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in the litcrature are yratements o the effect that the introduction into sensitized animais (whie mice,
guinea pigs, vabhity, Jogs) of ascorbic acid will eiter completely protect them from anaghylactic shock, or will
matkedly retard fts development £4,5,6 and others], A whole series of authors assert that during the period of
sensitization all body depots of ascorbic acid (in the future designated AA) are exhausted and that systematic
saturation of the crganism willi ascorhic scid, before the Inwoduction of the dechsive dose of antigen, will pre-
serve the animals life even when the lnjected dose s several times Targer than the one vsually letbal, Other
investigatons assert that AA excrts only a *lreting® anishock «ffect and that [ts influence i3 independent of the
amount of AA In the organism, its balance or degree of saturation, These observers maintain that onset of shock
€an be provented by the use of AN only when §t iy wed 15-45 minutes before introducing the reacting dose of
anitigen and that anticipatory saturstion with the vitamin or {88 inwoduction 2§ - 3 hours (200-300 mg dose of
AAY previously had ao effect upoa the subsequent anaphylsctic reaction, There arc studics according to which
AA has no desenmtizing properties and has no influcnce upon the development of the Arthus— Sakharov pheno-
menot {n anbhmals, even if it does sid subsequently in the period of thsve defect repair {31 Therg are even some
studies [1] which secm to indicate that preibininary injection of AA accentvates the shock response to the antigen
injection as contrasted with controls, AL thess contradictions mean that AA metabolism within the organism
during sensitization and anaphylactic shock has not been adequately studicd and this s the reason for the con-
flicting views, It must be not=d that clinical observations seem to indicate that AA aids in removing aliergie
reactions, For example, inflammatory allergic responscs seemn to be counteracted by internal administratoa
of AA; the therapeutic effect of AA with scrotherapy against diphtheria is well described, as well as its use in
hay fever and bronchial asthm~, Along with other substances, AA is recommended in mu_métic shock (I, P,
Petrov}, it i3 a component of the antishock solution of 8, K, Kulagin, and so on, For all thesc reasons a more
fundamental study of the indicated problems has both 2 theoretical and a practical interest,

In the present study we set owrselves the problem of examining what effect sensitization and anaphylaxis
has upon AA metabolism and tien observing what effect loading the organism with this vitamia has upoa the
manifestations of anaphylactic shock, In additicn, AA dynamics were traced in cases of shock arising from pep-
tides, trauma, transfusions with antagonistic biood, and fatal electric shock, We also foilowed through in ob-
serving what alterations in biood AA levels occurred during shock states when various portions of the ncrvows

systein were stimulated, The experimental animals were dogs {27 of them),

EXPERIMENTAL METHODS

After maintaining the <ogs on a standard diet for three weeks, thelr blood AA levels were followed for a
similar length of time, using the indophénol method for the reduced form of AA and the hydrogen sulfide
method of S, D, Balakhov and L, A, Kashchewskaya for the dehydroform of AA, The animals were then sensi~
tized 10 normal hore serum by using 0.5 cc  of the serum per 1 kg welght for 3 days, while continuiag observa«
ton of theiz AA evels, On the 19-21st day after sensitization the reacting dose of antigen (calculated ag 1 cc
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of normal horsc scrum per 1 kg of weight) was introduced, The arterial blood pressure and respiration of the
aniinal was tecorded on a kymogtaph, The AA levels were determined by taking blood from both the femoral
artery and vein before the intoduction of the reacting dose of antigen, at the height of shock, within 20-30
mimntes, sfter 1 how, 2, 24, 48 and 72 hours, The AA load and othier special individual experiments are de-
taiied below,

