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Cl:a pter V

BIOLOGICAL TESTS

T
I F. \\ ItILE tnuitttuitt ittg otlstunt t lv nnduLitit 's ot' t lrc l i l-

fert 'ttt ial erpeitnent, \\ 'e substitLrte thc iDolganic reilctior) lI l  rul
t t r l t reor rs  n r rc l  co l lo ic la l  svs teur  t t rkcn  ns  a  tes t  ( t l re  I r r t l ro ) is is  o f
clrlotide of bisrruth ) rvith a biological reactior, u'e lruve a l iologl-
cul tcst.

TJre technirlrrc of tcsts F ancl D lt:nds itscll patticrrl i ir l l  to our
pur l )oses  except  in  spcc ia l  cascs  becar rs r  o f  t l l e  l ccess i t l  o l  u r ' l i t t t
l i r rg  e  pa l t  o f  t l re  mater ia l  to  be  tes t r t l .  T l re  tes t  P  t * t . l r i r i ,1 r r t '  l ros  -

vc r ,  l J r i c l i  c loes  no t  rc r lu i re  anv  in te l fe rencc  rv i t l r  t l r c  l la t ( ' r i l l  i l
(  1 r c \  l i , , r  r .  i s  l ,  i g l r l r  ' r r i t r r l , l c .

In  o rc lc r  to  c lc tcn l ine  uhet l re l  l i  l r io loq ica l  t cs t  P  posscss t ' s  t l r c
c l ta rac tc r is t i cs  lecess t rv  to  t  tes t ,  sonre  ex l t lo la to l r  c r l t i ' r ' i r t r i , r r t s
r l c lc  cur icc l  ou t  a t  t l re  Cnnr t . r l ta  I losp i ta l  in  F lo lc lc l  l r r  . [ ' i r , c , r r r  r l i
r r t l  l ) ru r t i .  I t  i s  pe l l raps  r ro l t l r rv l r i le  to  r lesc l i l x ' j r l i c f l r  I ro r r  t l r c r l
ex fe r i r )cn ts  u  c re  car r i cd  ou t .  s i rc t .  t ] t cv  l r r te l  sen  t ,c l  as  l l t c  rnor i t l
f o r ' ' , l l r ,  r ' i  \ l ) n t i r r . r r l s  o l  t l r e : r t r r r c  r r . r t r r r c .

On 13  consccLr t i ve  c lavs ,  t l i ' o  cc  o f  b looc l  s 'c r t , taker r  l r r r r  l i r t
lrctrlt lrr pcrsons on an cnrftv stornaclr. I iaclr sanrplc of lr lood u rrs
sLrl;divicled into t$'o series of clrops ol tu'o ptlafl irrccl cli i lsrrlr 's.
C)ne of t l ic cirpsules u'as coverccl \rith l thin copp(,r scr.ecn (0.1

n)rn ) lrorizonttl lv placed al)ove it at a clistnucc of 3 cru. Tlrc otlrt 'r
capsLr le  u 'as  le f t  in  thc  opcn a i l  near  t l ie  f i r s t .  T l re  tenrpera tun . i r r
s' lr iclr t lre crpcrinents took place u,as altvavs ()nstlnt ut 2tl (1.

Evcrr' 30 seconds the clrops * cre touched ,,r ' i t lr a glass r.od rr lr iclr
had becn sharpenecl to ltoirrt lrrcl a note wils ntacle of t ltc t inrt, at
r r l r i c l r  l  th i r r  t l r reac l  o f  f ib r in  c l r t lq  to  t l re  po in t  o f  t l re  ro r l .  

' l - l r

coagr r la t ion  t , r r re  l i -as  corur ted  f lo l r  t ] r t ,  r r ro l tcn t  a t  s l t i c l t  l r looc l
tppca lec l  in  t l re  cannu] i r  to  thc  n ror r re r r t  a t  q ' l r i c l r  t l t c  t l re l rd  o l
fibrin appearcd.
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c.rperirrrents rvert'car.ricd orrt cluring the ntontli of August

1955. The coagulation tir)re $its alrvavs greater in the case of the
blood placed rrndcr the screcn at tLat time. Tlie dificlences in
coagulation tinre (tirre untlcr tlre screen, tinre lr.r,av fr.onr the
screcn) fluctuatccl floru a nrininrrrrn of one nrinutc to a maxirnum
of eigltt nrirrrrtes, s'ith a ntcan valtre of four minutes. Tlre at,crage
coagulation time u as 8 minrrtes for. the blood awav from tiie
screen, ancl l2 nrirrutes for tlrc lrloo<l uncler the screen.

