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The t i s sue  h i s t amine  was de te rmined  f luor imetr i •a l ly  and a para l le l  his tological  inves t iga-  
tion made  of the mucous  m e m b r a n e  of the nose in the ma te r i a l  obtained by opera t ive  r emova l  
of the nasal  conchae and nasal polyps f r o m  pat ients  with chronic  rhinosinusi t is .  In se rous  
inf lammat ion  the h i s tamine  level  in the nasal mucosa  va r i e s  with the phase  of inf lammat ion  
and is h ighest  in the initial s tage of the in f l ammatory  react ion.  A d e c r e a s e  in the h i s t amine  
level  is  obse rved  as the i n f l ammato ry  reac t ion  develops in the mucous  m e m b r a n e  and the epi-  
thelial  s ec re t ion  i n c r e a s e s .  Corre la t ion  analys is  of the r e su l t s  showed absence  of co r r e l a t i on  
between the number  of m a s t  cel ls  and the t i s sue  h i s t amine  concentrat ion,  and a lso  between the 
t i s sue  eosinophfl ia  and the h i s t amine  level .  At the s ame  t ime,  e o r r e l a t i o n w a s  found between 
the numbers  of m a s t  ce l l s  and of eosinophils.  

Chronio rhinit is  and rh inos inus i t i s  in many  cases  r e c u r  as s e rous  inf lammat ion with m a r k e d  edema  
of the t i s sue  and hype r s ec r e t i on  of the glandular  and r e s p i r a t o r y  epi thel ium. In pat ients  with an a l le rg ic  
reac t ion  the r e c u r r e n c e s  a r e  p a r t i c u l a r l y  acute:  the nose is suddenly obstructed,  a t tacks  of sneezing  occur,  
and the sec re t ion  b e c o m e s  p rofuse  and rh ino r rhe i c  in cha rac t e r .  Clinizally this type of chronic  nasal  af-  
fect ion has  been called a l lergic  rhinosinusopathy [7]. 

The m a r k e d  vasomoto r  phenomena,  the rapid i ty  of development  of edema of the mucosa ,  and the sud-  
denness  and p ro fusenes s  of the nasal s ec re t ion  sugges ts  the involvement  of m e c h a n i s m s  local ly  and quickly 
changing the mic roc i r cu l a t i on  in that  region.  Regulation of the microc i rcu la t ion ,  on account of which the 
local  cap i l l a ry  blood flow becomes  adapted to the needs of the t i s sue  at each given moment ,  is provided by 
humora l  m e c h a n i s m s  of which the m o s t  impor tan t  is the l ibera t ion of biogenic amines  of the h is tamine ,  
serotonin,  and ca techolamine  type [17, 20, 22]. The ro le  of h i s t amine  as a m e d i a t o r  of inf lammat ion is well 
known [2, 8]. L ibera t ion  of h i s t amine  has  a lso  been shown in a l lergic  conditions [1, 5, 6, 10]. 

The h i s tamine  level  was studied in the nasa l  mucosa ,  in which inf lammation is f requent ly  superposed  on an 
a l lergic  bas i s .  

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

To de t e rmine  the h i s t amine  content in the nasal  mucosa ,  nasal  conchae and nasal polyps  r emoved  f r o m  
24 pat ients  with chronic  rh inos inus i t i s  were  investigated.  In 10 pat ients  the clinical cou r se  of the d i s ea se s  
co r responded  to a p ic tu re  of a l lergic  rhinosinusopathy,  and eight of them had r e c u r r e n t  nasal polyposis  and 
polypous h ighmor i t i s .  Allergic t e s t s  for  d i s ea se s  of the ear ,  nose, and th roa t  [9] we re  pos i t ive  in 10 pat ients ;  
four pa t ien ts  had a l lergic  d i s ea se s  e lsewhere .  

His tamine  was de te rmined  by  Shore ' s  f luo r ime t r i c  method [19] in t i s sue  homogenates  of polyps  and 
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TABLE 1. Results of Cell Counts and Histamine Levels in Various 
Phases  of Serous Inflammation 

Phase of 
hyperemia 
and edema 
(patients 
without 
allergy) 

Index 

Leuk0cytic phase Macropha- Remission 
patients patients ~al phase (patients 

(patients w ithout 
without al- with al- with al- allergy) 

lergy lergy lergy) 

4 4 8 .78 0,gs6_+0,2a l -~ 
I 0 , 1 8 •  4 ,99~+1,01 I 7 , 3 0 •  1,2 tl 0,12 

Single 38,00•177177 10,0 u 12,0 
36,0  3 | , 0  48,00_+ 3,24 4 0 , 0 0 •  2 , 5 0 ~ 0 , 8 3  2 2 , 5 0 •  n 

0 0 Single 39,50_+7,65 27,0 u 69,0 

Number of observations 
Histamine (in g g/kg tissue). 
Eosinophilic leukocytes. , . 
Mast cells . . . . . . . . . . .  
Ceils accumulating 

amines,, . . , . .  . . . . .  

