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0 oncernr. :6- IivestiLt.lon of the Activity of Alaline Phoerhatage in
the Blood Servz as an Indicator of the Reactivity of the Organism in the
Infcct iously Ill.

'Iy A. 2. 3'v, candldate of medieal sciences of the IRiga Infectious
'iseae Hospital (Chief Ph'sic&a - S. D. Charnyy), The, chair of infectio'•o

d. ease: (Chicf - Asst Prof. 'I. M. Budzhe), aiga Medical Institute . Dir. -
ro.d-r E. X. Burta-eAl.

2ru-dy .nst!tuta Mikrotiolorii, Akademiia 17ault, Latviiskoi SSI.

Inveztiatorq have long noticea the existence of the close relation
between the condition of an organism and the function of ite ferments. One of
the found.ers of our native enzpmology - A. X. Bukh (1923), In relation to
this wrote, "hardly anyone can now dispute the contention that between the
condition of ". organism and the function of its ferments, exists such a
close connection that any changes in the condition of the organism ie either
caused by, or accompanied by a change in the function of the ferments." A. N.
3akh also noticed the close relationship exist1,p- between the ferments, ac-
tivity and immunity. The distinct parallelism( which occurs between the ep-
pearances of immunity, on the one hand, aMd tho fermpntal reactions, on the
other, causes many investigators to find here something more general than
superficial coincidence (Blagoveshchenskiy, 1941).

nt present there is accu:.•ulated in science a great quantity of new facts,
whcih permit one to draw a conclusion about the existence of an organic con-
nectioa bet%een the change in reactivity of the organism to infectious die-
eazses an.d the activity of its ferments. We shall illustrate this contention
with two examples.

_cea jrc-n in est ;..ions which have been conducted, X. M. Bykov and
V. :.. ",',sy'1toch.in (•9•19 ) express a concept about the fact that the adap-

.,...!-trohic function o4 the nervoue z-stem, with which the adaptive
o , the or..ni.z. are related, is brought about, to a significant

-c, by .neans of the ?.ctlon on the d"fferent enzymatic processes, par-
* rl, - on the oxidizing-reire.rcrating procfzze in the tiscues. Bykov

'.%yatochkin regard these :proccssec as the direct biochemical tubstrate
-,"le nervous2 trophic sretem. L. I. 2r~ps (1945) also conpiders that changes

•f te en-vznatic reacti*ons in pathological conditions have an adaptive char-
-ct-:r and are ono of the wechaniqzs of the adapt.tional-trophic regUs.tion of
the functions. At, he same time the reorganization of the reacti7ity of an
oz: artsm to an Infectious lise•se, from the biological point of view, also
repr3sents an unicfye adaptational reactlca, wrhich is regulatalcle by the ner-
vous sycten to thsn changed conditions of the internal environment, to thoec
r.ew conditionn Iz. zhe organism which were added as a result of its interec-
tica wi'h the mic:.Cwe-pathogen. T-is allows us to think that changes in the
enzyrmati. rcaction: occupy an important place among the other nrocesnes •wh..h

occur in the or;.nism during a reorGanization of its reactivity.
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The second -a'.'1ew. ctr~.tes the or:ani'c connection t>O ~reactivicl o f the or~aa5.rm and the function of its %.~et sre~e.t h
fu~ction of ro~oneration. On thu one ha~nd, these substances enter into te
strucoture of =any co±'ornmentes thatt Is$ enter Into the connosit'on of the Cn-
2s7mes themselvac: and on t- -c othar hand, ýas was shown b.0, th.-e nvumerous inves-
tigations of A. 14. Kirkheashteya (19755) aLAd his cow.orkers (Sol0o,143,

14;Mutsenliek, 1954; nuc,1-954; flerzin' 1955,; and. ot-hers), the vitaorailo
bave, a. large role in the reozlat ion of the phylact ic funct ions of th1.e 0o-- 4 .,
An the regulation of its immuno~biological reactivity.

Thus, there exists a close connection between t'ho renoctivit-y o f ie 9r-
Caflium and the activity of its ferments. In view of this, one ican or.e rim o
that a roorf.ýanizztion of the ormanism's reactivity produces defiaite chanj~cs
In the function of the corresponding fermentall systems.

