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Genito-Urinary System
Laboratory Practical 1

 فشاو ،مهءادهش محرا مهللا ،ارًيصنو اًنوع مهل نكو ةزغ لهأ ظفحا مهللا
 ىلع ددشأو دقفلا نم مهئاسن محراو تولما نم مهلافطأ يجنو ،مهاحرج
.ربصلاو ةوقلاب مهلاجر
 مانت لا يتلا كنيعب مهظفحا مهللا ،يننئمطم يننمآ ةزغ لافطأ لعجا مهللا
 ىلع نورصنيف كليبس يف نودهاجي ءادشأ ءايوقأ ادًابع مهنم لعجاو
.مهودع



Laboratory No. 1 
Urinalysis and Urine Culture 

1. Describe methods of urine collection.
2. Examine the following characteristics of urine:

a) Physical
b) Chemical
c) Microscopic (cells)

3. Demonstrate the laboratory diagnosis of UTI.

 لا نامك و CBC لا وھ يللا و test مھا ھیادبلاب بلطنب ىضرملل تلااحلا بلغاً ابلاغ
urinalysis اضیا ًtest لاو مھم kidney and liver function test 



What is urine analysis?

Commonly order panel of test on a urine 
sample which can evaluate:
– Kidney failure
– UTI
– Stone
– GU malignancy
– Volume state
– Acid base balance

 ریتك تقو لا و دھج ودب ام و simple test ربتعی  urin analysis لا

 mainly in children داھ و ودنع hydration لا عضو فیك ينعی
- dehydration or good hydration مھدنع ازا فوشنل



1. Methods of urine collection
Random Specimen
– most commonly 
– it is the easiest to obtain and is readily available. 
– urinalysis and microscopic analysis, although it is not 

the specimen of choice. 
Sometimes gives an inaccurate view as 
specimen is too diluted and analyte values are 
artificially lowered. 

 urine لا ةنیع دخانب انحا فیك

  مویلا للاخ ھعاس يأب ينیجیب ضیرملا ونلا  random اھمسا
 urine لا ھیطعب و ضیرملا رمع و تقولا نع رظنلا ضغب

cup لا ةنیع يلبیجی ھیلخب و urine وتعات 
No need for preparation 

specimen may have been diluted 
by excessive fluid intake (water, 
coffee, soda, etc.) prior to the test

 ينعی

①

T



First Morning Specimen
(also called an 8-hour specimen). 
This is the specimen of choice for urinalysis
and microscopic analysis, 

since the urine is generally more concentrated 
(due to the length of time the urine is allowed to 
remain in the bladder) and, therefore, contains 
relatively higher levels of cellular elements and 
analytes such as protein, if present.

 لاا urination لمعی ام و حبصلا مھدنع يجی ضیرملل وكحب ثیحب حبصلاب اھدخانب ھنیعلا نوھ
 ونم urine لا ةنیع ودخایب و urine cup لا هوطعیب ثیحب مھدنع هدایعلا لصوی امل

best results يطعتحف  more concentrated اھیف يشلك نوكب  urine لا ةنیع ونلا ؟ حبصلا ھیل بیط

chemicals لا

 cells لا

②



Midstream Clean Catch Specimen
This is the preferred type of specimen for 
culture and sensitivity testing 
– reduced incidence of cellular and microbial 

contamination. 
Patients are required to first cleanse the 
urethral area with a castile soap 
towelette. 
The patient should then void the first 
portion of the urine stream into the toilet, 
urine midstream is then collected into a 
clean container. 

 ول ولمعب testلا داھ
 culture لمعا يدب
 ةنیع جاتحب يلاتلاب
 نوكت ام  urine لا

contaminated  

ضیرملل يطعب ةیادبلاب  gentle cleansing wipes امھ يللا و  castile soap towelette و ھیدیا لسغی شلبی ام لبق نم بلطب و  
لا دخای اھدعب  wipes لا مھیف حسمب و  urethral area  لمعی اھدعب  void لولأ  part لا نم  urine in the toilet  و فقویب اھدعب  

لا دخایب  urine cup لمعب و  void ءزج يناتل  inside the urine cup لا ركسنب اھدعب ھبلعلا صن يلمن ام دحلو  cup لكب و  
urination لا سملن ام ونا دكأتن و يداع  cup لا نع دعبن ىتحل لخادلا نم ھتیاطغ وا  contamination ناكملاا ردق  

 We call it midstream because you don't collect the first 
or last part of urine that comes out
And clean catch because we clean before urination 

③
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Timed Collection Specimen
Among the most commonly performed tests 
requiring timed specimens (usually 8 or 24 
hours) 

measuring creatinine, urine urea nitrogen, 
glucose, sodium, potassium, or analytes such as 
catecholamines and 17-hydroxy-steroids that are 
affected by diurnal variations. 

