ANTIVIKAL EFPECY OF HELERUTHEROCOOTUS IN gnﬁbh .
IRFLUBRNZA INFBCTION

5,F, FProtasgava, I_iiwﬂi

All-Uovion Research lnstitute of Influensa, USSR Ministry of
Public Health, Leningred

The search for asoepiable substsuces with aativirel activity
for climical sppliocatton against influsnia and other viral acute
reapiratory diseasss is oarried out along the following besic
1iness 1) by directed synthesis of new compounds, 2) by soreening
of natursl substances, including thome of plant ortgin, 3) by un~
sovaring antiviral activity in E-np_‘ vﬂovﬂ.ﬁﬂoa which have
other applicstionn in medicine, .

Some intereating data on thy mee=ch for substances of plant
crigia with bread range of norwpeaific activity sgainst influance
and othor saoute respiratory digeases with mirimal alde effects
wre summarized i the review by Pravdipa and Kovaleva (7979), An-
tiviral properties to irflusnza viruscs were dimcovered in plant
alkalcids from the Papaveraceae family, Chelidonium and other
plante. A subsiance extracted from olives wus fourd to have a
wide rurge of antiviral activiiy egainst influensa, parainfluensa
apd rhinovirsl infections, The high antiviral activity of glyoosi-
des from Eyperjcum purfoiatum was demonstrated to iype A intluen~
sa virus in chisken embryos snd in tissue cultures virel sctivity
was reduced by 83-100 %, Antiviral sotivity to type ¥ irfluense
virus was cbserved in Helichryeun areuqrium, Salvie efficiualid,
and in tunrdmn, .

Attention of lnveatigators has been drewn to artiviral quali-
tios of preparations wmde frcm plants of ths Arslincese family,
the test known of which axe Oinseng and Eleutherococous (Dardy- .
mov, 1976). At present, wile practical ussage of Oinseng is not

. passidle due to the limited resources of tne plant, Therefore,

Elsutherocccous prepurmtions are preferred in research work, be-
onupe they provide prumounced irterferonogenic and tmwnostimsia-.
ting sctivity; thay are similar in their offuct to Girseug propa-
rations and in rome cases produce & greater affect (Weokew, 1583
Tardysov, 1976),

Wo nave wtudied the anviviral, y1merferomogynic wnd immunogti-
wuiating acilivity of poversl preparatiocs. including those of
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plant origin, ir anuogmﬂa.mp infiucnza infection,

' Data on the antiviral activity of Eleutherococcus 3232 (£2)
are presented in Tig., 1. The immunostimulator and t..2 virus were
administered simlianscously $¢ white mige intranasally, One day

- after virus inooulation, no influenze virus was detocted in the

Jungs of animels, On +he second day, the titer of influenza vi-
rus reeched 4,% ig EID 50/0.2 m) in the lungs of the contrel group
and only 1.0 1g ﬁumo_,oma. i,6., 3.5 1g less in exnerimentel

apinals,
Similar results were obimined on ihe third day after infecti-

‘on, On the fourth day, howsver, 4! virus titer was approximately

the pame in both groups, Dt a proncunced supresslon of vizus re-
profuotion oscurred later in the group that had recoived EE: on

"days 5 end & following infection, the virus titer in the lungs of

control enimals attained 4,24 ond 4,63 lg RID uo\o.m ml, reEpec~
tivaly, while in the lungs of the experimental group no virus was
found, Tnerefore, zarked sutiviral offect of BE was shown in exp—

" erimental influwenze infecticn of white mice,

. In exporiments on suimals the Sfmmumnostinmuleting ectivity of

‘soveral preparations, including those of plant origin, was siu-

died in their ocombined usage with irfluencs vaoocine. It was chown
that most of the prepermtions bed s ismuncetimulsting effect
uhat manifested 1teelf in inoreased survivel of snimale infectsd
with lethsl doses of influansa virum (¥ig. 2). Sinse elmost ali