Fig. 1. Change in level of seeret ion of r e sp i r a to ry  epithelium dur -  
ing development of se rous  inflammation of nasal mucosa :  a~ weak 
secre t ion of r e sp i r a to ry  epithelium in phase of edema, his tamine 
level in mucous membrane  12 p g / g ;  b~ increase  in number of gob- 
let cells  in leukocytic phase of inflammation, histamine level in mu-  
cous membrane  3.3/2 g/g;  c) hypersecre t ion  of r e s p i r a t o r y  epithe- 
lium in macrophagal  phase of inflammation, his tamine level in mu-  
cous membrane  0.92 pg /g ;  PAS reaction, 200• 

nasal conchae. Excitation and f luorescence  spec t ra  of the mater ia l  tested, at 365 and 450 nm, respectively,  
coincided with these spec t ra  for a standard his tamine solution t rea ted  with orthophthalic aldehyde. 

Material  for  histological  examination was fixed in 10% buffered formaldehyde solution and embedded 
in paraffin wax; sect ions 7 p in thickness were stained with a z u r e - e o s i n  and the PAS react ion was ca r r i ed  
out to study the epithelial secret ion.  The objects of the histological investigation were to a ssess  the inflam- 
mation and determine the extent of the secre t ion  and behavior of the cells re la t ive to biogenie amines. For  
this purpose the number of mas t  cells, eosinophilic leukocytes,  and cells accumulating amines [3] were  
counted (among 1000 cells f rom the focus of inflammation~. 

EXPERIMENTAL RESULTS 

Fluor imet r ic  investigation of h is tamine showed that its level in t issue samples var ies  within wide 
l imits  (from 0.12 to 12 Pg/..g). Histological study of the mater ia l  showed that individual cases  could be 
grouped together by phases of the inf lammatory  p rocess  (Table 1). A high his tamine content was found in 
the initial phase of inflammation when severe  congestion and marked t issue edema were present  (Table 1). 
Migration of leukocytes had not yet begun - they were  mere ly  arranged at the per iphery  of the vessels .  A 
feature of this phase is that with a high his tamine level the mas t  cells remained intact and were  numerous,  
except that in the subepithelial zone of the mucous membrane  there were a few mas t  cells with signs of 
degranulation; a few eosinophilic leukocytes could be seen. 

The mean values of the his tamine concentration agreed with those obtained in the leukocytic phase of 
inflammation, but c lear  differences were found in the differential cell counts in patients with a l lergy or 
with normal  react ivi ty .  In the fo rmer  the inflamed a r e a  was infiltrated with large  numbers  of eosinophfls 
and degranulation of the mas t  cells was observed, so that their  number was sharply reduced. The picture 
of degranulation of the mas t  cells was expressed  as a gradual dec rease  in size of the granules and in the 
intensity of their  metachromat ic  staining [4, 14]. In patients with normal react iv i ty  the t i ssues  contained 
far  fewer eosinophils but the number of mas t  cells  remained high, although the proport ion of them with 
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evidence  of degranulat ion was increased .  The h is tamine  level  in the pat ients  with a l l e rgy  was signif icantly 
higher  in this phase  than in the nonallergic pat ients .  

In the leukocytic  phase  of inf lammation cel ls  r e semb l ing  smal l  lymphocytes  mig ra t ed  f r o m  the blood 
ve s se l s ,  together  with the eosinophfls,  into the t i ssue;  the re  they underwent ce r ta in  changes :  the nucleus 
b e c a m e  l a r g e r  and l e s s  dense;  a notch appeared  making the nucleus bean-shaped ;  finally, the cel ls  acquired  
the morphologica l  f ea tu res  of mac rophages .  F ragmen t s  of the degenera t ing  eosinophils  began to undergo 
phagoeytos is  by  some  of these  macrophages .  Init ially eosinophil ia  could be seen  in the i r  cytoplasm,  but  this 
was followed by  azurophi l ic  granulat ion with the appearance  of which the cy tochemica l  reac t ion  for  mono-  
amines  b e c a m e  posi t ive.  The appearance  of mac rophages  of this type was obse rved  at the end of the l euko-  
cyt ic  phase,  while in the macrophaga l  (proliferative~ phase  of inf lammat ion  the i r  number  inc reased  sharply .  
The p ro l i f e r a t ive  phase  of inf lammation,  l ike the per iod of r e m i s s i o n  (two cases) ,  was c h a r a c t e r i z e d  by a 
low h i s tamine  level .  