Particular rlote was takcn o1 tlre fluctuation in the di{ferences of
coagulatior tinre because it is prcciselv this fluctuation of restrlts
rvhich guarartees tlrat our.sr,stcm belrar.c effectivelv in the same
nanncr, as is recessar.r. in a P tcst ( clrenicul or bioiogicel ). The
diflercrrces irr coagultriiorr timcs x'ere correlated rvith the results
of thc chernical tcst P carriecl on elmost simultaneouslv at the
Physical Cheniistr\' Institutc of thc Universitv. The Instiiutc and
the Camcrata Ilospital arc rouglrl\ 1.5 knt :rpalt. A sisljficant
correlation rras found to exist bctu.eerL lriologicil test p aril chem_
ical test I'. It *'as thrrs evidcnt that tlie saic spacial phenornena
that influenced biological tcst P irrfluenccd clieniical teit p as well.

Aftcr{our rr:lrs, in 1959, erperirnents on blood coagulation wcre
resurned at the -t)h\ siological Institutc of the Universitv o{ Hokkai_
do at Sappolo (Japan) bv Itoh. Tsuijoka lncl Stito. Tirese authors
studied botL the liood coagultrtion of rabbits accorcling to the
hiological test P technique, arrcl thc precipitation of oxvclrioride of
bisnruth accorclirrg to the chenrical tcst p technique. For the trvo
tests tlrev obtairrccl results u.hich fluctuated in the course of tirle
but which coLrld bc mutrrallv corrc,lated, preciselv as was found in
Florcnce {our ycaLs earli.,r. I.r an ar.ticlc in ilte lnternational
Iourtml of Bioclinatoktgry and Rioneteorologry, these authors
cxplainccl thc procedure as follorvs:

"\\re rncasuled the clotting time of rirbbit blood lxrtir irrsicie and
otrtsiclc a copper box simnltirnt'ousl',., accorcling to the nrethocl of
Salrli and Foni<r. Tlre ratio oI the tinc outsitle finsirle u.as com-
palecl u'ith Tli: u hicli u'as deterntirred at the strme time. Onc lrun_
tlred expcriments rvere car.ried out during a periocl from Noven-
ber 1958 to June 1959. Though individual values fluctuated consid-
erablv, thc rnean r.alue of cach group shou.ed a consistent ten-
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d"u.., o lorv ratio of the clotting time u,hen the'I'11 u'trs los', rurtl
vicc \'f 'r 'sr1. Tliat is, rvhcn the ratc of colloidrrl precil)itrtiou ol

bisnrutlr is slou'er in the copper box tlran outsicle of it, the r')ottirq
t i r r re  of  l r looc l  is  a lso s ]or l 'er  in  the box.  Stat is t ica l  iura l ls is  i r rc l ic l
tcd t l r r t  t l rc  lcsul ts  are l r iq l r lv  s i11rr i f icar t .  l - l rus,  t l rc  b i r log icr r )
P-Test is prover to bc collelatecl rr'ith thc inorqaric I'-Tt,st."

. \s  u t  scc,  in  sp i te  of  t l rc  d i f lc lc 'n t  tcc l rn i r l r rc  ( tJre use oI  l  conr
p letc l r  c loscc l  copper  l rox inst t 'a t l  o f  a  s i r r rp l t ,  l ro l izorr t l r l  scn ' r ' r r
p laccc l  a) rore the b loocl  sanrp les)  and t l re  t l i f ic rcr t  net l ror l  o I  c 'e ] -
cr r la t ion ( r l t io  of  the t l r ro t ient  of  c lo t t ing t inres,  ins lcr r l  o f  t l re  r l i l -
ferencr .  i r i  c lo t i ing) ,  t ) re  genera l  resul ls  are th t 'sanrc.

'I ')ris tr pc of studv is stcadilv bc'ing dcrrlopccl. f-or sorlt: r crrrs.
cxpclimcnts havc beel urder u'av on thc spcccl of enthroscrli
rneutation, on the flocculatior of Sat:clnronryces -E11i1.rsoirft,u,r arrd
on its ferncnting capabilities, sitli a |ierv to cletcrnriniuq tlrt'
lction of the screcr.r and to stuclv nrorc closelv thc ncclrirnisnr ol
the obscl red y;henomena as re l r t r t l  t ' )  t l r (  rcsrr l ts  r  ic l t lc . l  I ' r  t l rc
chemica] tests. Giordano mettsurecl err tlrroserlinrt'ntltion llt(,\ irl
the oyreu uir and il a copper box, rrsinq bloocl sanplcs olrttircd
f rorr r  se le la l  fa l r r r  an inr t r ls .  - , \ l l  p lasnras i r r  sp i te  o i  t l rc i r  d i { lc lcr rcc
slrorr etl ir siqnificant effcct of tlre crippcr s)rielcl.

