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SUMMARY:
Background:  At  present  tes t  tube a l lergy d iagnos is  is  becoming increas ing ly  more comparable  to  sk in  pr ick  tes ts  and is

therefore increas ing ly  more re l iab le ,  not  on ly f rom an analy t ica l  po in t  o f  v iew but  a lso f rom a c l in ica l  one.  The cost  o f  tes t tube
al lergens has decreased over  the years  and the spec i f ic  lgE dosage can qu ick ly  g ive a  good d iagnost ic  ind icat ion.

Obiective: To study the percentage of posit ive subjects for each individual al lergen in cases of suspected al lergy, the labo-
ra tory  can eas i ly  ident i fy ,  a lso by age bracket ,  the pos i t iv i ty  for  those wel l  known a l lergens that  are more commonly  respon-
s ib le  for  a l le rg ic  patho log ies by us ing the sk in  pr ick  tes t .  Our  laboratory  has s tud ied the test  tube d iagnost ic  act iv i ty  o f  2002
and 2003,  The inha led a l lergens used to  ident i fy  the pos i t iv i ty  percentage were se lected f rom those in  our  A l lergy Uni t  and
which l i te ra ture ident i f ies  as those more commonly  pos i t ive  a t  sk in  pr ick  tes ts .

Methods:  The pos i t iv i ty  ra te  o f  spec i f ic  lgEs (Un|CAP100-  Phamarc ia)were analyses for  two age brackets  before and af ter
t he  age  o f  12 ,  The  younge r  t han  12  g roup  was  t hen  subd i v i ded  f u r t he r  i n to  p re -schoo l  age  (3 -5  yea rs )  and  schoo l  age  (6 -12 ) .

Resu l t s :  l t  can  be  s ta ted  t ha t  r n  t he  g rass  g roup ,  t he  seasona l  a l l e rgens ,  t he  mos t  common ly  pos i t i ve  we re  ce rea l s  and  pe l -
l i t o r y ,  t he  l a t t e r  i nc reas ing  i n  adu l t  age  l above  12  yea rs t .  l n  t he  t r ee  g roup  o f  seasona l  a l l e rgens ,  pos i t i v i t y  was  f ound  to  i nc rea -
se  i n  adu l t  age  f o r  o l i ve  and  cyp ress  t r ees .
The  more  common ly  pos i t i ve  pe renn ia l  a l l e rgens  i n  t he  adu l t  age  (above  12 )  a re  de rma thophago ides  and  ca t .  Be low  12 , t he re
is  a  s t rong pos i t iv i ty  to  a l ternar ia .

Conc lus ions:  Such test tube s tud ies on lgE pos i t iv i ty  are not  on ly  usefu l  for  bet ter  def in ing d iagnost ic  pat ternsto  g ive an
in i t ia l  idea of  suspected a l lergy,  but  a lso to  h igh l ight  any changes in  the lgE ant ibody count  wi th in  d i f ferent  age brackets ,  w i th
the poss ib i l i ty  o f  document ing the progress o f  the patho logy which is  character is t ic  o f  the a l lergy in  quest ion.
Key-words: specif ic lgE - Age - Inhaled al lergens.

tory increasingly f inds i tsel f  having to answer an in i t ia l
quest ion of  suspected al lergy 0lr .  For th is reason our
laboratory decided to study the positivity rate of respi-
ratory al lergens by age bracket in order to opt imise test
tube al lergy diagnost ics and to highl ight  any modif ica-
t ion in al lergic react iv i ty,  wi th in these cr i t ical  age brac-
kets,  that  can be ident i f ied due to changes in environ-
mental  exposure to al lergens in atopical  subjects (4-7).

MATERIALS ANID METHODS

The dos ing  method o f  the  spec i f i c  lgEs  used by  our
labora tory  i s  car r ied  ou t  w i th  a  Un iCap100 (PHARMA-
CIA)  ins t rument ,  wh ich  adopts  the  immunomet r ic
method w i th  f luor imet r i c  read ing  (8 ) .

THE OBSERUATION PERIOD

The  spec i f i c  l gE  dosages  we re  measu red  ove r  a  pe r -

iod o f  two years  f rom January  2002 to  December
2003.