Changes in the level  of se0re t ion of the r e s p i r a t o r y  epithelium also were  studied. In the f i r s t  phase  
of inf lammation,  when the h i s tamine  level  was high and edema  well marked ,  the s ec re t i on  could be  a s s e s s e d  
as weak (Fig. la) .  This  was re f lec ted  c l in ica l ly  as swelling of the mucous  m e m b r a n e . a n d  obstruct ion of the 
nose,  so that nose  b rea th ing  was imposs ib le ,  but no secre t ion  was yet  being d i scharged  f rom the nose. The 
leukocytic  phase  of inf lammat ion  was cha rac t e r i zed  by inc reased  secre t ion,  ref lec t ing  in pa r t i cu l a r  an in- 
c r e a s e  in the number  of goblet cel ls  (Fig. lb), and the level  of s ec re t ion  inc reased  while the h i s t amine  level  
fell .  Clinically this per iod cor responded  to the appearance  of a d i scharge  f rom the nose. In the m a c r o -  
phagal  phase,  if desquamat ion  of the epi thel ium had not begun, the sec re t ion  reached  its max imal  intensity, 
and the cyl indr ical  cel ls  were  a lmos t  en t i re ly  conver ted  into goblet cel ls  (Fig. lc) .  

The  t i s sue  h i s tamine  level  in the nasal  m u c o s a  thus va r i e s  with the phase  of inf lammation:  it is 
h ighest  in the ea r ly  s tages  of s e rous  inf lammat ion and fal ls  as the i n f l ammato ry  reac t ion  develops.  Accor -  
ding to the l i t e r a t u r e  [16], the initial phase  of inf lammat ion is de te rmined  b y t h e  h is tamine  of the m a s t  cells ,  
which is se t  f r ee  during the i r  degranulat ion.  The r e su l t s  of the p r e sen t  invest igat ion do not conf i rm this 
view, for  a high h i s t amine  concentrat ion was obse rved  in the phase  of edema  when t h e m a s t  ce l l s  were  intact,  
and in the leukocyt ic  phase  in pat ients  with a l l e rgy  assoc ia ted  with degranulat ion of the m a s t  cells,  and a 
low h i s tamine  level  was found in the p ro l i f e ra t ive  phase,  again in the p r e s e n c e  of m a s t  cells .  The t i s sue  
h i s t amine  evidently has  other  sources ,  and the ro le  of the m a s t  ce l l s  as the dominant  fac tor  in this p r o c e s s  
is somewhat  exaggerated.  Invest igat ions [15, 21] have shown that  the h i s tamine  content and his t idine d e c a r -  
boxy lase  act ivi ty  a re  unre la ted  to the number  of m a s t  cel ls .  Meanwhile, nea r ly  all t i s sues  p o s s e s s  hist idine 
deca rboxy la se  activity,  by  which hist idine is conver ted  into h is tamine .  It is a lso  known [13] that h i s tamine  
unconnected with m a s t  cel ls  pa r t i c ipa tes  in the general  physiological  r eac t ions  of the body. 

This  compar i son  of the h i s t amine  content with the eosinophil count in the va r ious  s tages  of i n f l a m m a -  
tion is not in ha rmony  with data  on the chemotaxic  affinity of the eosinophils  for  h i s t amine  [12, 18]. The 
co r re la t ion  coeff icient  was calcula ted between the h i s t amine  level  and the number  of m a s t  ce l l s  and eos ino-  
philic leukocytes  both for the s e r i e s  of observa t ions  as a whole and for  the i r  subdivision into phases .  To 
a s s e s s  the deg ree  of s ignif icance of the cor re la t ion  coefficients for  the samples ,  F i s h e r ' s  Z - t r a n s f o r m a t i o n  
was used [11]. Because  of the v e r y  smal l  number  of observa t ions  in some  groups it was n e c e s s a r y  to be 
content with a 5% level  of s ignif icance.  In all the groups examined the coefficient of co r re l a t ion  between the 
h i s t amine  concentrat ion and the number  of m a s t  cel ls  and also between the h i s t amine  concentrat ion and the 
number  of eosinophils  was not significant;  it was significant  between the number  of m a s t  cel ls  and the number  
of eosinophils  (excluding the macrophaga l  phase) and its values  were  as follows: for the whole s e r i e s  {22 
observat ions)  r = - 0 . 8 8 ,  for  the phase  of edema (four observat ions)  r = 0.9, for  the leukocyt ic  phase  (12 ob- 
serva t ions)  r = - 0 . 9 .  

It can be concluded f r o m  the r e s u l t s  of co r re l a t ion  analys is  of  the da ta  that  the re  is no connection 
between the number  of m a s t  cel ls  and the t i s sue  h i s tamine  concentrat ion or between the t i s sue  eosinophi l ia  
and the h i s t amine  level .  It can be postulated that the fac tor  a t t rac t ing  the eosinophils  is somehow connected 
with degranulat ion of the m a s t  cel ls .  
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