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The s u p r s o r b i t a l  nasa l  glands ( s s / t  g l ands ) ,  whose morphology 
has been desc r ibed  by m a ~  au thors  (MARPLES 1932, TECHNAU 1936, 
SCO~ORNE 1958 end 1959), althm:.~- presen t  in  a l l  b i r d s ,  have an 
important functional slgaifioance in marine b i r d s  end. water fowl 

In these  spec i e s  t such organs a re  remarkabl.7 develope~ and i t  
has been d e ~ u s t r a t e d  (SOHMID~-NIELS~ e t  a l .  1958, M~FARLAND 1959, 
SCHMIDT-NIELS~ 1960 t FLETCH~ et al. 1967p HOLMES st al. 1968, 
HOLMES and STEWART 1968, FLETCH~ and HOLMES 1969t STEWART et al. 
1969, ~ADLET and HOLMES 1972), these nasal glands provide an 
extra.renal pathNay for the excretion of sodium chloride mostly 
when the environmental conditions oblige these birds to consume 
quantities of salt greater than %heir relative abili~ of renal 
clearance. 

Since the b i rd s  nephron has on ly  a l i m i t e d  c a p a c i t y  t o  p r o -  
dues ~Tpertonio u r i n e ,  t he  a d d i t i o n a /  e x c r e t o r y  activi%'y of  e x t r a -  
r e n a l  organs such as ~he nasa l  glands~ allows the  ,mintenance of  
a normal e l e c t r o l y t i c  t~alanoe and, t h e r e f o r e ,  the  s u r v i v a l  of  the  
b i rds  in  b r a c k i sh  and saline environment .  

The activation of excretory function by salt glands is pro- 
acted by osmotlr load, "via" ~he adrenal glands, and by the 
involvement of N~ and K + dependent ATP-ase at the cellular 
membrane level. 

Apart from o the r  pos s ib l e  f unc t i ons  of  t hese  organs (BUTLER 
e t  a l .  1978), i t  i s  c l e a r  t h a t  nega t ive  i n t e r f e r e n c e s  on the  NaC1 
e x c r e t i o n  process  can be pa r t i cu l a r l . 7  dangerous f o r  b i rds  l i v i n g  
i n  ve ry  s a l i n e  environment .  

For exemple, a roper% on the effects of envlronmental pollut- 
an~s o f  the  DDT group (FRI~D e t  s / .  I ~ 3 ~  on domestic  ducks,  has 
demonstrated t h a t  the  i n t e r f e r e n c e s  on Na and E + dependent ATP- 
ase can a l t a r  t h e  f u n c t i o n  o f  the  s a l t  glands o f  b i rd s  3ust  as 
i t  i s  found in  o the r  marine animals (JANIOKI and KINTHt 1971~ 

et ale  1972) with serious danger for the species survival. 
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In the l i g h t  of  these f a c t s  and know4-~ the  i n t e r a c t i o n  of  lead 
on the ATe-see a c t i v i t y ,  we have analysed the nasa l  glands from 
domestio ducks lead-dosed,  upon va'-ious exper i=en ta l  oondi t ions  
(RINDI e% al. 1974, ])EL BONO e t  81, 1975 a,b). 

DESCRIPTION OF EXPERIMenTS 

8 adult ducks (Group X) of both sexes were force fed with a 
standard dose of 24, size 6 (2.3 g) oonneroial lead shot, onoe s 
week five times. 

8 adult duoks (gr~,p  I I )  of  ~oth sexes were t r e a t e d  with the 
same r a t e  o f  l e a d  shot plus CaNa2EDTA a dose o f  1 =M~cg on the 
basis of bod~-weight/d~7 for six weeks. 

At the n in th  week a l l  ducks o f  both groups were s a c r i f i o e d  
and the  fo l lowing  da ta  was recorded8 weight,  he=oglobin va lue ,  
n~=~er of  red  blood c e i l s  and lead q u a u t i ~  in  the  blood.  

All the  r e s u l t i n g  values  were o o ~ r e d  with those  of  a t h i r d  
g r ~ p  (group I I I )  of  8 adul t  dusks of both sexes used as o o n t r o l .  

All  the  &uoks t r e a t e d  (groups I and I I )  showed var ious  degrees 
of  anentta during the t h i r d  and fou r t h  weeks and subsequently a f t e r  
the sixth week presented clinical signs of lead poisoning 
(prostration, anorex~, &taxy, weight loss and nervous symptoe~to- 
lou). 

METHODS 

The samples of  - ~ a l  glands were wet -d iges ted  ~ the method 
of  FFs e t  a l .  (1976). B e  ac id  d i g e s t  were analysed fo r  lead 
f l a = e l e s s  AAR On ~ t r u t n a n t s ~  Laborator~ =od. 251 atomic a~sorpt ion 
epeotrophotometer. All reagents were an~ical grade; thoroughly 
cleaned glassware was t e s t e d  with d i t h i z o n e .  

RESULTS AND DISCUSSION 

The mean oonoent ra t ion  of  lead in  the nasal  glands are  
reported as ~/g on wet-weight basis. The mean concentrations of 
lead  in  the blood of  the same b i rds  are  r epor t ed  f o r  oomparison. 
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O~ns ~ap I G~oup II ~roup III 

Nasal 0leads 10.5 4.6 1.3 
Blood 3.5 4.1 1.4 

Nasal (}laz~cls/31cod 3.0 1.1 1.0 

I t  in c lea r  from these chemical f i n d d ~ s  tha t  the r a t i o  nasa l  
glaads/~lood lead concentra t ion i s  ~ro._~d uni~V fo r  cont ro l  b i rds  
and fo r  b i rds  dosed with lead p l ~  ~I~EDTA; while ih~m r a t i o  
rise, t c  3 in bi rds  heavil~r poisoned whlch have hi~her levels cf 
diffusible lea~ in the blood stremn. 

As is known t dlffu-ible lead il the princi1~Ll cause of t c x i e  
effects cf lead such as anemia, motor diffi~al~ and nervous 
s ~ p t ~ t c l c g y .  The high o~oen~ationm of  netal found i n  the 
gland8 c f  birds  heavi37 lutoxieatad could indicate the invclvement 
of gland~ in ~he elimination of lead ~ or at least~ the impairment 
of tr~aa~rt l~ccesses at the cellular membraae levels. 

3~ea if a brief hi~cI~thelcgAo examination seas to coaflra 
the involvemeat of gla~htlar structures, we wall have to wait for 
more accurate h i n t o l c~ Ioa l  z~sem'ch tc  ascez~a/a the type o f  
modification of  salt glands cf domestic ducks. Furthe~ investiga,- 
tioas cf acmmstin and wild water fowl should provide lafcrmation 
on lead effects upon Sl~cific syeteam cf  envit'cnments/ adalykatioa 
among water bird.e. We thlak, in fact, that the previotmI.y noted 
impairment cf  renal fuactioa due to lead I~iecaing can also be 
found at the level cf the salt glands. ~is lesion would lead ~c 
wild water fowls t Imposeibili~r tc adapt tc differeat saline 
environments. 
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