EXPERIMENTAL RESULTS

Our data scemned to show 8 tendency of the AA levels to drop during the period of sensitization, but simi-
lar fluctuations in blood levels of AA were scen in the control animals during the same 21 days, It follows that
no characteristic changes in blood AA Jevels could be said to have definitively been observed,

when the reacting dose of antigen was Introduced into the seasitized dogs, the AA content of the blood
showed definitc changes, In the first 1-3 infnutes of the appearance of shock and at its feight the AA level
fell, subscquently rising wo beights exceeding by several fold the original base level, In individual instances
shock induced 3 prolonged drop in AA Jevels, there still ot being a retum to base level even after 72 hours,
The succeeding serivs of ohservations were madec on & semsitized dogs of which 4 received, during the 7 days
preceding the introduction of the reacting dose of antigen, a dafly 0,5 g dose of AA,” The last amoum of AA was
“given 24 hours before the caperiment, Two dogs which did not recicve the cxcess of ascorbic acid sarved as
controls, As a conscquence, one dog of the 4 recelving AA did not manifest a shock reaction, while the other
tiree perished io deep shock, The conuol animals also developed deep shock, 33 3 result of which one died,
The A2 lewls In the blood showed the same changes as
were seen in animals not reeelving the sawrating quan-

2y titics of A4, The dog ot exhibiting stock maaifested,
within 3 minutes, a rise in blood AA from 0,11 t0 0,43
" mg %, not showing a return to base level for 24 houn,
o while after 38 hours the A4 level of the blood fell w
gf}ﬁ 6,08 mg %, In tdese experiments we noticed that satys
e ? rating the animals with AA was not refleced ta the
g a9 blood feeel, aspite of the farge deses of the vitmia,
R For the control, nonscositized, snimals the findlags
3 7 were similar, To clarify this problem, we performed
2 ‘ some speclal studics on dogs with exteriorized weters
S s foperated by method of L, 4, Orbell). we demonsuated
% that AA, when given to the dogs orally or subcutancously,
5 4 began to be excroied inteasively in the urine within 10«
2 3 15 minutes of being intoduced, Because of this observa-
£ /4 tion, the foliowing scrics of experiments was conducted
34 // on seasitized doge which had reccived AA n doxcs of
! 1-1,5 g from’ 15-50 minutes before receiving the react-
’ “\_. / ing dosc‘o{ :mtigcn, The tesults are rcprc.tcm‘cd in Table
Nomal 4 ¥ & & 1, The indicated method of saturating the animals with
Time (in minutes) AA did not protect them fiom the development of severe

anmaphylactic shock, leading to the death of atl 7 dogs,
Quite intezesting Is the observation that, in response o
“Fig, 1, Changes in blood ascorbic acid during shock, the reacting Jose of antigen, dogs saturated with AA
1} venous bBlood; 2) arterial biood;; introduction within even 1}« 3 minutes showed a sharp rise of the e~
of reacting dose of antigen, . duced form of AA In the venous blood (see Figure), while
: in the anterial blood it quantity diminished furtherby the

30th minute and began to rise only after an hour, while at the same time the venous blood was belng literally
*flooded® with AA, In dogs that did not.receive the vitamin just before the éxperimeat, no such sharp arterio-
venous differential was seen, The amount of dehydroascorbie acid in the blood during the period of the shock
reaction dropped sharply, reaching minimal figures ia both the arterialand venous blood, which is possibly to
be explaincd by the upset of the oxldizing-reducing tissue activities during the shock state,

In dogs dying of anaphylactic shock, the blood of the right heant was taken immediatcly for studies, All
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cases showed a high A A content, Tozstablish the specific nature of thix phicnomenon occurring ar deaih from aua-
plyisctic shock, we made special studies of the blood of dogy killed with clectric cument, The rasults of these
studies are shown in Tablo 2,

TABLE 2

Ascorblc Acid Blood Levels in Dogs Dying of Anaphylactic Shock and of Shock Produ-
ced by Electric Currem

Ascorbic acid,in mg%
Dog No. ' Experimental condf
before death after dcath perimental conditions
i
H (P 1] 0.65 Death induced by electric curemt shock
Same

2 0.07 0.4
3 y.us 0.58 v »
4 U35 0.75 » ®
5 0,23 U.53 - ©
6 .61 1 50 Death induced by anaphylactic shock
7 019 .63 ‘Same
8 0.8 1.26 . w