In spite of the o'bvious value in an investigationof t'he activity of the
fermente as an ind.ic.,tor to the status of an organism's reactivity to infec-
tiouas diseases, the problem until now is given Insufficient atteintion. There
,-re practically no concrete inviest Iat ions in the literature that have to do
with the etudy of the interrelations between thle activity of the fermecnts and
the reactivity of the organism to infectious diseases.

In connection with this, we decided to verify on concrete material, how
perspective is an investigation of the ferments' activity fnr jud.g'ment of
the reor~snization of the orgaipi-olf reactivity to infectioue disewieq.

Tho a~ralivie phoq-phataso mf the býlood serum was qelected. as the subýject
of the investigation. The select ion of this fertment is not accidental., Phos'
phatases are widely sprea-d through the animal and plant worlds and have a
great biological importance. These forments enter into the well-knowrn triad
(phosphoru.s, ferment and function of the cell) which was distinguished by

V. i. eJ.'ari (1,,.r5) as having an important influence on the Majority of
thne physiological ;)roces!:ez thnt are effected, In the cell. The phosphatanes
LXere succesi'fully investir:at~cd also in the pathological processes, and their
iavestljantion fo~und a rfther wide utilization in clinical practice. Finally,
some authors exprenz the hypothet-As that the activity level of the phoopha-
tase of the '0100i 2~t~ to a "rnown degree, the changes of the organism's
reactivity (Land'a-Gla-z, 19'+1-; CTherfas, 1952; Shumeylto, 1953; Plctnev. 1953).

In odrto r-_'cl-ic qh uestion concerning~ the expediqncy of an inves-
tic~ation about the uiztonof the activit-1 of the phosphatase as a test
which ruflects thc conc~ition of the or,ýanism's r(ý*.ctivilty to infectious
diseases, the followir.C experiments were conducted,:

1. A invstition of the influence of 3n'rme of the nbysiolor-ically

active sub,:tance~,ý which alter the condition of the central and the veget-a-
tive nervous, system, on the ectivity of the phosphatate of the. blood serum.

2. .Žt~r:i~ .the dependEnace of thb phosnhzasae of thc blood. on the
content i.ý the blood )f ascorbic aci.d - a vitaoin'which has great Importance
fo.- the r~ltinof bi~oloical reýactivity.
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3. £- c *:ari-on waz of th~e ch,3nzc in the activity of the phosphatage
and the clntent in the blooi of actbutinins, which are generall~y accepted as
a relative ine~icator of the or,,anisrn's immunobiological reactivity to Infec-
tio'us ~A.9eaoe-?.

4. The rtctlvity cf the !,lkLl.%Ae posphntase of the blo1od qenm wtic Irnves-
tiGate6. 41P C.ffer!rt :15i~lfor:r of typhoid fever. In thi.s we proc.,eeded
from the -,remise that the grav~vty, leq-th aid character of the dieease's courtO
ic tipulat ec. for th frst part by the react ivity of the pat ient 19 organisme

The act iv ity of the sallhalirne phosphatase was Investiga~ted "my the 'origiiIJ.
method of A. LDodansky (1933). The inorganic phosphorus in the blood was deter-
mined by the method of i'iske and Su~barrou, as modified "by A. Z1. Braun,;hteyn

Where necesicry, the resul.ts of the investi,3aticn. were processed. by a
method of variation-statistic analysis.

In 79 f'- 3 %~) of .4practicall1y healthy people, the activity of the p'nos-
phatase ranged within the ltawits o--, from 35 to 6 u~nits; the arithmetical mean
of the nhoenhatase activity of the blood in nh~siological conditions amoa.-its
to 4-.95 4 0.,12 uflit2.

The interrelations between thp activity of the phosphatase in tho blood
and the conv~itioa of the nervous system was investigated in four groups of
convalesceats after an acute Aysentery. Each group consisted of 8 to 11 per-
eons. We teqtei. the su~stances which act in an Inhibiting o7 exciting Mnanner
on the cerebral cortex (bromides, caffeine), and also the mediators of the
vegetative nervous system - adrenalin an! acetycholiae.

These cu'b3tances were irnjectv-ý subcut~aneojely into the organit.' of. the
co=valesccntz in solution for'n, containing 1 mg of adrenalin, or 10 mg of
ccZfeine, or 100 mg of acet-jicholins. The activity of the alkaline phospha-
tase of the blood. cerm was investigated. prior to the I~njection of the sub-
etances aad. 30 minutes after. The patients took the bromides internally,
2-3 m cach, in thp colirse of 55-6 dy.The activity of the blood's al~cv~ine
phOaphatase was also checfced. prior to and1 after this.