~tha proparatlcus intuced prouction of endegencus interferon,

we gonsider that the wall-known gagn.ﬂuu influance of

 interferon on factora of call immunity is one of the main mecha~

niges of their immnoctimulating setivity,
The ingreasa of immogenic aciivity of influenza vizus vacoi-

nes by means of coadily evalleble imrunosiimulators of pient ori-

gin may bave great importance for the protection of persons with
low imsunobiological remctivity. Analysis of literature data and
the remults of our investigations incicate ths existence of a vo-
riety of mechanisms of specific and nonspe ific protection by
moans of combined application of wvaccines and plant immnostlazu-
lators, In influensa infection the nfnnwpﬁou of varicus prctac-
tive mechanisms is of uﬁ.nngn importance in ovarcoming the nax-
row specificity of antiinfltienza powtveccina)l Immunity amd ootaiun-

ing a poseibly loxger effoct with lesa pau:uﬁ of antiirfluencza
m
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antigenn,

1t seems o be very advantageous to use small doses of prepa-
rations obiained from high piants which are safe for humer, orga-
nism and have high antiiufluenca activiiy. These preparatione can
be given with other antivirel drugs or viral vacoines,
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SETIALCOEOLIC EFFEC? OF ELEUTEEROCOCCUS
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The oaxplex progrem for prophylaxis ef nleoholism muggests
imorease! offer of light subtoxic aleaholis drirks, One way to
decreans toxiecity of slcoholio &rinks, thelr nareotis potential
and the tendeney to be habit-forming is likely to bs assosiated
with spiking of strong aloocholic drinks with some complexes of
biclogically active agents of natural origin with & pronoucced
antialeocholie effect. In Bastern medicine, the introduction of

 @inseng roois into alcehel is Euoqow %o bave an antialocholie

oftect deoreasing the toxicity of ethanol (Brekbman, 1976). It

. waz phown thet Eleuiberccoccus extrect {EE) exerts un antitexiec

effoct and eliminmtes the narcotic effecs of alookol ipn Yitre
{Rasakasoy, 3&3... This effect of Elsutheroccecus sxtract wes
sorroboratsd also in embryotexicological experiments (Brekhman
st al., 1982), When introduced simultanecusly with ethamol to
rats in varicus periods of gestation, EE decrsased 2-2.5 times
embryo mortality caused by etbanol. A prophyiactic Eleutherceeo~
cus treainent for 14 days sior to pregnency prectically wholly

rotected fetuses egainat eothanol impsct during ergancgenesis.

The ability of the prepuration to weduce toxis alcoholic ma~

. mifestations in yaty in &iffeyent stages of organogenssis oreat~

od an oppariuniiy to study KE effeet upon the habit-forming pro~
aoes, te evaluate the level of sithanol consumption in experiment

. and te sstimate the possivility of using thia preparation for
- prophylaxis and trestment of slocholiam,

Eaterial and Nethods _ .
Eale Wister rets (995 animals) with an iniiial weight of 140-

150 g ware uged in the experiment, The sntialocholie pfisot of
. KR, a possiole ability teo prevent and Jliminate pa.hologieal ad-
. 4letiom to alechol, to decrease alochol eommmption and to treat
© . slecholie imtoxicetion were studied in experimental models of
wative spd passive slooholisation. We used & mcéel of free chodce

betwesn slochol and water (Burov, Shukev, 1964), The animals
‘ R 1]



which had been preliminerily selectod as preferring alcoahiol re-
ceived elechol for 1, 2, 3, and & montha, In the comtrol group,
15, 20 and 30 % alochol was given, The test animals were given
aleohol with EE (2 m1/100 ml alcohol). To obtain ldentical or-
ganoleptic symptoms of alcoholic intoxicetion, additional expe-
rimenta were conductad in the control and test groupe with fnte
regastral introduction of EE (0.1 ml/1u0 g body weight), sloohol
vas given using the routine scheme, The experiments studied the
dynamics of the level snd rate of alcohol consumption, characte-
ristiecs of alcokol motivation durdrg the deprivation period and
witn sddi.ional atressful impect on the enimals, At the epd of
the experiment, the animale were decapiteted and their orgaus
wers oxsmined for morphological and histological chauges.
Clinieal studies wers carried out in the Farcologisal Clinics
af Pwyohopathological Hospital in Yladivcstok, The EE waa given
o watients suffering from chronic slcohoiism of the 2nd atage
am, receiving treatment in the elinic, An agqueous selution of

