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Functional Anatomy
of the Urinary System

Gross Anatomy of the Human Urinary System
1. What is the function of the fat cushion that surrounds the kidneys in life? 5‘1% L s THE = DNF';/I
N OLACE TN ThE ReTpPlefiToNEL CAVITY
2. Complete the labeling of the diagram to correctly identify the urinary system organs. Then respond to the questions
that follow.
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Which of the structures identified above is applicable to the following statements?

/{’/ { »ON é\/ 1. maintains water and electrolyte balance of the blood

M[ N M‘I‘?/ 9 Ll/}//:)ﬁ é’& 2. serves as a storage area for urine
L‘(’/@ m+ﬁ/4’ 3. transports urine to the body exterior
/Q Eﬁ“ e A/\)W’yl 4. transports arterial blood to the kidney
I':-:t /) N @;/ 5. produces urine
L‘{»’Q (2 T@& 6. transports urine to the urinary bladder
URETHRA 7. is shorter in women than in men
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Gross Internal Anatomy of the Pig or Sheep Kidney

3. Match the appropriate structure in column B to its description in column A. (Some responses may be used more than once.)

Column A Column B
{;{ Q Q‘i" gl Cﬁps“‘f"k’il smooth membrane clinging tightly to the kidney surface cortex
WEDG Lth 2. portion of the kidney containing mostly collecting ducts medulla
/4 f)ﬂ) I E/?‘{ y 3. portion of the kidney containing the bulk of the nephron structures  calyx
l ) /Q ?/}3:2( 4. superficial region of kidney tissue renal column
/ @ t’"’//\/’f’% 'ﬁ ELV1S 5. basinlike area of the kidney, continuous with the ureter fibrous capsule
Lf"f‘?‘"‘-?{ X 6. an extension of the pelvis that encircles the apex of a pyramid renal pelvis

;@ijl\;ﬁ* C COLUMN 7. area of cortexlike tissue running between the medullary pyramids

Functional Microscopic Anatomy of the Kidney

4. Match each of the lettered structures on the diagram of the nephron (and associated renal blood supply) on the left with the
| terms on the right:

. collecting duct

. glomerulus

. peritubular capillaries

. distal convoluted tubule

. proximal convoluted tubule
. interlobar artery

. cortical radiate artery

. arcuate artery

. cortical radiate vein
. efferent arteriole

. arcuate vein

. loop of Henle

. afferent arteriole

. interlobar vein

. glomerular capsule
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5. Using the terms provided in question 4, identify the following:
(%‘, LY MERULLS 1. site of filtrate formation
[O RoxumiL ¢ SnViiute ruzﬁblfrl;rifary site of tubular reabsorption
CC}LL(E(} r NG 0 (:LCT 3. structure that conveys the processed filtrate (urine) to the renal pelvis

PERITUBULIR Al RIS '

4. blood supply that directly receives substances from the tubular cells

GLQ m A Q‘ . ‘4(,5 5. its inner (visceral) membrane forms part of the filtration membrane

6. Explain why the glomerulus is such a high-pressure capillary bed. ﬁ 2 Cﬂ":\'—Sg L P"F’/_;E'/? ‘_’-”Yr ﬁ@(wi 3"_5 =
EEEPING INTO T TS 4 GREATER QI MIETEN ChMPARED TC TUE EFFERENT MTEALE
How does the high pressure help the glomerulus form filtrate? _TiHé— MH-1CH LFRESSURiZ €05 T2

ERAE  [FLUIN BUT O0F THE £ meEftdus

7. What structural modification of certain tubule cells enhances their ability to reabsorb substances from the filtrate?

ML CRO YV ey

8. Trace a drop of blood from the time it enters the kidney in the renal artery until it leaves the kidney through the renal vein.

Renal artery => JE6 MENTRL 4Ty SINTERLYBAR > HRCUATE SCRTICAL /ﬁﬁ()zﬂﬂ%

e : TER I & ; - e R - Lo . PERITUB AR CA/LLARIES?
ﬁlﬁ/ﬁ/‘zw T ﬁﬁ!—éﬂlé’%tﬁ Gwc,y eAULUS 2 EFFERENT ARTEL orE 2 g i

CORTIChL RADIFTE VEIN S5 ARCUITE VEINZ TN TERLOCAR VEIN -

9. Trace the anatomical pathway of a molecule of creatinine (metabolic waste) from the glomerular capsule to the urethra. Note

each microscopic and/or gross structure it passes through in its travels, and include the names of the subdivisions of the renal
tubule.

Glomerular capsule — AROY L CINRLWTER r%ﬁwétﬁﬁﬁ & e U= =2
DiSTAL 0N poeurt) TUBWE -9 COLESTING DYcT=> MINA0 ALY x>
MIFOR chiy o RENIL PELVIS — WETER-2 “PIbTY BAODZR

urethra

Urinalysis: Characteristics of Urine e
10. What is the normal volume of urine excreted in a 24-hour period? [.0 — [- X m

11. List three nitrogenous wastes that are routinely found in urine:
@ - < ; g ~ A g sk i 4. 1
UREA . URLC D | CREATTIHSE ~Abohiissisn By ON 1 iy
List three substances that are absent from the urine of healthy individuals:

(EL%Cé’SEi NI BCIpsS , Beoon proeriNM S

List two substances that are routinely found in filtrate but not in the urine product:
GLBACISE  AMNG ACDS
12. Explain why urinalysis is a routine part of any good physical examination. T [ lfbf w ARE Wéﬁqml&

SURSTAN s IN THE URINE  TT N INDiCATE DISEASE FCSUE S
IN THE 6’&0}/
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13. What substance is responsible for the normal yellow color of urine? W b(l"éc’ﬁie'é Ve

14. Which has a greater specific gravity: 1 ml of urine or 1 ml of distilled water? / M C}!{ CC/{’,{ l\} E:
Explain. & FELIHC GRAV /17 zZs R MJ{‘W e JHE SfEENT §F SUUTES
o fr SELUTION + WAINE Wite ALy e WBRE hLufes THIV
GleTILLE)) WATEAR ' f~ I —
and volume of urine.éiﬁ "5"/% L”LIY TH'(?" @/@fﬂf (é R

15. Explain the relationship between the color, specific gravity,
THE VOLWME O URINE THE LESS 3 OR LT IS - THE LOWER THE
SBUNT OF SOLUTES ¥ THus LOWER SPECLHC GRARVITY

Abnormal Urinary Constituents
16. How does a urinary tract infection influence urine pH? I T N 6(‘3 Ef ﬁ ﬂ}L&' p H

17. Several specific terms have been used to indicate the presence of abnormal urine constituents. Identify which urine abnor-
malities listed in column A might be caused by each of the conditions listed in column B.

Column A Column B
‘; H’(Z/If'\(' ﬁ*rqu { i} 1. blood in the urine albuminuria
ﬁ Eﬂ/"ﬁ GLobs M (587; 4 2. hemolytic anemia glycosuria
@L/;/Lf OSu /E? i A 3. eating a 5-1b box of candy at one sitting hematuria
EL b(.’} wivi “M ka/ A 4 pregnancy hemoglobinuria
;<’5/W) puAl ﬁ' 5. starvation ketonuria
lﬁ Iy MQ[ A’ 6. urinary tract infection pyuria

18. What are renal calculi, and what conditions favor their formation? 7/‘7}9” ﬂ {e E /& 0 N E/)f ST &/ Y E .

Ot EROM  BLCESS c»g/(,;/ DN CENTIRATED  URINE

IT il

19. What change would you expect to occur in a urine sample that has been stored at room temperature?
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