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A metlmd of pho~ogruphy of leukoe)~es s~ained with acridine orange and photometry o[ ne~[ives is 
described. During investit,nttion of leukoc)~tes of patients with pollinoses, after contact wi~h the specifi~ 
allergen chan~es in intensity of luminescence of the modified c~lls wex-a discovered to 0coat In two phases 
wlth an increase in intensity of lumineseence of andeformed leukoe~eS and a decrcase in lumlnescene~ of 
deformed~ disintegrated eell~. 

Changes in the intensity of luminescence of coils provlde a sensitive test for detecting the early stages 
of tissue injury in various pathological processes [2-5L Th~ blood leukooy~es undergo allergic modi(lea~lon 
during specific sensitizaHon R~d str~aetural chan~os after eon~et with the aller~en.both in rive and in vl~r~ 
[6-9]. However, until now these structural ehan~es in preparatlone stained vitally with acrid}as d~s have 
been assesse~ only vls~lly [I]. 

In the present Inves~l~tion ~ attempt.ed to study the cl~racter Of luminescence of the structurally 
modi[ied leukoc)!es a t  varlnus stages of injury by using a m~the.<t of objective (photographic) photometry. 

E X P E R I M E N T A L  M E T H O D  

We studied 92 pat|en~s wlfl~ poHIno~es, h~ersensRIv~ ~o pollen of certain grasses (t~mo~hy ~-~ss~ 
�9 =ocksfoot, resent) and gIvh~ a positive allergic skin r~acfion to Injection of allergen from t~mothy gras~ 
pollen. Blood u~S i~.ken from the p~tients' fh~g~or. A 1.5~ solution of th~ d|sodlum s~l~ of EDTA h~ 0.~ 
:physiolo~dc~l salh~ ~us used ~s an~icoa~zhnt. Bloc/] u~s mixed w~hh anfleoa~uktnt iu fia~ ratio o~ 2:!~ 

Allergens from pollen of Hmothy grns~ (Phleum ~ )  and oak pollen (Quereus rebut), ~repared 
in Cock's ex~rae~In~ fluid at fl'e Research Labora~tory of Allerzole~,, AMN SSSR~ ~re ~sed in the eA~eri~ 

Blood in a volum~ of 0.45 ml ~ s  collected in siltcone-treatvd Wide! ~ul;es, after  whic~h 0~ ml of 
timothy grass pollen extrach diluted hl0 in S~mms* solution: was added to one tu~e. The s~mo volume of 
non~peclfle allergen (e~tcaet of oak pollen) x~s added to another t u ~ .  The contents of the ~uL~ wer~ care-  
[ally mixed and kep~ at room tempera~r~, far  1 h. 

Stalnlng ~ms carr ied o~t with a solution of aerldi-ne orange in saline concentrations of h20,000 ar.d 
1:100,000. After sta!nlng, thoeonten~s of the tubes were carefully mixed and 0.05 ml of d ~  ~ s  added to 
each (exposure. 5 rain). A drop of workin~ mb;~ure was pI.a~d o~ a slide and v|t~.l preparation made for 
~nvestIzatlon wi~h the ML-2 lumlnesccnco m~crosr 

Luminescent ncu~rophils were photographed on ~he s~x~e RF-3 film u~n~ a m~.Ifi~%Ion of 4~0 
times and an e ~ o s u r e  of 3 se~. The fdms were developed ~i~h metolhydr~u~none for I0 m~n. rr~a pro- 
perties of the photogmph:~e film In differen~ parts v:er~ determined by plottin~ ch~me~eHsHes cure,so. For 
hhls purpose, under ~dentiea! workln~ cond!tio.a,~, !eukoey~e~ were pho~e~-raphed on ~hc film in a seri~,~ 
o~. Ineres, sin~ expost~s. From eh~.n~es ~n ~e  ~n~ensity of 5~aekening, aeurvewas plo~d and ~he re~L~o~ Of 
norton| tnie.u~lg3" for ~he particular ~i~m d~[ermlned. Under c.~'.r e~er~rnental conditions the ~n~or~tles of 
bla~en]n~ to l~ Invesg~d l~y wi~hlr~ ~h~ ~.~g~.o~ ~ normal v~r of the charae~cr~s~io ~-~,,~, 

~ ~ <~ ~ " r i ~'-~ ~ ~r ~f ~';~ ~ .... ~ ~r~e~%?,~ 
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TABLE 1. 
in Relation to Degree of Damage 

Dye 

Change In Intensity of Blacke.ning of Ncgatlv~ Imago of Leukoc~es 

Dilution 

m _ �9 �9 

Acridlnn 
o1"ang~ 

Control 

0.226 ~ 0.003 
0.405~ 0.00~ 

Intensity of blackening {5; M * m) : 

experiment (leukocytes + 
specific allergen) 

undeformed deformed 
Icells cells 

0.371 ~ 0.005 0,171~t 0.007 
0.406 ~0.002 

, '  , ,  , , I ,  

1:100,000 
1:20,00 

P 

< 0.01 
>0.9 

f~ 
a 

F t ~" L 

b S~ 

Fig. I, Curves showing change In intenzRy Of lumlnesccnr of recall- 
fled leukocldcs. Concentratloa of dy~ 1:100,000. a) Control; Intensity 
of lumlnescenee of group o[ leukoeytes after contact with nonspeclfl~ 
allergen; b) e.~q~erlmenh lntensRy of lum~ncsceneQ of undeformed 
leukocytos afar c onSet with specific allergen; c) e.~crlmenh intensity 
of lumlnesceac~ of deformed Ictukoc~es after  conL~c~ wlth spot!tic 
allergen; d) diameter of neg:ttivc lma~ ot cell {In ram; record|n~ 
l:100). Remaiad~ of explanation in t~, 