TNTRODUGTIOIU
I  

n recent years i t  has become possible to dose spe-

I  
c i f i c  lgEs  on  b lood samples  w i th  re l iab le  and repro-

I  duc ib le  methods .  Th is  techno log ica l  improvement
is  no t  on ly  due to  the  pur i f i ca t ion  and s tandard isa t ion
of  those a l le rgens  tha t  a re  more  grea t ly  invo lved in
a l le rg ic  d iseases  bu t  a lso  to  the  techno log ica l  re l iab i -
l i t y  o f  au tomated equ ipment ,  wh ich  is  p rec ise  and
qu ick  in  g iv ing  answers  (1 -2 t .

As  a  consequence,  there  has  been an  inc rease in  the
costs of  th is type of  d iagnost ics,  not  so much due to
the  re la t i ve  inc rease in  demand but  because o f  the
research needed to better ident i fy,  a lso by test  tube,
the  a l le rgen respons ib le  fo r  the  symptoms whenever
sk in  p r ick  tes ts  cannot  be  car r ied  ou t  (3 -4) .

Given that an al lergy control  and skin pr ick tests are
always the reference to which specific lgE test tube
al lergy diagnost ics must be compared (5-6),  the labora-

( ' 1 )  L a b o r a t o r y  o f  C l i n i c a l  C h e m i s t r y ,  O s p e d a l e  C i v i l e  M a g g i o r e
Borgo Trento ,  Verona.
( 2 )  A l l e r g y  U n i t ,  O s p e d a l e  C i v i l e  M a g g i o r e  B o r g o  T r e n t o ,  V e r o n a .
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.d1 dermathophagoides pt .

.d2 dermathophagoides far inae

. i6  German  cock roach

."i .ut ounotur

.e5 dog dandruff

.92 Bermuda gras

95 sickle grass

.96 t imothy grass

.m3 asperg i l lus  fumigatus

.m6 alternaria alternata

.t3 birch (betula verrucosa)

.t4 hazel (corylus avel lana)

. t9 ol ive (olea euroPea)

.t1 1 plane-tree (platanus acerifol ia)

.t12 wii low (Salix caprea)

.t23 cypress(cu pressus sempervi rens)

.w1 artemisia (ambrosia elat ior)

.w6 wild wormwood (ambrosia elat ior)

.w9 r ibwort plantain (plantago lanceolata)

.w10 p igweed (chenopodium a lbum)

.w1 4 amaranth (amaranthus retrof lexus)

w1 9 pel l i tory (parietaria off icinal is)

The a l le rgens  cons idered were  se lec ted  f rom the

most commonly posi t ive ones ident i f ied wi th skin

pr ick  tes ts  and ind ica ted  in  l i te ra tu re  (9 -10)  ( tab le  1 ) .

STATISTIGAT ANALYSIS

The Master-Cap stat ist ical  programme by PHARMA-

CIA was used to  h igh l igh t  the  age bracket  and the  lgE

pos i t i v i t y  fo r  the  ind iv idua l  a l le rgens '

The resu l t  was  cons idered pos i t i ve  fo r  >  0 .35  KU/L  lgE

va lues .  The age brackets  taken in to  cons idera t ion

dur ing the two-year per iod 2002-2003 were below and

above 12 years.

ln the analysis of  the 2002-2003 per iod,  as wel l  as the

posi t iv i ty for  pat ients above the age oÎ  12,  the below

12 bracket  was  fu r ther  d i f fe ren t ia ted  in to  age groups :

6 - 1 2 y e a r s , 3 - 5  y e a r s  a n d  u n d e r  3  ( 1 0 - 1 1 ) .

RESUTTS

From the speci f ic  lgE posi t iv i ty analysis (>0.35KU/l

values) for  2002 and 2003, for  those subjects older

than 12  years  ( tab le2)  h igher  percentages  resu l ted

(>30%) fo r  dermathophago ides  (d1 ,  dz l ,  cerea ls  (92 ,

95 ,  96) ,  t rees  such as  the  o l i ve  ( t9 )  and haze l  ( t4 ) ,  and

pe l l i to ry  (w19) .  The pos i t i v i t y  percentage fo r  ca t  (e1)  i s

s imi la r  to  tha t  o f  g rasses  l i ke  wormwood (w6) ,  ambro-

s ia  (w1)  and r ibwor t  (w9)  and was lower  fo r  some

t rees  l i ke  b i rch  ( t3 ) ,  w i l low (112)  and cypress  ( t23) .

ln the age bracket between 3 and 12 years ( table 3) i t

can be noted that the highest posi t iv i ty Q0%) is for

dermathophago ides  (d1  ,d2 i r ,  cerea ls  (92 ,  95 ,  96)  and

t rees :  haze l  ( t4 )  and o l i ve  ( t9 ) .