T l re sar t rc  arr t ] ror ' .  i r r  t l te  sp l i r rq  o[  ]95! ) .  obsc lv i 'c l  scrcnr l  ror -
l r , l l t ior rs  bctueen t l rc  behar . ior r r  o f  t l rc  fe ' r ' r  r  rcr  r ta t  ion la te of  t l r t '
sirrrrc rtock ol Sau:lrutonulces Ellipsoitleus rrrrl Picc,arcli 's -fcst I)

Cl iordano ancl  Trenta eraminecl  the behar  ior r r  o f  t l rc  coaqLr l . r t ior r
of  I rur iur r  b loocl  l r r  t l re  re l ie f  o f  i ts  e l t 'c t r - ic  res is tar)c( ' .  in  t l rc  opcrr
irir .!n(l under l copper scleen. 22 sLrbjects t'cle' r'rlrnint'cl lLrrl
coagulut ion r ras a lunrs c le laved under  t l rc  copl t t . r 'scre( 'n .  ( l l r r r , l

that pcriocl of tirne.
Cio ldano,  \ lazza uncl  \ laga uteasru.cc l  t l tc '  t ' r ' r  t l t lost  t l inr t ' r r ta t ior

ratc  lccorc l iug to thc c l i f lerent in l  t i 'c l r r r i<1rc in  t l rc  o l t t ' r  r i i r ' .  r r r
t l r rcc loc i r l i t ics  a l )out  ;0  krn apl l t .  The s igrr  o f  t l re  outs ic lc , / i rs i r l t
cliflclcrrce u as tlre sarrre.

\ lazza st r rc l ied ent l i rocvte scdinrentat io l  anc l  cr - r  t l locr  te  scr l i ,
nrentiltion latcs bl rcplacing hunran plasntir u ith lirluitls of krros rr
l r td  tor ts t i t r t t  con)posi t ion (sodium c)r lor i t le  0. ! ) ' , ;  \ [ac lodcx.  Srr l r
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obsened that a coppcr scrcen lracl a delaving efiect
dur tng t l re  per iod i r r  rv l r ic l r  l l , .  tcsts  r lcre l ,e i r ,1  , .or , , l . t , ied l

. 
R-lood clotting is a process \\.l l ich seenrs subftct to il," lrrff."r""

of tlie u'eather. Thc Lloorl corgulation ."t" o1.rtrt,it, ,o* ,i,,ai"a
bv Caroli and picltotka. The corr.csponclcnce tlith the atntospheric
dlna'rical proccsses ancl t]tc cl,,tti,,g s.,e,,,s .r;;i l;;;;: 

.-;.;

Sclrultz, ol thc basis of mor.r: 120.000 
'ot,r".r"aio,ri 

,,,r-i]," ,u,,,,"
blood carrierl in tlre lears fronr I95,1 to 195g inchrsiye, 

"r,"if,rf,"aa  s r r r e  c r n e l l l i o r r  I , " t u . e c r r  l l , e  r . r r l , ,  , , I  l l r r .  f r r r r t . t i n r r l r ]  l n r r c o | o r r i r . r ,
the relative lvnphootoscs anrl tlrc \\'olt.s ,r,,n,Lr"r. ii lt 

"u.."spondence rvith the solar actir.itv is cer.tajn ancl therefore the
corr rsponderrce r ' i t r r  t r re  i ror  gal l ic  cr rcmical  tcsts  is  cer ta in ar .o,

\\ e Inr rst not for grt tLat R, rrtels obscr'cd an efiect of . rnetallic
screel .or r , \ { t r ior l r ,  r r i t . ro_ l r io l r , , ; ic r r l  l r , : ts  r rs  urrs  s . r i , l  l ,c [ore,

\  cn l l . r ;  l r rs  dcrr rorrs t l r r r , ' t j  r l rc  r r r '1 iur r  u I  sp l t  i r r l  lecrors.  fo lLr rvr r rg
tht'evolution of a singlc livinq biological ,p""in 

"n 
a_* ironr nna

.nder a coppcr screen (rractc'ril culturc.s trrat cro.clccr a crear
liqrritl cnltrrr-e or clearecl a clorrcll l iqrritl 

",,tt.,r"I 
t ,l _"o^ ofpnn_

tontetric mcthods and autornrtjc r.t.cordirrg. Thc e{fect of the
scrcer bccarrre cvitlent. Thc variabilitr. of ilr" ."r,,ltr, 

""",,,1nt"1r'I l , r h  z . . l  i r r  t ] r r i r  r  t , l r r  t i r  r n  l o  r , 1  , . r . i r l i r  n  r t i , c l  c r  P l r i t  r  r e r r t ; r  I  c . o r r t l i t i o r r s ,
t l : l r  t | u ( l  l l r C i  l  , , , t  I n r r f f i r r r r  t l , o  r ( . . 5 ( i t \  o l  t r . \  i ( \ \  i r r q O r r r . c l | e 1 1 _
ntenta l - ideas and the pr inc ip le of  r r r r l rs is  i r  cer t l j i  t . , i " log i "ot ,
rneclical and sociological fielcli.
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