 24-8 لا رادم ىلع urine لا تانیع لك عمجنب نوھ
 to measure the concentration of  ھعاس

specific substance over the last 8-24 h 

 ریتك common شم

 تیسح ام
 زكر روتكدلا

 مھیلع

😊
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Catheter Collection Specimen
This assisted procedure is conducted 
when a patient is bedridden or cannot 
urinate independently.
Specimens may be collected directly from 
a Foley into an evacuated tube or 
transferred from a syringe into a tube or 
cup.

  urine ةنیع اوطعی اوموقی وردقب ام و bedridden اونوكب صاخشلاا ضعب
 ًلاثم urination ولمعی وردقب ام ھنیعم ضارما مھدنع وا

obstruction ,tumor  ولنیبكرم ھیقلانبف catheter ودنع ينعی urine bag 
  catheter لا نم ھنیعلا دخانب صلخف

ىرجت

 Foley catheter لا حیضوتل ھیجراخ هروص نوھ

③
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Suprapubic Aspiration Specimen
This method is used when a bedridden
patient cannot be catheterized or a sterile 
specimen is required. The urine specimen 
is collected by needle aspiration through the 
abdominal wall into the bladder. 

 ردقب ام ھتلاحب نوھ نكل bedridden ضیرملا لبق يللا هركفلا سفن
 needle ب bladder لا ىلع لخدب يلاتلاب catheter بكری

aspiration مدختسا نكمم و CT scan. ك guidance لا ناكم ددحلا 
bladder  لا نم وا palpation  اھناكم ددحب 

 ةنیع ونم دخا جاتحب bedridden لا ضیرملا داھ ول وضرب
urine نوكت sterile  شم و contaminated  لمعلا 

culture  طاح ضیرملا ول ىتح نوھف catheter  اھنم دخاب ام 
 ھقیرطلا ياھل أجلنب ف انیكح ام يز  sterile ھنیع يدب ونلا

⑥
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Pediatric Specimen
For infants and small children, a special urine 
collection bag is adhered to the skin 
surrounding the urethral area.
Urine collected from a diaper is not
recommended for laboratory testing since 
contamination from the diaper material may 
affect test results.

 و ضیرملا عضو و ةلاح بسح ونا جتنتسنب
 ھنیعلا ذخلا قرطلا ياھ ىدحا راتخنب جاتحب وش

يبیبلا تاظافح

 ذخلا ھصاخ ھقیرط يف دیكاً اعبط
 مھنلا لافطلال urine لا ةنیع

 دحاولا اوننجب و اوبلغب فورعم

🙂

 و  urine bag مھللمعتسنب نوھف
⑦  مھیلع اھطحنب كیھ &



What is urine analysis?

Physical (Gross inspection): color, turbidity
Chemical (Dipstick): Sg, pH, glucose, 
hem, protein, Leukocyte esterase, Nitrites, 
ketone, bilirubin
Microscopy: WBCs, RBCs, Bacteria, 
crystals, Casts

 اھایا ينیطعتب  urine لا ةنیع يللا تامولعملا و ءایشلاا وش حرشن شلبن اندب نوھ

 نكمم ضرم يا ثیحب ھنیعم characteristic ولإ urine لاً اعبط
      abnormal ھیلخی و characteristicsلا ياھ ىدحاب ریغی

We’re searching for cells 

Urinary casts may be made up of white blood 
cells, red blood cells, kidney cells, or substances 
such as protein or fat.