- 
niÍÉi,gi,i N;*b;' ;i t"ti' r";i;;iti ;t" ort".it % difference
code. 2O02-20O3: > 0'35 KU/L lgE with >0'35 with patients

KU/L lgE >12 Years
,/,,r//z////////r//w?//.//':/,//t///'t/jt/t//,t/,//t'21/t/2/,'//t//t/i'//'/,//Ì'Ìt'/'%

Table 1.
Number of tests Tests with

2O02-2003: > 0.35 KU/L lgE
Allergen

code.
% of tests
with >0.35
KU/L lsE

D 1

D2 2070

674

628

1 2 2

407

65

684

563

424

219

261

472

232

5 1 9

83

144

187

432

451

185

40

83

574

33  D1

30 D2 662

670

t6

M3 626

M6 633

T 1 1

160  24  I

156  24  6

6 1 0

1 4 9

8 2

t6

E 1

E5

G 2

G 5

G6

M3

M6

T3

T4

T9 1680

T1 1 397

T12 549

f23 675

w1 1693

wo 1778

w9  717

w10 194
:

w14 410
w19 1880

749

1808

648

2003

1 389

942

1 783

1825

1 873

773

1 6
23
1 0

E1 634 87

E 5 234 18

34 G2 653

41 G 5

45 G6

12
14

630 107

229 50

192 12

532

234 8 6 3 7 8

6 4 1 0 2

100  16  -2

1 7 8

2 1  8

1 0

154 24

168  3 î

1 6

1 0

î 0

25 T3

3 0 , T 4

3 î

2 1

T9 616 132 22

176 33 1 9 2

1 9  7

28 , T23

2 6 ' t w 1

26 '  I12 171 32

1 8 9  3 1

535

w6 578 84

:  W9 221
t , w l o ' 1 7 s

20  ,  
w14  178

30 t,  '  w19 635

1 2

î 1

î 0
8 2  1 5

1 525
26
2 1

3 8 1 7 9

3 2 1 8 3

3 2 1 8 2

97 1 5  î 5

lii'atÉiirt;'gÉ;;;iii;; in patients > 12 years of ase in 2002-2003. Tabfe 3: lgE posit ive in patients from the age of 3 to 12in 2002-2003'
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C a t  r e ' l  a  ̂  c  o e  ' , . -  ,  , . ,  1 9  h a v e  a n  a v e r a g e  p e r c e n -
t a g e  c ;  

' i ' - ,  
3 3 ^ s : t e r  n g  t h e  d i f f e r e n c e s  i n  p e r c e n -

t a g e s  D : : , ' , : 3 - : ^ e : , , , ' o  a g e  b r a c k e t s  a b o v e  a n d  b e l o w
1 2  r e a ' s  :  î ' a r  c e  S d i d  t h a t  i n  t h e  a d u l t  a g e  g r o u p ,
t h e r e  s  a ^  ^ . r e a s e  o f  a b o u t  1 5 Y o  î o r  p e l l i t o r y  ( w 1 9 ) .
T ^ e ' :  s  a n  a v e r a g e  1 0 %  i n c r e a s e  f o r  a l l e r g e n s  s u c h
3 s  : = ' : a l s  { 9 2 , 9 5 ,  9 6 ) ,  c a t  ( e 1 ) ,  G e r m a n  c o c k r o a c h

, 3 : : r e e s  l i k e :  b i r c h  ( t 3 ) ,  h a z e l  ( t 4 ) ,  o l i v e  ( t 9 ) ,  w i l l o w
t i 7 t ,  c yp ress  ( t 23 )  and  g rasses  such  as :  wo rmwood
wG) ,  r i bwo r t  (w9 )  and  a r t em is i a  (W1) .