ER {equivalent 1o 2 ml agueous-slcohol extract) was given %o the

patients oace a day for 3 months., The centrol group recelived
"placebo", & goluticn of an ilentical taste and colour, The me-
thod of double blind cortrol was used in the sxperiment, The EB
ent "placebc™ were adminietered in complex with a generally ac-
cepted tharmpeutical trcatmen’ againet chronic aleokolisn {dssw
intoxication,apcmorphinc-entabus treatment, psychotherapy &tc, Y.
Tus main oriterion of the efficlenay of the treatmeat with the
preparation wes the frequency and climical picturs of resurren-
ces of alcoholic addiction, The cases of abmolute and coaplete
abstinence from alcohol were recorded as cases of positive re- .
sults of the treatment, The cases of drinking afi{er the ireat-

moent, including also a siggle event, were trepted as & recurrenm~

ce,
Results and Digoussion

During a b-month experiment with a free thoice between alco-
Bol &nd water, the test rats consumed 20 % alcohol by 62.3 %
lesn and 30 % alochol with BE by 68,5 % less than an sverage
monthly value for the control group (Pig, 1), The Elsutherococ-
ocus effect upon the rate of alcochal oconsumption by rats 414 not
defperd upon the way of introduction of the preperation, In the

experiment cerieas, where ER weas adainistered deily intragastral-.
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¥Pig, 1. Dynamics of the wean daily consumption of slcohol &t
free cholos 6 months, :
Ay 1 = the group 120 % aleohol fo- drinkirg), 2 - the
tent group (20 % alcohol + 2 ml Bleutherococcus 100 =1 al-
cohol for Arinking); B. 1 -~ the control group (30 % elcohol for
drinking), 2 - ths test group (30 % zlcohol + 2 zl Eleutherosoo-
cua per 100 ml alcohol for driniing).
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Table 1

Rtfect of WMoutherosoccus exiract upod the

rate of daily

conmwmption of 20 § alcohol in rats under conditions of
f£res oholos wnd alecholic motivation

The rate of consumption of 20 %

Wmn»“ﬂ. sleohol, ml/kg
: L Control Eleatbherosoccud

1 7.0 + 1.06 8,1 + 0,68
2 10.0 + 1,11 16,3 + 1.01
3 10,9 + 1.96 1..7T + 1.24
4 22,8 + 2,37 1.1 + 0,80*
5 22,7 + 2.30 10.3 + 0.,90*
6 15,6 + 1,02 11,1 + ¢.80°
T 11.1 + 1,33 10,8 + ".TO
8 11.6 + 0.23 8.8 + 1,02*
9 1.8 + 0,23 .4 + D. 44"
10 9.8 + 0.60 7.1 + 0,41*
11 Ted + 1,30 6.4 + 0,56
12 7.8 + 0,81 7.1 +,0.33
LE) Jeprivation
7} 9.8 + 0,43 6.5 + 0,41%

. *P< 0,0

Move striking resulis were obtoined in the model of alcoholi-
' pation of animals underr atress conditions with & fres choice
" between 15 % aicohol und pure water, It is knowmn for anipals
" $hat stres. impact leads to a sharp rise in alcchol consumption
sard to an ipersased mumbar of "drinking® anizale (BDurov,
© 1384), in additionel chronic stress was simlated ix animals by
' overorowdod meintenance, The xats were &% ided into groups with