E X P E R I M E N T A L  R E S U L T ~  

By means of ~t type IWF-4 recording mlcrephotome~cr t~ group~ of films were [nvesti~ed. Ou~ 
,n'oup corresponded ~o stalnln~ ot the prcparat~o.ns wit2~ acrldi.~ orang~, in a conccntr'z~on of l :I00j000 
~75 films), and the ~t~or in a concestraden o[ 1:200,000 (17 film~). Leskoc~cs of control ar~d e.xperlmea~ 
~rep~tratlor~ v~re  photographed on e~ch filmo 

Tke leakoc~es  of L~ coslrol p~paraflo-ns had a normal, u n c h a ~ d  s h a ~  with an emorald-ffreea 
aucleus and bright red gr~n~Ics In the c~opl~sm, In the e ~ r | m e n ~ a l  p repa~Hoas  ~h~ l eukocyte  w o r e  
~ubdividcd |~to Iv:o groups: undo[embed, wlth no vl~ible dis~urba~,ces ~[ cell s~rucmr~ , and deformed, wi~  
)bvh)~ disturbanc.a o[ sha~e, ru~ta~ ct ~he cell me.mbranc~ and. liberation ot granule. 

The la r~c~ diameter  of fl~ cel!~ .~n dLrfcrent dircctton,~ ~ s  plotted on a logar!hhs~lc scale. "t~,,o ta- 
. -rea~ In de,~sl~y cA blacl<eni~:~ o~ ~ho ~e~,~v~. a~dor ldent/e~| r ~s vcgur~ed as th~ res,~lt o[ an 
increase In In~n~ity o~ l r ~ i ~ a ~ c n e o  o~ ~Aao ~ H .  

As Table I sh~w~, with Io~ eo~cer~r~tio'n of dye (I:Ir lumlncscencc of e~Hs ~th no external 
s f ~  o~ l~ury i~ fi~c ex~er~mcn~a~ pre~a~do~ ~.a mor~ !~tc~fvc ~han t . ~  of ~he ccll~ In ~ o  con~.rel, 
Lum/~ca~.nc~ o~ ~ deforr~ed leu~c~e-~ ~'~ rehdw!y we~.~. Wt~h an lncr~tsc in concen~ratlon of ~?uor~-. 
chro,ms in ~b~ wo~kf::~ zo1~Hon to ~ : 20 :~:'00 !~m~v.c~e~r~e~o~ ~ le ,~koc~s  fa bo~h ~h~ e~,T~r~rn~al ~ 

The mc~a ~n~slty el bla~a~:~i~ ~ In ~h~ con~:c~ ~d S o l~ L~o c.~p~rime~al) was ~lcula~ fo~" 

ly s|~ntff~car~ ~n every  r162 whereas wi{h an |ncreasC In c~acen%m~on of d~9 in the %~In~:solu~Ao~ ~h~ 
dlfforcnr be.twccn S O a~ $0 v~s not statlstlcally slgulflc.Zt~o 
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As a result of automatic recording of the photomctr) a scr les  of curves was obLalned showing the 
total intensity of blackening of the cell and corresponding to different initial Intensities of luminescence of 
the object. ArL-tl),SIs of these curves showed that the m~Lxirnum of intensity of luminescence of the cells 
(peak of the curve) in both the e.~-perimental and control preparations occurred In the case of flu0r0ehroming 
with the dye in a dilution of 1:20,000. With lower concentrations of d)~ in the working solution (hi00,000) 
the curves ~vre different in character. For  insmnce~ a higher curve ~aS obtained for undcformed Ieuko~ 
c)~es in the e.xgerimental prepa~=tions, ~d~ereas the maximum of Intensity of luminescence of the deformed 
leukoc)~es xvas appreciably lower (Fig. 1). 

Evidentl)% in the initial stage of structural modification of lhe Icukoeytes) before any marked morpho- 
logical changes occur, the absorption properties of the cell cytoplasm arc  Increased. The dye Is fixed by 
the cell in large quztntlties and causes an increase in intensity o[ luminescence compared with the Intact 
cell in the control. The deformed c e l l  l'..~ving lost par t0f the substrate with which the d ~  is Usually fixed) 
naturally gives weaker  luminescence. With an tnerease in the total concentration of dye in the working mix-  
ture, this diffe re.nee becomes negligeablc. 

The method of objective (photog'rap;~Ic) photometry can thus be used to study allerg!e chang'es In leuko- 
cytcs at the eaxqystages of this process .  The changes In intensity of luminescence of the modified leuko- 
eytes take place in two phases: an Increase in intensity of luminescence of still undeformed ceils ard a 
decrez.=e in |ntenslty of luminescence of damaged, deformed leukoeytes. If the ~.oncentration of dye is In- 
creased, the Intensities of luminescence of the damaged and normal ceils become eq~.mt. 
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