The results of the investigation are shown ia tables 1 and 2.

ý. teen in table 1, the Pub,!tancep that act excitingly on t~he cerebral
cortex (caffeine) heig;hten %*he activity of the alk-aline phosphatase of the
blood scrum. £hec zubst-inces which act In an inhibiting maian:ior on the .:erebr,-l
cortexc (bromidies) lower the aictlvit~y of this, ferment. From t~his same tablo
is veen thu~t an ir.ezt~on of *adrenalin - a nedic~tor of the sympathetic ner-
vou.9 system - led to an increase ia the ant ivity of t-ho phocihat-,ze of the
blood, and an injection of RcutYleboli'-ie - o.trof the nairasymnath-Ptic
norvouz z:yvtem - was accom nan! by a loweriný- of the htaeactivizy.

1Th'e rezu2A.z si~ich were r-te'I-red coafirmo.e~ the data of .. ]1'cA:-
vaia 'ý1955) -in re,;air~c tcý thr! influence of bromideýs and caffeirn on lehe ý.ct-
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iiyof *h' - -Zras of' the Ito . ~ the same tiT'c '.v were to Show

that. ahaajos in the funoe.tiona-1 conoait5ioi of the vegetative norvoug sY-_tc~
~re aoci~plshe b'~ rc~ar can~s 5.+t,!on½ of the !2lk?.l'ne - os-

Vhataza in the ".>100 Oa. se. 2A'he esteablishmeat of a connection. betwee-n the

activity of the phctphatare anc6 the condition of the vec-t:;tive, and ~c

Ulrl tho 1.yr"np~ihetic nervro"l -yetwem is the first stop on the. vay to proving~

the se~'ntive character of the c~h-:4-0 "_.V L-e anti-.-Ity of the fermentc. h

data roceived serves &9 s o~additional illustratioiý. o t-hc -onception devclopsd

4- ýtely 'by Y.. Y. 4~:V, . IN. V :',ntoclhlcin, S. IM. Zreps and 'the~rc, who re'-rc.

the changer of the ifermt-1 activity as one of the mecgan~i-;.ý.. of ~ain±
trophic ro.,naat ion.

Shas -lrertay been rointýýO outg, the chan~zs of the orgatnisri'e :Cactivity

to Infectio'vs diseases hixve an adaptive chi-aracter. The a-certainment of the

'fact that changes in the activity of the ferments*tbat o'-- the phoz_,phatase in

particular, e.1so have an adaptive character, gives o~ne a reason to ass-Unc that

a reort~anization of t~heorC:?.njqmtg roactivity to infectious eliseasec is refl.ec-

ted in a changs of t~he ac-tivity of the ferments.

It was also noted that4. tba close c)n~nect ion of the f,-rrnent-l with nvperous

vitamins ise another poremise which offecz an c-n:ortunit,*y of iivestigatiag the

role of the ferments' activity as an indicator of the organisn'3 reactivity
to in-;ectious diseases. There was investi5gated. in our work the dependence of

the phoaphatase's activity on the saturation of the oreanism xwith &!corbiz,

acid. M. L. Vinokurov, Ch. A. Danilenko and Z. I. Spilioti ( f51 ound tha-t

the level. of phoophatase activity is a sensitive test of the organism'e satur-

9ation with ascorbic a1cid.
Purthermore, I. L. G~ural t and Z. M. 11ironova (1952) proposed to determine

the activity of the phosphataze in the bloodi as an indicator of the organismts

saturation with vitamin C in dysentery. Both of these inlicators were invee-

tit'ated. dynam~ically throughout the course of diseases, in 32 patients with

typhoid fever and ind in 41 patieats with dysentery, for a study o~f "he qjues-

tion rzout the connectioa iz. the activity of the blood's alkaline PhosnhntaoCe

with thp content of ascorbic acid. in. the Itlood, and with the organisrm'c satura-

tioa with thl-, vitamin. As a result of the invest igatione, it wafý cstablished

that there exists in the infticated infectious diseases, a reletivc xiraleliiitý'r

between 1the activity of the al)2:aline phlosphatase and the asrcorbic acid contenit