As cam be wen, there wore tharp alnerations In AA blood levels producsd by cither procedure, Anaphyla-
ctic shock death raised blood AA levels 2-3 Hines higher than did clecwocution-imduced sdwck

In an antemnpt to approack an explasation of the mcchankum of the shscrved events, we studied AA dyna-
mice In the blood when a whole serics of stinesdi of veriom sreas of the pervous systen: was used under shock
conditlons (7 dogs),*

Experbment No, 1, Doy sensitized to pornal home senra, Fist olood test taken before injection of the
eactng hg, dose of antigvn (see Table 3), After introducing 5 co of normal horse serum at the beight of the shock
reacton, both vagh were severed in the cervical region and Tost No, 2 was drawn,  After this, the sclatic nerve -
was sthimnlated cleetricadly (patn rcaction) amd Test No, 3 was done, After an interval of time, the brain was
stimulated by appivirg the current to the periphural reglon of tie carotid artery, and then Test No, 4 was taken,
31 Iater, the mtu.la was stinolated clectrically and blood for Test No, 6 was taken from the right hearg,

TABLE 3
Dynamics of Ascorhic Acid in Blood of Experimental Dogs
A <orbic acid mg% :
Experimental :
conditions test est test st test test
Anaphylactic shwck against | 0.6 0.49 0.52 0.55 0.9 0.75
the background of stimula:
tion of nervous system wi
clectric current . + + » 0.21 0.26 0.23 0.53 — -
- Peprone shock s <+ - g g 8%}) gg - - -
. 0.31 0.14 0.20 |
Heino- transfusion shock , , 0.33 0.30 0.30 — — —
Traumaticshock . . . » «] 0-57 0.36 1.09 — — -—

© The 2nimals vsed were those from experiment by V, S, Kisclev and T, M, Migina (Experiinental division
MONIKD,



In response to the introduction of the reacting dose of antigen, the AA level of the blood [ell (see Table
-3) and shock followed, none of the suceecding stimuli having much cffect on the AA level, the series of events
being much as in the flist series, Only stimulation of the medulla was accompanied by a noticeable fall {n
blood AA (Test No, 5),

Experimeni No, 2, Dog scnsitized to normal horse scrum, Test No, 1 was taken at 11: 40 A M., being
followed at sho:t intervals by electrical simuiation of the sclatic nerve, sympathetic chain, cervical portion
of vagus aad the recurrent nerve, At 12 noon 7 €& of normal horse serum was injected, Anaphylactic shock
ersued, At the height of shock, the vagl and sympathctics were severed and Test No, 2 was taken, the arterial
blood pressure being 40 mm, after which the medulla and sciatic nerve were stimulated and Test No, 3 was

drawn, Test No, 4 was obtained after the death of the dog by clectrocution,

In this experiinent it might be stated that stimulation of the nervois system prior to giving the reacting
doec of antigen seemed 1o somewhat level out those metabolic alteradons in AA which we observed in anaphyla-
ctic shock not accompanied by thewe additional stiinuli, However, none of the manipulations performed were
ceflected In Blood AA produced after death from electric curmrent (Table 3),

The dynamics of blood AA during poptone shock s reflccted in Experiments Nos, 3 and 4,

Experiment No, 3, The first blood test was done at 12: 35, before intvoducing at 1:04 into the femoral
vein 12,5 ec of 2 £5% solution of pepione, Profound shock ensucd, the blood pressure dropping from 120 mm
mereury column to 34 mum, At the height of shock,Test Ro, 2 was taken, while Test No, 3 was drawn after the
animat emerged from shock,

Experinwnt No, 5, The first blood test was done before the experiment, blood pressure being 124 mm
meronry column, After this, 17,5 ce of 25% solution was injeetnd, Tn the ensuing shock, the arterial pressure
feil w 53¢ mny, Al the height of shook, Test No, 2 was taken, Then the medulla was stiinulated and Test No, 3
takes, The results 2r¢ also glven in Table 3,

he dynamics of shork due 1o heterohemotransfision §s glven in Experiments Nos, 5 and 6,

