantity ig given to carry a therapeutic dose of the glucose,

o

It should be disgsolved in distilled water instead of gslt

of the latter combination seem go often to be fellowed by
unpleasant or even dangerous reactiona.

Althausen accepnts the dosage and concsniration worked
out by Woodyatt, Sansum and Wilder. He adds that thls Tigure
will be nigher 10 the patient 1g pernitted physical activity.

According to Horsely, Shelton and Horsely the rate at
wnici the intravenous flow of dextrose and Ringer's solution

should be amintained depends entirely on th

-4

(l)
[ @]
O
i
jof
1
ot
-
Q
=
93]
-

n

nemorrhage or shock, it should be rapid snough to secure

Y
et
§

most & normal blcod pressure, 1f low it 1g imposgsible to over-

lcad the hneart untll the blood pressure hag approximated what
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results in intrevenous theraspy as doss the substance

3
}Ju

dult individual this
rate is approximately 200 ce, of fluid an hour, or a range
of between 4,000 and 5,000 ce. of fluld in the twenty-four
hours The estimate of vphysiologic tolerance has been based,
firgt, on the fact that patlients recelving that smount of
7 ‘ ,
fluld at the rate here indilcated are free from chills and
sudden slevation of temperature, whiech regularly occcur whan

.

sclutions are suddenly or rapidly introduced directly into
1

the circulation, de Caux states glucosge solution, to exert

its full effeect, must be used within twenty-four hours of
its preparatiocn., He always uses and recommends s 10 per

cent solution at & temperature of 100 degreeg ¥, Before

an operation 1t musgt be glven slowly, or it will repidly be

-

gxecreted by the kidneys. VWhen it is administered slowly any.

o

s absorbed by the liver ag glycogen and let loose

{
>
Q
)]
[}
n
fate

into the blocd stream in the Iform of glucose as required.

's protein particles are alrezdy hydrated, the

e

gluccse can be glven fagter than when 1t is merely desired

[
o
fete
o
Q
3
M
j&V]
{n

gse the glycogen regerves,

Polak, Mazzola, and Zwelbel states in traumetic shoek
wnere the blood pressure fallg to a very low reading, the
introduction of & 50 to 100 cce of 2 50 per cent sslutioﬁ of
glucoge will raise the pressure frog 15 to 50 millimeters
of mercury within s périod of Tfour to five minutes. This
rige 1g maintained from 20 minutes 1o one-half hour, when
there 1g a slig nt secondary'drop followed by a gradual rice

in both the systolic a2nd pulse pressure. These observations



CONCENTRATION DOBAGL AND RATE OF INJZCTION
‘have been confirmed
200 studles in the nuuan velng.
Weilr and Walters in treating pyleric obgtruction to
relieve denydration and furnisih food do not hnesitate to give
10 per cent glucosgse in 1 per cent saline or water, two or
cages of hepatic ingulflliclency a

three times per day. In

)

e

nd fluids is the chief recom-

Q

high intake cof carbohydrates

6]

mendation, This may be accouplished by takling carbonydrates
by mouth in addition to solution of dextrose intravencusly
in doges of one liter once or twice dalily. At times thils
may be increased to 20 per céﬁt strength, 500 cec. being
siven et one dose. 1In renal insulfficlency--dextross in

aolution 10 percent to 20 percent with or without saline

e}

one per cent as a diuretic.

Hendon in giving glucose by the continuous drip method

ol

generally uses a 10 per cent sclutlion. He governs the

gily

C"‘

aggregate amount to be glven by the appeasrance of sugar in
urine, He finds that patients sulfering with severe toxemls
and nigh temperature will consume at least twice as much
dextrose in twenty-Tour hours as thoge with low fewmpereture

and not affected with toxemia, For exasmple, in peptic ulcer

& of one-half pound of dextrose

revidarm gnd septic infectiong, one pound &

x
¥

sverage reguirement, Patlents with cancer of the colon could
consume as much as 11 pounds in gix days withoult showing
sugar in the urine, 4 patient welghing 150 pounds can eagily

sasaimilate two pounds of dextrose a day. His experience



CONCENTRATION DUBAGE AND RaTz OF IRJECTION
demonsgtrated that no patient need sver die of denydration
or starvation zlone and that not only 1life but & [alr degree

of physical prosperity can ve sustained over & period of

at least sixteen days without alimentary feeding; that veno-

of the gagtro-intestinal canal during a given perilod,
Althausen states that continuous intravenous infuslion of

dextroge sclutions over & seriod of ssversl daye ls & pro=-

cedure that should not be undertaken lightly, owing

ecting & cudbital vein for the csnnulae and

e
n
n

necesslty of 43

-

dition

on the other hand, wnhen the co

-]

of the patient warrants it, thls method of glving the dextrose

nas important sdvante gge One of these 1z tne continuocus
inflow of dextroge without undue sirain on the organs of

agelimilation, Another advantage 1ls the large sumount of carbo-
nydrate that can ve gdministered in thie fashion,..This
metnod of sdministration of dextrose, which answers the i1deal

aes ol gevere acute nepeatic

(]W

therapy for o
damnage, such as acute yellow atropny of the liver, hag not
been given an adequate clinieal triel, .owever, Hendon

mentions two patients with multiple abscesssg of whne liver

wno recovered following its use.
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blood to glucose goluticn) gives roughly the max-
imum agglutination with solutior

Solutionsg contzining 5 to 10 per

decidedly the most marked gross
ion was progressively decreased with each solution

~oneaentration. There wes no

the naked eve with thne 30 ver ce
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1t golution, but micrcscopic
T

ageglutination was very definite. The 30 per cent solution

showed absolutely no gross clumping. The 40, 50, 80 &snd 100

Thiug gpproximately isotonic soluticne (glucoge content of

to 10 wer coent) produced the most marked agglutinztion.
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lg mixed with larger guantitieg of blocd zs would take place
in the pagszge of the golution into the generasl circulation?
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to 9 the corpuscles were

too much gepegrated by voluune of fluid to Torm

inated masges. Using a ratio of 1 to 4 clumps slightly less
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than 0.2 mm. in diameter {orued. They appeared very com-
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would cause no agglutination of
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the sodium chloride was reguired to prevent agglutination.
Agglutination by a 4 er cent solution was much inhibited
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In each test bDlood

was used with 7.5 ver cent gluctse golutliong in the ratio

ric acid in N/1000 concentration seem-
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of 1 to 4. Hydrochl
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This wes the most marked zgglutination obteined in the work

A 7.5 per cent glucose solution with /50 citriec acid
content was tegted with varisd proporticns ¢f blood. Yhis

gave a cycle almost identical to that obtained with unacid-

especially noteworthy thaet, regardiless of scid content no
agglutination persgisted when =scual parts of blood and glucocse
solution were well mixed. Builer substances in the blood

ould naturally here greatly diminish tne activity of the acid.
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