The  age  g roup  be low  12  was  f u r t he r  ana l ysed  by  sub -
d i v i d i ng  i t  i n t o  pa t i en t s  f r om 6 -12  and  pa t i en t s  f r om 3 -
5  yea rs  o f  age .

l n  t he  schoo l  age  g roup  (6 -121 i t  can  be  no ted  (Tab le  4 )
that  the h ighest  percentages,  30-40%o,  are g iven by
de rma thophago ides  (d1  ,  d2 ) ,  ce rea l s  (g2 ,  g5 ,  g6 )  and
t rees  l i ke  haze l  ( t 4 )  and  o l i ve  ( t 9 ) .  App rox ima te l y  20%
are  rep resen ted  by  a l t e rna r i a  (m6) ,  b i r ch  ( t 3 )  and  t he
o the r  t r ees  and  ambros ia  (w1 )  and  a l l  t he  o the r
g r a s s e s .  C a t  ( e 1 ) a n d  a s p e r g i l l u s  ( m 3 )  a r e  a r o u n d  1 5 % .

In  t he  p re -schoo l  age  g roup  (3 -5 )  t he re  a re  pos i t i v i t i es
( t ab le  5 )  w i t h  pe rcen tages  a round  15o /o ' f  o r  de rma tho -

p h a g o i d e s  ( d 1 ,  d 2 l  a n d  c e r e a l s  ( 9 2 ,  9 5 ,  g 6 ) .  O t h e r  h i g h
p e r c e n t a g e s  a r e  f o r  t r e e s  s u c h  a s  t h e  p l a n e  ( 1 1 1 )  a n d
w i l l ow  ( t 12 )  and  g rasses  l i ke  wo rmweed  (w6 ) ,  r i bwo r t
( w 9 ) ,  p i g w e e d  ( w 1 0 )  a n d  a m a r a n t h  ( w 1 4 ) .  C o m p a r i n g
the  two  age  b racke ts ,  p re -schoo l  and  schoo l ,  t he
h ighes t  i nc rease ,  abou t  20yo ,  i s  f o r  de rma thopha -
go ides  (d1 ,  d2 l ,  ce rea l s  (92 ,  95 ,  96 ) ,  a l t e rna r i a  (m6) ,

b i r ch  ( t 3 ) ,  haze l  ( t 4 )  and  o l i ve  ( t 9 ) .

For the under 3s (table 6), i t  can be stated that the only
posit ivi ty to date found were for dermathophagoides (d1,

d2), cereals (95, 96), alternaria (m6) and wormwood (w6).

DTSGUSSION

The  a l l e rgen  pos i t i v i t y  pe rcen tages  we re  t hen  t aken
c o n s i d e r e d  i n  t h e  c l a s s i c  m a n n e r  o f  d i s t i n g u i s h i n g
b e t w e e n  p e r e n n i a l  a l l e r g e n s :  d e r m a t h o p h a g o i d e s
(d1 ,  d2 l ,  cock roach  ( i 6 ) ,  ca t  ( e1 ) ,  dog  (e5 ) ,  mou lds  (m3

and  m6) ,  seasona l  a l l e rgens ,  t he  l a t t e r  be ing  d i f f e ren -
t ia ted between grasses (92,  95,  g6,  w1,  w6,  w9,  w10,
w 1 4 ,  w 1 9 )  a n d  t r e e s  ( 1 3 ,  t 4 ,  t 9 ,  t 1  1 , t 1 2 , t 2 3 1 .

Allergen Number of tests
code.

Tests with % of tests
> 0.35 KU/L lgE with >0.35

KU/L lgE

r Allergen Number of tests
r code.

Tests with % of tests % difference
> 0.35 KU/L lgE with >0.35 with patients

KU/L lgE >12 years

D 1

D2

t6

E 1

E5

G2

G5

G6

M3

M6

T3

T4

T9

T 1 1

T12

416

415

140

392

164

407

332

160

387

396

396

1 6 0

383

126

123

129

128

8

67

1 3

128

138

7 1

56

B8

93

45

1 1 3

26

25

3 1

31

6

1 7

8

3 1

42

44

1 4

22

23

28

30

2 1

20

3 1

28

4

20

5

26

33

1 5

8

1 2

1 4

5

1 9

7

7

1 3

1 1

8

8

7

1 1

1 7

20

3

5

6

7

B

1 4

1 5

î 8

20
-2

9

1

20

25

24

1 1

1 7

1 7

21

22

7

5

1 2

1 6w1 346
w6 356

7 1  2 1

: D 1
, D 2

, 1 6

,  
E 1

, E 5
' G 2

, G 5
G6

t, M3

, M 6
T3

T4

T 9 :