Experyment No, 5, The arterial pressure of the dog was 150 mm basally, At 11: 35 the first blood test
was done, AT 11:28 TS oo of human blood, type I, was injected, Shock supetvened; arterial prossire fell w
48 mm, The second tost was done 2t the height of shock, By 11: 45, when the Jog had emerged from shock,
the third te3t was done,

Experiment No, 6, The dog's basal arwerial prosure was 166 mm, At 1: 00 the first test was done and
#t 1:0% 37 cc of human blood, type I, was injected, Shock doveloped; artedal pressure fell to 62 mm, at
which thne the second test was done, At 1:15 the medulls was stimulated, By 1:25 the dog bad emerged
from thock, the arterial prosswre being 149 imm, at which time the third sample was-drawn,

The results of these exporiments are rather similar to those of Kos, 3 and 4 (sce Table 3),

Experiment Mo, 7, The dynamics of ascarbic acid during traumatic shock were observed in Experiment
¥No, 7, The dog's basal arterial pressure was 150 mm, At 12: 20 the finst blood test was done, At 12:30 the
regicn of the stomach was traumatized (amayer tongs holding 2 weight of 1,5 kg were fastencd to the stomach),
At 2:30 the blood pressure was down o 40 mm, the dog going into severe shock, at which time the second
test was done,  As respiration ccascd, the medulla was clectrically stimulated, Respirations resumed, - At 2:50
the arerial pressure~44 mm, rhythmic breathing, guite deep, at which time the thitd sample was drawn, The
dog emerged from shock, The results are shown on Table 3,

It can be seen that traumatic shock produces marked changes In the blood ascorbic actd level,

DISCUSSION OF RESULTS

The mechanism of the observed changes of blood ascarbic acid In shock states seems to present come=
plexities, The *flooding® of venous blood by arcorbic acid in shock states of animals, previowly saturated with
vitamin C, and the lower content of the vitamin in the anerial blood suggest that ascorbic acid, apparently,
enters the biood from all tissues and not just from special depols (adrenals, Hver, ete,), Study of the arterio-
venous differences in the femoral vessels rather proves that muscular tissves are- large participants, We believe



that shock states liberate ascorble acld from its combination with protein — ascorbigen, This process we des-
cribed in 2 previous study when we traced the effcets of excessive cercbra) cortical stimulation by exteroceptive
stimult upon ascorbic acld mctabolism within the tissucs, In the first phase of shock=piwse of excitement—there
appeans to be an Intensive utflization by thic tissucs of the ascorbic acid which Is sinndtancously being liberated
into the venous bloed, 1n the depressed phase the Jatter process predominates, We alsy make the assumption

that ascorblc acld emen the lungs, where, under conditfons of increased acratfon, there occurs 8 cortain amount
of decomposttion of this vitamin, This sgain Icads to the artcrial blood having lcss ssewbic acid than the venous,
We can ascribe the highcr content of ascorbic acld in cascs of anaphylactic shock death ## compared to cases
dylng from clectric shock also, in part, to the fact that there is greater venous stasis resuiting from the much
longer vascular dilatation scen in anaphylactic shock,

SUMMARY

It was demonstrated that the pronounced shifts in the ievel of reduced blood ascorbic scid are observed
during anaphylactic or waumatic shock, In the first phase the ascorbic acid level decreases rising during the
depression phase especially in the venous blood, Studies of the arterio-venous differences in the femoral ves-
sels demonstrated that the muscular tissue {s considerable part taking in this process releasing large quantities
of ascorbic acid, Irritation of the peripheral nervous system at a time when shock has already developed does
not change markedly the ascotbic acid in blood. At the petiod of sensitization no speefal changes were noticed
in the metabolism of ascorbic actd, No method of saturating sensitized animals with axcerbic actd did prevent
the development of anaphylactie shock.
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