of the Iblood. Thus, independently from the ori--iial level of the phoshata~cel

zcztivity (the 'LevP1 of the nhos.~hata2AIS enftivity Is stipulated. 1by a series

of facto--, _-ni eve.- -.,ith an expressed hypovitarnlinosls of vitam4.-n %3, it car-

re~ci rthrhigh), aifter the iniect%4ion of ascorbic acid into the. or-ýnrism,

_arr-ed. in'-rc~ze of t he ferment'-- activiA-.y was observed. We d~id not succeed

comple' cVI a coafir'Qlag the da.ta of Guralt and !4ironova, accoraing to Viom,

the det,-r~:i.,itioi of tHs rhos-~ns' activli'. can s-- as an indicator of

the organisr~t- saturation with a~ccorbic acid. in all cpses of dysentery. Thus.,

in the C~rolyr of pat ipnts with acute and chronic dy-9nter., whlich occu.rred on'

a background of~ accompanyirng dippaspi, regardle-9 if the ma-rked hypovitarnln-

ocir' of vitemin %., the activity of the phoonhatsipe remaina.3 at a no-rlor

even at a raised level. '_-vidently,in these cases the &coxni&dloeases

theccrnE&>eo 1tVrotoA!o,_ts~~, hy:)crt ension, pent ic ulicer, ~ati ,t'&ereal-

osio -t al) ,t i-niihted the r~se in the nhosphatasev s act i-iz;~ the ae

time t' e irnhibitn Afec of th eiiency of ascorbýic ac~ainte0gnw
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r~lc .:.~tc.ist inct rnrailO2. '-twvee the -phopphataso Is act ivity and the

0 ascorbic acid oont-enl In t'he 'coo& was detectedA in the patients wuith the
11ue ýforms olf acute and chroaic dy~sentery. Appare.:+Ay, only in those cases
can a deter~riratioa of the po-:?natase's antivity have, a rractical importance
as an indicator of the O'4:anisxm's satu~ration with vitami.- C.

.Yron 'thcvewort of i:±t-irest to us, however, these results show, with
2ufficic.nt concl~usiveners, the dependence off the p~hopphatase 1 e level off acti-
vity on the ac'rtic ac!Id content of the 1blood. The connection which has been
estatlished between the -aosphatasde activity and v~tiani '0 - thp miost imnpor-
tant regulator off the phlcactie reactions of the organism - confirms the ex-
pediency of an investigatio-n oefZ the phozrhataeefs activit,' fio jud1ginl,ý the
condition of an. or.-Fanism's reactivity to infectious disear,2.

1,srther investipations were clevotled, to a "co=)arative 9tudy of the dyna-
mice of the chanC.,es in the anctivity off the phosephatase in the blood and. an
agglutinatioa test ir. nationts with typhoid fever: the agglutination test was
made with the btlood seru~m of these same patients in the usual order of clin-
ical examination.

The pat iernt wre div7ided into several groups according to the &ndex of
the mnaximum titer of agglutinina for the given cese dmrinz- the disease. The
maximum figures for the phoqphataseln acti-7ity were found in the patients
with the seronegative forms of typhoid fever. In eacli of the cubsecuent groups,
arxrankcd in order of the liter accretion in the Vidal' test, the level of the

,.phosphatase's activity lowered. and the least figures for the ferment's~ acti-Qvity were found in the group of patients with the groatest content of a~eliit-
minen in the blood.

The K.bove observation indicates the presence of definite correlp.tivre
connections between the activity of the phosphatase and the content off at;.lu-
tirnin ii the 'bloord. Jud1-in% by the fact that thc titer of agglutinins is one
off the generally accented con-arative indicatore of the imaunobiological reac-
,ýivity (to say it more correctly: of the intenaity of the humoral immunity)
o" -.he organism, it is nossible to thinkc that the activity of the phosphatase

'he app-ointed -for this purpose in clinical practice.

T Z1ain w e shall prreý-ent 'he results of an invest i-atior. of the.
~jz~a~e~c ctivity In zatients with difl'erent clinical forms of typhoid

Ceve.9A hae already been pointod out, we 'oroceed with this out of a con-
vict ion that the Z~ravity, duration end. character of the course of a diseare
oscc-r in the first nlace as dictated by the condition of the reactivity of

For cm ýIiciaction of the quaestion of int-erest, to uz, con(eern!.hg, the
cha.racter of changa.s in thp activity of the phasnhatase in its relatiorn to
,t.e or,-anism's reactivity, the typhoid-Afever patients were ::oaditionally
divided into 2 groups.