T 1 1

T12

izà
W 1
W6
W9
w 1 0
w 1 4
w 1 9

Table 5: lgE

245

247

52

242

70

246

200

7 4

239

237

234

69

233

50

48

5 1

209

222

67

48

49

241

posi t ive  in

4 8

1 1  5

1 4

7 1 0

T23 138 27 20

70 20
W9 154 31  20
w 1 0  1 2 7  2 5  2 0
w 1 4
!\/1 I

129 25

6  1 4

1 0

7 1 5 5

1 1 4 5

1 7 7 1 3

patients between the ages of 3-5 in 2002-2003.

1 9

394 B0 20
Table 4: lgE posit ive in patients between the age of 6-12 years
in 2002-2003,

Europeon Annols of Al lergy ond cl inicol lmmunology - volume 38 - n" 3 2006 79



I  Perennia l  a l le rgens:  i t  can be s ta ted that  the most
common ly  pos i t i ve  a l l e rgens  f o r  t he  ove r  12  age  b rac -
ke t  ( f i g .  1 )  a re  de rma thophago ides  (d1 ,  d2 )  and  ca t  ( e1 ) .

Fo r  t he  unde r  12  b racke t  ( f i g .  2 )  de rma thophago ides
( d 1 ,  d 2 )  a n d  c a t  ( e 1 )  a r e  s t i l l  p r e d o m i n a n t  b u t  a l t e r n a -
r i a  (m6)  i s  a l so  i nc l uded .  The re  i s  a  cons ide rab le
i nc rease  ( f i g .3 )  a f t e r  12 îo r  cock roach  ( i 6 )  and  ca t  ( e1 )

and  a  dec rease  i n  t he  pos i t i v i t y  pe rcen tage  i s  ev iden t
f o r  a l t e rna r i a  (m6) .

I  Seasonal  a l tergens:  cons ider ing grasses and the
ove r  12  age  b racke t  ( f i g .  4 ) ,  t he  h ighes t  pos i t i v i t y  pe r -
cen tages  can  be  no ted  f o r  ce rea l s  (92 ,95 ,  96 )  and  pe l -
l i t o r y  (w19 ) .  Unde r  12  ( f i g .5 )  t he  h ighes t  pos i t i v i t y  i s
on l y  f o r  ce rea l s  (92 ,  95 ,  g6 ) .

The  mos t  p ronounced  i nc rease  ( f i g .  6 )  f o r  t he  ove r  12
age  b racke t  can  be  seen  fo r  pe l l i t o r y  (w19 )  f o l l owed
by  ambros ia  (w1 )  and  a r t em is i a  (w6 ) .

Consider ing the posi t iv i ty percentages for t rees,  the
h ighes t  fo r  the  over  12s  ( f ig .  7 )  i s  fo r  haze l  ( t4 ) ,  o l i ve
(t9) and cypress (123).

Bo th  haze l  ( t 4 )  and  o l i ve  ( t 9 )  a re  a l so  h igh  f o r  t he
unde r  12  age  b racke t  ( f i g .  8 ) .  Howeve r ,  t he  mos t  ev i -
den t  i nc rease  i n  pos i t i v i t y  f o r  t he  ove r  12s  can  be  seen
fo r  cyp ress  (123 )  ( f i g .  9 ) .  The  ana l ys i s  was  t hen  t aken
fu r t he r  f o r  t he  unde r  12  age  b racke t  by  d i s t i ngu i sh ing
be tween  p re -schoo l  age  (3 -5  yea rs  o l d )  and  schoo l
a g e  ( 6 - 1 2 ) .

Wh i l e  f o r  t he  unde r  5s  t he re  i s  a  ce r ta i n  homogene i t y
i n  t he  pos i t i v i t y  pe rcen tages  f o r  pe renn ia l  a l l e rgens
( f i g .  10 ) ,  t he re  i s  a  cons ide rab le  i nc rease  f o r  de rma-
t h o p h a g o i d e s  ( d 1 ,  d 2 l ,  c a t  ( e 1 ) a n d  m o u l d s  ( m 3 ,  m 6 )
af ter  that  age.  As regards seasonal  a l le rgen grasses,

i n  t he  unde r  5  age  b racke t ,  ce rea l s  (92 ,  95 ,  96 ) ,  r i b -
wo r t  (w9 ) ,  p i gweed  (w10 )  and  amaran th  (w14 )  g i ve

the  mos t  common  pos i t i v i t i es ,  wh i l e  above  t ha t  age
the re  i s  a  cons ide rab le  i nc rease  i n  pos i t i v i t i es  f o r
c e r e a l s  ( g 2 , 9 5 ,  9 6 )  a n d  a l l  t h e  o t h e r  g r a s s e s  ( f i g .  1 1 ) .