Zbukovw,

nereal ccnditions of malnterance ;.E in 2 cage) sud group

. with discomfort meintenence {16 apimais
of offerivg liquide being the zame,

in a cage), the scheme
.Hwn. Tats of tha coatrol group

with cverorowded maintenance sharply increaged alcohcl consump—
tfon (Fig, 3). Durding a month, daily conoumpiion of 15 X alcchol
: 179
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tien imitielly souetng an intenaive yrodustion of outhoeoholsali-
nes leads furiner %o & doorenae in their level and to depletion

ot n  of the hypophyso-sdvenal funstional intermotion. Norsover, &t
w..ﬂ rophy of both sortical apd medullar layers of adrenals were ob-
b ,1 ‘served {Pyatnitskaya,. 1975), Similar remlts were also obtained
hoatoy in our G-month experiment on sotive alooholisation of animals,
¥ith EE added to aldohel, depietion of adremals was less prouo-
PR S L ) L " unged, which agrees u&%ww«.ﬁgaﬂﬂuog%ﬂav.
5 I 18 2% R _preparation sffect (Dapdymov, '1976), It ia likely that EE pro-
; 3.%. 3. Refeot of ﬁ-cww.n.oob““ﬁ . N . motes the majugensnce of sdoquate Jou:vowno processss under to-
suptiin 36 15 % alcaual ot free Thotes under aadtd | | ' se- ¥io wtreus and Teduoed Ahe sbremeriio end holinerglo “prossuIet -
S {ovarioniing) 2 n. LT B || e evtatont 7o et
Mutunw.on.onoa% v-m. 100 ml b.ouro V.Ow Mwwlmwnwn»o“ IR . On the basis of the obtained results an anti-alocholic effect
Bverorowiing, oL ETUP 8F overcrowding, 2 - the § i | | at ' of Eleutherococcus end oz the ciimical prestice of trestment of
SR several somatic diseases with prepazation, we tried the prepe~
. 180 IR B " padion i the 0ompleX anti-recurrence therspy of chromic slco-




z . the same in both test and coutrol
,H nu.u.uu.onﬂ.« identical :.-cwo 2),

hiolien, The  *risk ;
groups, i,e, the &

Table 2

Effect of Eleu
therapy of chr

‘sxtract in cotiplex enti-recurrence
¥ .des
3

Clinical characters A Group of patients

. __ Tagt Contral
Total number of pa 15 T3 .
Average sge 32,2 yers 31.E yeaxs
Risk-factor . & pers, 6 pers,
Recurrences 20 (26,6 %) 22 (30,1 %)

Of them:

Rec rronce within 17 4 (20 %) T (3.5 %)
Repeated Hmmﬂuhmboa. 2 {10 %) $ {40.5 %)
Repested compulsory | 50 4 {18,0 %)
treatment in clini z
Secondary ucute b

2 (9.0 %)
paychosis o

Kote, In additi
patlents of the te
.2 ml €aily for I m

merelly cccepted treatment, the
ireived Elsutherccoceus sxtrast,

L]

ontrol group received "placebo”,

A pogitive e fect Sm
“the test group sud “_
portant indication L

m waz obtsined in 55 patients of
mwbnn of the conirol group., An ime

of alcohel and pro :
(10 %) for the test i
The number of cases
0 for the test grow;
adminiatration of EE
nic alcoholiism gave ” _”
type of recurrence e
adaptation,

‘king perdods, ¥ 4 value was 2 .
19 (49,5 %) far Wis control group.
“”,uov.s»oa compuiaury treatment way
40 %) for the control group, Thus,
w 4 uun_.rn.ogoaao wru-.-eﬂ of chro-
reffect revealed 1n the milder
-v.ouoo of cases of social dia-

rber of recurrances of sonsupmption

EH 31, Men and bilologlcally sciive subatances. Jaon1-

rpoa: Hayxa, 9%, 112 e.
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