 نم بیترتلاب مھیف شلبنبً اعبط
 لمعنب اندب اسل ازا و تحتل قوف

gram stain and culture 

Specific gravity 

&

↓ extra :



Cross inspection 
Unusual coloration

• Clear- indicates over-hydration
• Orange urine, from certain medications such as 

rifampin
• Bloody urine (hematuria), potentially a sign of a 

bladder infection.
• Consumption of beets can cause urine to have 

a pinkish tint.شمندر 
• Green UTI: P aeruginosa

 نوھف يم برشبام وا میاصً لاثم  dehydrated صخشلا ازاً اعبط
 و ریتك يم برشب ناك ازا اما yellow نوكب urine لا نول

very hydrated  نوكب نوللاف watery) clear( 

Very dark red urine

 infections can لا ونا ينعب داھ
change the color of urine  

 ریغتم urine لا نول فوشن سب مھم
 دكأتنل ضیرملا نم  history دخان
 سب يشا ودنع ام وا ضیرمً لاعف ازا
 نیعم ءاود دخایب وا میاص ونا درجم

①
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• Dark orange to brown urine can be a 
symptom of jaundice or Gilbert’s syndrome

• Dark yellow urine is usually indicative of 
dehydration

 hemolytic anemia 

 يطعب وش و يشا لك ودب ام ىكح روتكدلا ءلاھ
 عوضوملا نم هركفلا ودب سب نول

 نول يطعب وش دحاو لك اوفرعا ينم ھحیصن سب
 ناحتملااب اوملفنت شلاب

🤓
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Odor
Usually odorless, urine can be pungent after 
the consumption of certain foods. Eating 
asparagus is known to produce a strong odour 
in human urine.

Turbidity
Turbid urine may be a symptom of a bacterial 
infection, but can also be due to crystallization
of salts such as calcium phosphate.

  infection or WBCs or pus انع راص ازا
 يعیبطلا نع فلتخت ریصتب  smell لا نوھ

Strong smell

ھمھم

clear نوكی مزلا يعیبطلاب

Be
-
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Chemical analysis (Dipstick)

Series of pads embedded one reagent 
strip that provide quick semi quantitative 
assessment of various potential content of 
urine The dipstick is a thin plastic strip with pads or 

squares containing different chemicals that 
change colour in the presence of certain 
substances so These chemicals react with 
substances in the urine, which causes the color 
of the pads to change and then the final color of 
the pads can tell you the levels of different 
substances in the urine Often the more intense 
the colour change, the more of the substance 
there is in the urine.

 سب هدایز داھ
 هركفلا مھفل

②
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 هانعلط ام دعب strip لا نیفیاش ام يز
 راص عبرم لك  urine لا ةنیع نم
 و  strip لا دخانب ف نیعم نول ولا
 لا ھیف يللا لودجلاب ھنراقن ریصنب

color code لكل test لك ثیحب 
 ًلاثم نیعم test ةجیتن لثمب عبرم

 دنع لودجلا ع حوربف زوكولج
 ولا shade نم رتكا يقلاح زوكولجلا
 يلأ يعات عبرملا نول نراقا ریصبف

shade تجیتن وش فرعب كیھ و عبات 
   يعات test لا

extra slide 8
color-code

strip

# E #
- -

,
test (10, 9
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Chemical analysis (Dipstick)
The pH of urine is close to neutral (7) but can 
normally vary (4.5 and 8). 
– Strongly acidic or alkaline urine may be 

symptomatic of disease. acidemia, RTA, alkalemia, 
UTI proteus, diet

Normal urine density or specific gravity values 
vary between 1.003-1.035 (g.cm-3).
– sg= Density of urine/density of water 

 hydrated orً لاثم ازا صخشلا عضو بسح
not  ھیف رثأتب ھینات لماوع و 

Renal tubular acidosis 

 concentrated or not وھ لھ plasma لا عم ھنراقم

ظفح شم مقرلا
Specific gravity 

Sg is a measure of the concentration of solutes in the 
urine It measures the ratio of urine density compared 
with water density and provides information on the 
kidney's ability to concentrate urine.

 مھفلل ارتسكا

->
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Glucose: hyperglycemia
Heme: UTI, stone, malignancy, 
rhabdomyolysis
Protein: glomerular disease
Leukocyte esterase and nitrites: UTI

Glucose is not normally found in 
urine but its presence in excess 
is an indicator of DM

RBCs in urine

(Nephrotic syndrome )

urine لاب هداملا ياھ دیزیح WBCs لا دیزی نكمم يشا يا يلاتلاب WBCs لا نم زرفت هدام يھ

 لاب صاخ
infection 

 عونً ابلاغ
 نم

 ایریتكبلا
 هدایز لمعب

 لاب
nitrites  

 علطب يللا
urine لاب

 ام ىكح روتكدلا
 لودجلا ظفحن ودب

&
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Microscopic examination
A urine sample may contain cells that 
originated in the blood, the kidney, or the lower 
urinary tract. 

