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Figure 3. Chronic cystitis. Global damage to the 
bladder wall, dominated by uniform thickening of 

the wall. The content presents rare corpuscular 
elements in suspension. Obvious distal 

enhancement phenomena (Original) 

Figure 4. Bladder tumor. Parietal thickening (7.3 mm),  
uneven loss of specific architecture. The presence of a 
pedicle formations,  with echogenic appearance and 
irregular outline. Urine with  increased cellularity 

(hematuric aspect) (Original) 

Figure 5. Bladder tumors. Sesil type with parietal 
hyperecougenous and obvious tendency to invade 
intralumenal. The content is uniform anechogenic 

with distal enhancement (Original) 

 

Figure 6. Urinary retention, type mechanical -  
is identified a mass  tissue that reflects and compresses 
the bladder neck and generates urinary stasis(Original) 

Figure 7. Urinary retention and intraprostatic 
urethral distension. Intraprostatic hemochist  

(right side of image) with urinary retention, relaxed and 
hypotonic aspect of intraprostatic urethra (Original) 

Figure 8. Suspected bladder tumor. Patchy parietal 
thickening type (loss parietal architecture specific) - 
Suspected bladder tumor (sessile). Urine with many 

particles in suspension, without tendency to 
sedimentation (Original) 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
Concerning the dysuria provoked by 
neurogenic causes we present 2 ecographic 
images (Figures 11-12).  
 

 

 
 
 
 
 
 
 
 
 
CONCLUSIONS 
 
Clinical investigations and ultrasounds in 
canine bladderaffections, captured a wide range 
of pathological processes expressing dysuria, 
associated with inflammatory, lithiasic and 
neoplastic disorders.  
The clinical signs that drew attention, were do-
minated by pollakiurie, stranguria and hema-
turia, therefore ultrasound investigations have 
been conducted in order to confirm and 
assessing the degree, type and extension of  
pathological process. 
Pollakiuria was clinical dominant in acute 
cystitis, accompanied by changes in the urine 
(terminal hematuria and the presence in urine  
sediment of the urothelial cells) and specific 
behavior changes. 
Hematuria recurrent and/or persistent consis-
tently been associated with the existence of 
phenomena lithiasic and neoplastic. 
Stranguria was associated in males with bladder 
stones and urinary retention phenomena, 
determined by urethral obstruction, expressing 
with urinary retention (mechanical, spastic and 
paralytic). 
According to our study, most common bladder 
disorders detected in the ultrasound exami-
nation were the inflammatory type, especially 
the acute form, determined, in a large pro-
portion by  microlithiasis and macrolithiasis. 
 

Figure 11. Acute cystitis. Paralytic retention. Hypotonic 
aspect, obvious parietal reaction (parietal thickening), 

increased cellularity (urine echogenic) (Original) 

Figure 12. Urinary retention, posttraumatic 
chronic cystitis. Distended bladder by abundant 

content, corpuscular elements in suspension 
(echogenic mass, without tendency to sedimentation), 

parietal thickening, hypotonic aspect (Original) 

Figure 9. Giant bladder stone, urine echogenic.  
highly echogenic mass (hyperechoic) localised 

intraluminal (2.23 cm). Many corpuscular elements in  
suspension - no tendency to sedimentation (Original) 

Figure 10. Tumor bladder. Obvious parietal 
thickening with diffuse infiltrative appearance, 

accompanied by loss of parietal specific architecture. 
Lumen bladder is invaded by an echogenic mass with 

starting point parietal (Original) 
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Abstract 
 
Acidic rain has received increasing interest due to the raising emissions of SO2 and NOx which determine a decrease of 
rain water pH under 5. The influence of such water deposition on plants leaf includes necrosis and nutrient losses. In 
this study the influence of simulated acidic rain on Phaseolus vulgaris L plants has been studied. In order to simulate 
the acidic rain, we used three different pH values (4, 4.5 and 5) of sulphuric acid solution which could occurred in the 
nature. The photosynthetic parameters decrease in the first 24 hours after stress application but recovered at the initial 
values after but only in the case of an acidic rain with pH higher than 5. The green leaf volatiles emission scale with 
strength stress and terpenes emission has been shown to have some protective effect. The visible symptoms of damage 
(chlorosis and necrosis) have been highlighted using light microscopy. 
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INTRODUCTION  

 
Acidic rain is one of the severest problems 
which affect the ecosystems which occur in 
Europa, North America and China (Rodhe et 
al., 2002). Burton and Aherne (2012) have been 
shown a high sulphate deposition in small lakes 
from Ireland. Furthermore, due to the protocol 
of Convention on Long-range Transboundary 
Air Pollution the concentrations of different 
acidic ions decrease in the US and all European 
country (see Lajtha and Jones, 2013, for an 
overview). On the other hand, acidic deposition 
in East Asia increased in the last years, large 
regions from South and East China being 
strong affected since 2010 (Duan et al., 2011). 
In Taiwan, a survey from 1991 to 2006 
indicated that the rain water pH had been 
around 4.5 (Lu, 2007).  
Plants suffer from acidic rain not only visible 
damage as necrosis or chlorosis but also 
invisible ones as nutrient loss from leaves 
epicuticular wax destruction or photosynthesis 
alteration (Oguntimehin et al., 2010). Low 
value of the soil pH could decrease the plants 
grow (Reid and Watmough, 2014) and lowers 
evapotranspiration of different trees (Green et 
al., 2013).  

Even more it have been demonstrated that two 
species Q. alba and A. rubrum react different to 
acidic pH but acidic deposition could also play 
an important role in determining future species 
ranges (Medeiros et al., 2016). In a previous 
paper, it has been demonstrated that acidic rain 
induced oxidative stress related to membrane 
damage but did not cause irreversible changes 
(Velikova et al., 2000). Oxidative stress could 
induce emission of volatile organic compounds 
as green leaf volatiles which are formed in a 
process where free octadecanoid fatty acids are 
released from plant membranes by 
phospholipases (Matsui, 2006) and terpenes 
formed in 2-C-methyl-D-erythritol 4-phosphate 
pathway (Baldwin et al., 2006). Such emission 
has been shown for other oxidative stress as 
ozone, drought or flooding (Copolovici and 
Niinemets, 2016; Mochizuki et al., 2017; Yuan 
et al., 2016).  
In the same direction oxidative stress decrease 
photosynthetic parameters including assimi-
lation rate and stomatal conductance 
(Copolovici and Niinemets, 2010) 
The aim of the present paper was to investigate 
the effect of simulated acidic rain with different 
values of pH on volatile organic compounds 
and photosynthetic parameters.  
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