To the -first groun were ass7ij:,ned those zatients in hihthe di-seale
tookr_ a mnild, mo~erately aculte and. acute cyclic form. Into the second Zrouo
w;eat thcse ratients with thn_- acyclic, persistent co'..-. 2:--.tio!v5, or recurring

fo~~of the di*Sease.

____ ____ _ 5 Best Available COPY



Wie arrived at such a dl-Isiorn due to the fact that the cyclic c,',rse of
7W' the disease it usually observed in the patients with a normal reactivity.

*Wiethe acy-.clic course usually occurs as stipulated. by an Impairment (1rowering)
of the immaaobiological reactivity of the pat ient Is organrism, that wa~s proven
byspecial *~e.'" iments of the appropriate immunobiological rea"ntions in thP
patintswith the persirtent ah relapsing forms of dysentery, tyr)hold fevers

'and other disea~ses (:dh,1954+: flavich-lireer, 1952, and others).

As seen in table 2, in the natients w~.th an usual courne (or with. usV..nl
reactivit ") Lt the height of the diftease the activity of the nh~a~owould
increase correzpondingly to the vravity of the case. Di~ring thc' course of the-
divease, si even louterinZ of the%3Lzctivity of the lohosphatase flown to complete
normalization waz noted prior tc the releasp from the hospitpl.

Another picture of the dynamics in the changes of the activity of the
!)hos-jhatase was found in the patients with the acyclic formns of tyn.hoi~. feve~rs.
Thus, in the patientzz with the very se,.ere, 'oesristent form? of tyrpho-iO. fevctrs,
which occur with esxpreqsed i'ttoxication, Status typhaosas, depression, or other
symptoms which Inin~cae~ - sneak:ing Irn the clinical language -a reduced re~c-
tivity of these patients' or~anle'i~, the activity of the phosphatase remained
at normal or even roduced figtiros.

An altered phosphatavc "*profile" of the blood sc-rum was detected aleo
in the relapsing and complicated forms of the disease. The 4livelopment. of
complications and the add ition of intercurrent infect ions in the pntientsDwith typhoid fevers were accompanied by a disruption of the usimol dynamics of
the phosphatase's activity. A significant increase of th'e lohospohatasels activ-
ity wEas noted to~etlier with the development of the complicat ion.

Ini the pnatients with the relaneiaa formns of the disease, a significant-
increase of the phosphatase's activity wais also noted in the pro-relapse Tn'ri 06.

10ith the onset of the rolap-se the activity of the phosphatase would rise still
more, in order to evenly, decrese in the Post-relanse period. A decrrnsing in
the titer of the iiriunologicai. reactions was found by many authore (Budzhe et
aL) in the pre-relapse pecriod: this to a certain degree permits one to speak-
of the decrease in the reactivity as the basic cause of the development of
relapses in theso patients.

-6,,,e clilntcal observations confirm the alcove cited s-unpositions as
to th.ý2:!ec of defin~ite rel-ationshAios between the acti,.ity of th,- T)hos-

thie imm~rnobiollogiaal reactivity of the organism of typhoid fever

¶-1*cchanisr, an& the tio.ogical -ýIgnlficance of the chang;es in t'-e acti-
vity o.-f 'a t ao hsnhatese in dependence on the condition of the organism's react-
ivity arn rct described with sufficient clarity. Nevertheless, the concention
of the adaptive character ýn t-he chanCe of the ferrneant5 permits a partial
ey'olcanation of the sic.nificance in the changes which i~rer foulnd.

*.pna~rently, the incre--c -of the activity oi' _17.Ments i.n the cafses with
the lo"'nred imnunotiol-._jical reactivity has an adaptive chtarecter. It icnz

Ile t o tIh 1~:1 t¾t~.tC c-a:-Ž of a re-)ressior. of the sneciflc defense mech-
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anism (in the complicated &nd relapsina forms of the t:vhw'Vt feve'rs)# thi ex-

nb'e~ngne of slatstances (metabolism') Is compensatorily activated., the activitY
of several fermente to intensified and paticualsrly that of the calkalift' rhos-
phataso of the blood. This activation of the phosplhataso evidently has the
character of a nonspecific defense reaction.