:cells ع رودنب
RBCs
wBCs
Bacteria 
Crystals 
Casts

 فسلال هدحو هدحو مھیف شلبنح

🔥☠

③



سایقلا ةدحو

 ظفح شم
 بابسلاا

ياھ

⑰
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 inflammation يدنعً ابلاغ

 ظفح شم وضرب
بابسلاا

⑬



bacteria
Urine analysis 

 نامك culture and gram stain لمعن جاتحنب UTI وناً لاعف دكأتن ناشع مزلا ينعی

②



 ions نع هرابع
 و مھضعب عم اوطبترب
 روتكدلا هأرق ام crystals لا ياھ ولمعب

An alkaline pH favors the crystallization of 
calcium- and phosphate-containing stones, 
whereas and acidic urine pH promotes uric 
acid or cystine stones.

Extra:

⑬
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crystals

:



 ددحم و رئاود مھیلع يللا وظفحا سب
 حینم مھوظفحا ف  crystals لا لكش عً اصوصخ و مھیلع زكر روتكدلا تیسح+

🔥
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Urinary casts are microscopic cylindrical 
structures produced by the kidney and 
present in the urine in certain disease 
states

②



The presence of cellular casts (casts 
containing RBCs, WBCs, or epithelial cells) 
identifies the kidneys, rather than the lower 
urinary tract.

 kidney لل  assessment لمعنل اندیفب يلاتلاب



Normal Results
• Normal urine is clear straw-colored, but may 

also be slightly hazy. It has a slight odor.
• It may contain some normal crystals as well as 

squamous or transitional epithelial cells from 
bladder, lower urinary tract, or vagina.

• Normal urine contains a small amount of 
urobilinogen, and may contain a few RBCs and 
WBCs.

 لا تافصاوم وش انلیكحب نوھ
urine ل normal person 

light yellow in color

Cloudy 

colorless pigment produced 
in the gut from the 
metabolism of bilirubin

Extra :

3
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 لا لكش كیھ
urine يعیبطلا 



Normal values used in many laboratories
• Glucose: negative (quantitative less than 130 

mg/day or 30 mg/dL). 
• Bilirubin: negative (quantitative less than 

0.02 mg/dL). 
• Ketones: negative (quantitative 0.5–3.0 

mg/dL). 
• pH: 5.0–8.0. 
• Protein: negative (quantitative 15–150 

mg/day, less than 10 mg/dL). 

 negative مزلا مھلك

 ماقرلاا ھحارصلا
 ازا فرعب ام
 روتكدلا سب ظفح

 يللا لاا أرق ام
ھیتحت ططخم



• Blood: negative. 
• Nitrite: negative. 
• Specific gravity: 1.003-1.035. 
• Leukocyte esterase: negative. 
• Red blood cells: 0–2 per high power field. 
• White blood cells: 0–5 per high power field.

 لودھ
&نیبولطم



UTI
Labs:  Analyzing urine sample
– + leukocyte esterase (dipstick test)
– + nitrites

More likely gram-negative rods
– +  WBCs
– +  RBCs

37

 و proteus لا لثم  certain type of microorganism ونلا
urine لاب  nitrites لا دوجو دیزتب  e coli لا



UTI
Gram stain of urine: identify by shape and 
characteristic (gram positive or negative); obtain by 
clean catch urine or catheterization
Urine culture yielding greater than 100,000 colony-
forming units (105 CFU) per ml = significant 
bacteriuria.

38

 نوھ UTI داھ ونا يلیكحتب يللا روملاا لك تفش ازا ءلاھ
 لا امھ ونلا gram stain and culture لمعا مزلا

definitive diagnosis لل UTI 

 عجرنب كیھ نم لقا مقرلا علط ول
 دكأتنل  culture لا دیعن



Culture: interpretation

>105 cfu/ml of a single species strongly suggests a
UTI
104-105/ml of a single species is equivocal – needs
repeat specimen for testing
<104/ml is regarded as no significant growth
>1 species in any numbers suggests contamination

39

 culture for UTI لاب علطتب يللا تامولعملا ریسفت

 لل contamination يف بلاغلا ع نوھف  pseudomonas  و e coli انعم علط ول ينعی
culture لا نیلماع ضعب عم نینت نوكی ام ردان ونلا هدیعا مزلا UTI

 بلالا صلخ نوكب كيه

🤍

…… مكئاعد نم انوسنت ام و مكتدفا نوكا ىنمتب
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