I  T rees :  ( f i g .  12 )  Wh i l e  t he  p lane - t r ee  ( t 1  1  )  and  w i l l ow
(112 )  i n  t he  unde r  5  age  b racke t  have  a  h ighe r  pos i t i -

v i ty  percentage,  in  the school  age bracket ,  cons ide-
rab le  pos i t i v i t i es  appea r  f o r  b i r ch  ( t 3 ) ,  o l i ve  ( t 9 ) ,  haze l
( t4)  and cypress (123) .

Allergen Number of tests
code.

Tests with % of tests
> 0.35 KU/L lgE with >0.35

KU/L lsE

2  1 . 7

1  1 . 0

0 0

0 0

0 0

0 0

3 3.2

1 6.3

0 0

1  1 . 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

1  1 . 0

0 0

0 0

0 0

0 0
patients between the ages of 0-2 in

, D 1

D2
t6

, E 1
E 5
G2
G 5

, G o
' M 3

M6
T3

, F 4
' T 9 ,

T 1 1
T12
î23
W 1
W6

W9
w 1 0
w 1 4
w 1 9

Table 6:  l lgE
2002-2003.
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1 2

1 2

95

100

1 2

1 2

1 2

1 1 4
posit ive in

Fig.  î :  %lgE posi t ive "perennial  a l lergens" in pat ients >12 years
of age in 2002-2003.

F ig .2 :% lgE  pos i t i ve  "pe renn ia l  a l l e rgens"  i n  pa t ien ts  <12  years

of age in 2002-2003.
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Fig. 3: Perennial al lergens: % dif ference
years of age and those <12.

between patients >12

F ig .  5 :  % lgE  pos i t i ve  "seasona l  a l l e rgens :  g rasses"  i n  pa t ien ts
<12 years of  age in 2002-2003.
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Fig. 7: % lgE posit ive "seasonal al lergens: trees" in patients >12
years of age in 2002-2003.

Fig.  9:  Seasonal  t ree al lergens:  7o di f ference between pat ients
>12  years  o f  age  and  those  <12 .

lgE posi t ive "seasonal  a l lergens:  grasses" in pat ients

of age in 2002-2003.

Fig.4: %
>12 years

Fig.  6:  Seasonal  grass al lergens:  o% di f ference between pat ients

>12  years  o f  age  and  those  <12 .

Fig.8 :  %lgE pos i t ive  "seasonal  a l le rgens: t rees"  in  pat ients  <12
years of age in 2002-2003.

dt d2 It el e5 m3 rr$ dl & 5 el e5 rn.3 rnó

Fig. 10: % specif ic lgEs for perennial al lergens is 5 years the cri-
t ical age?
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Fig. î1: % specif ic lgE for grasses is 5 years the cri t ical age?
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Fig.12: % specific lgE for tree is 5 years the critical age?

GOIUGLUSIONS

Analys is  o f  the  pos i t i v i t y  percentages  can be  usefu l to
ímprove tes t  tube d iagnos t ics  fo r  spec i f i c  lgEs .  The
study of  posi t iv i ty percentages with stat ist ical  sys-
tems connected  to  ana lysers  leads  to  a  more  pro-
found ana lys is  o f  the  med ia te  a l le rg ic  lgE reac t iv i t y  in
the  popu la t ion  o f  the  geograph ica l  a rea  concerned.
D iagnost ic  A l le rgy  Un i ts  in  the  fu tu re  w i l l  have to
invest igate fur ther to ident i fy more complex diagnos-
t i c  pa tho log ies  w i th  a l le rgens  tha t  a re  a  lo t  less  com-
mon w i th in  the  popu la t ion  bu t  no t  in  the  leas t  less
s e r i o u s  n 2 - 1 3 - 1 4 \ .
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