4tv! only with. the very grave, uzresp.onsiV0 forms of the diceuse, whea it

ie porsiblo to think that not only the specific r~eactivity Is reproceed. but

idl'o the nonspecific, cornpen~i'itry defense rechanis.'fs, was there a lackC Ofa
rise in the activity of the phosphatase.

Such ideas about the cinpenzatory chu.racter in the chan,-es of the course

of the cazymatic reactione in tho pathologic processes coincide with thit opin--
ton held L,- .. 4o, .Z VasYutoch!.a, .1A, Kreps and othor.aciontists).
It it not- without iZnterept to note that a Plall~r concept of 'the ferinente'' roic
in infectious disea,,es was expressed more than 40 years &,go by A. S. Xarutnev'
(1912). He considered that the fluctuations in th'O activi'ty of the fermenots
in typhoid fever are intended for the struggle with the infection, but not
for an activ:e, direct struggle, but for an indirect one - through the sup5port
pf the normal Ph~Ysiological condition of the orgsnism.,

It 'As understood that all of tAo citeti ezplc~ations bear at present a~
doubly suppositional character,, ýhsy can be replaced by ejact scientific data
only in the future, after a f"..rthsr elMustive, study of this problem.

1. The injection into the Organism Of substancep which alter the condition Of
the central and vegetkt ive nervouis syst em, Is aCcompanied by regular changes
of the activity of the alkaline PbosPhAt4Ve of the blood system. The injection
Of adrenalin and caffeine produces an increase in the act ivity of the phospha-
tase; bromides and eacetyloaioline inhibit the activity of this ferment.

2. We ascertained the relative dependence of the activity of the bloodt s phov-
Phatoase on the saturation of the Organism with ascorbic acid. In patients with

"Inure" forms of dysentery, a determination of the phosphatasets activity can
s erve ag an ind~icator of the organism'. saturation with vitamin C.

3. The activity of the phosphatase is found in correlative pro-nortionp with
tlhe content Of a~Glutinins in. the blood of the patients with typhoid fever.
The highest fiaures for the activity of the phosphatase lzuraz~zu were found
in the patients with a low titer of agglutinins in the blood; the lower figures
were in the oat ients with a high content of agglutinins.(

4. With the patients having cyclic forms of typhoid fever, the activity of the
pliosphatase increase. in the &acute period proportionally to the gravity of the
disease.

In the Petionts with the acyoliO forms of typhus abdominalio (the persistent
"E~d relapsing forms), the activity of the phosph..tase does not always corres-
pond to the gravity of the disease. in the piatets with the relapsing forms
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of typhoid fever, an incrase in the activitt of the alkaline phocphataso of
the 'blood Is found in the pre-relape. period.

5. The experiment. vhich were conducted point out the expediency of a furthor
invottigetlon of the inbwrrelation between the activity of the blood's alkaline
phoophaase ad the changes In the organies's reactivity to infectious diseases/

D
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Table 1.

The activity of the alkaline phosphatase of the blood prior to and after

injection of some physiologicall7 active substances whch alter the condition
of the nervous system.

(median data)

The sbstaces nderThe activity of the phosphatace in units.The substances under -. .••to . .
test. Prior to injection Alter injection

_Cartfeime_ 17. j-Vcf 7- 1 - 1

Bromine 5.06 1 0.55 3.6 • 0.62

Adrenalin 5.16 0.15 7.81 0.15

Acetyleholine 5.21 L 0.31 3.82 L 0.22

Table .

The results of the investigstion of the activity of the phoephatase in
Ohe different groups of patients with typhold fever.

(median data)

The activity of the phosphataee in the period.
SThe forms of -f theinvt al i2.n

the disease. feb drop of pre- relap- conva- prior
ril, temper- relapse sing 10sceat to

ature compli- release
-------- - -cat ione -

I light 4.31 4.6 5.03 5.37

• semi-acute 7.22 6.87 6,33 6.2
U

Sacutw 10.6 9.44 7.19 6.18

Sprolongod 3.27 2.6 - 5.79 5.41

of relapzing 6.66 7.77 11.25 11.72 5.-4 4.&5

< ccmnllcated 7.35 6.62 - 15.56 8.86 5.94
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