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SUMMARY
 

I. Anatomy- Basic functional similarity to other mammalian species 

 

A.
Kidney

Structure is similar across all the primate order with exceptions being humans and the genus Ateles. In general, kidneys are bean shaped and retroperitoneal located on either side of the descending aorta. They have a unipapillate structure from cortex to medulla. Homo and Ateles have multipyramidal, multipapillate kidneys with primary cortex projecting into the renal pelvis. 

•
Medulla is relatively small in three species of macaques- rhesus, cynomolgus, and stump tailed

•
Rhesus have maximal urine osmolality after 48 hours of fluid deprivation- 1412 +/-151 mOsm/kg of H20, very close to the maximum in humans (1000 +/- 200 mOsm/kg.

Microscopic anatomy of the kidney is similar in non-human primates and humans. Renal glomerulus has 10 a network of capillaries lined by endothelial cells 2) interstitium of mesangial cells in mesangial matrix and visceral and parietal epithelial cells and their associated basement membrane. EM and immunohistochemistry show indication of increased mesanchigal cell activity in callitrichids.

The inner medulla of the rhesus kidney is poorly developed and lacks a well defined loop of Henle. The loop of Henle is very short and is characterized by tubular epithelium of the thick loop of Henle.

The remaining structures are very similar to humans and other laboratory animals. Histology of the ureter, bladder and urethra are very similar to that found in humans.

 

II. Clinical Assessment

A. Urologic Exam

First step is collection of urine sample which can be done in a variety of ways including free catch, catheterization and cystocentesis. Initial exam of urine include assessment of pH, glucose, ketones, occult blood and bilirubin. Urinary pH can vary widely depending on diet. It is important to remember that a single positive protein assessment is not diagnostic of any disease process and should be followed by additional assessments. When there is true proteinuria, electrophoresis should be used to identify the specific protein fractions. Proteinuria may be indicative of renal disease associated with increased glomerular filtration of protein, reduced tubular resorption of protein, or addition to urine from renal tubules. Overall protein loss can be determined by a 24 hour urine collection in single samples coupled with urine creatinine assessment.  Determination of serum and urine osmolality can be very valuable in the managing fluid therapy.

Analysis of serum chemistry is also critical for the successful management of renal disease. Elevations in BUN are common in prerenal conditions. BUN and creatinine cannon accurately reflect kidney damage until approximately 75% of the renal parenchyma is damaged.

B.
Physical exam, cystoscopy and ultrasound

A complete exam of the renal system includes palpation of both kidneys and the abdomen. Marked asymmetry, atrophy or absence of an organ can provide immediate insight into the nature of abnormal function. Cystoscopy, ultrasound, radiography and contrast radiography can all be tools in assessing renal disease.  

 

III. Renal disease

A.
Glomerulonephritis

The glomerulus is a key link in the chain of renal function. Disease of the glomerulus can be primary or secondary with secondary being the most common. These diseases can be caused by infection or more commonly immune complex deposition. There are three forms of immune complex disease.

1)
small immune complexes appear to pass through the glomerular wall and bind to the outer wall of the basement membrane. Complement is activated but does cause acute damage.  Long term thickening of basement membrane leads to membranous glomerulonephritis, and can lead to nephrotic syndrome with globulin, albumin and red blood cells in the urine

2)
intermediate size immune complexes form in plasma and can disrupt the basement membrane in glomerular tufts with swelling and proliferation of mesangial and endothelial cells.

3)
Large immune complex deposits on the glomerular capillary endothelium result in phagocytosis by mesangial cell . Over time this leads to mesangial and endothelial cell proliferation followed by disruption of capillary endothelium and leakage of protein and cells.

 

Glomerulonephritis in NHP is most frequently associated with infectious agents that lead to chronic antigen-antibody formation. This has been reported in bush babies, pig-tailed macaques, cynomolgus, owl monkeys, baboons and rhesus. Clinical pathology usually reveals proteinuria with or without decreased serum protein. Animals with chronic glomerulonephritis may develop subcutaneous edema. Albumin/globulin ratios become substantially altered. See a drop in albumin and increase in IgG and IgM. Progressive increases in BUN and serum creatinine may occur as more of the renal parenchyma becomes affected. Glomerular damage may also be associated with systemic trauma (rhabdomyolysis). Release of myoglobin not only directly damages the glomerulus but also precipitates in the tubules leading to obstruction and possible acute necrosis of tubular epithelium.

 

B.
Interstitial nephritis

Lesion is characterized by the multifocal interstitial infiltration of lymphocytes and plasma cells into the parenchyma followed by fibrosis and eventual mineralization. This is listed as the most frequently observed lesion in a necropsy survey of zoo primates. Usually disease is non-clinical but may progress to diffuse or linear sclerosis of renal parenchyma. Chronic tubulointerstital nephritis has been associated with protein malnutrition and wasting disease in some new world species.

 

C. Suppurative Nephritis and Pyelonephritis

Most common renal disease caused by bacteria is pyleonephritis and second is suppurative nephritis.  Clinical signs include depression and or anorexia. Pyuria or bacilluria may be evident. Most commonly this is secondary to coliform contamination, although there have been many different bacterial causes reported. Research into vesicoureteral reflux and pyelonephritis is humans has utilized the rhesus macaque as a model. The incidence in rhesus is high at birth but ceases by three years of age.

 

D. Parasitic Nephritis

A variety of parasites disease can affect the renal system. Schistosoma haematobium can be associated with renal pathology and the presence of ova in the bladder of affected animals. Toxoplasma gondii and Encephalitozoan cuniculi have been reported in multiple species.

 

E. Nephrosis

Tubular nephrosis progressing to necrosis may be a sequelae to numerous clinical problems. “Fatal fasting” syndrome seen in macaques leads to changes in multiple organs including kidney-essentially leading to tubular lipidosis. Iatrogenic tubular nephrosis may be a consequence of antibiotic therapy-especially aminoglycosides in volume depleted animals. A large population of pig-tailed macaques demonstrated tubular nephrosis (22.6% in a retrospective study). This most frequently involved the proximal convoluted tubules. On evaluation, this was thought to be iatrogenic due to antibiotic use. Tubular nephrosis may also follow shock related to trauma or septicemia. Vasoconstriction leads to extensive damage of the tubular basement membrane in the terminal region of proximal convoluted tubule.

 

F. Renal Amyloidosis

Amyloidosis is classified into 5 main types. That occurring in NHP is generally secondary to infection. Amyloid deposition around the capillaries can increase permeability leading to proteinuria and ultimately nephrotic syndrome. These may progress to chronic renal failure.

 

G. Vascular lesions

Renal vascular lesions are generally secondary to other disease processes such as diabetes and hypertension

 

IV. Urolithiasis and Renal Classification

A. Urinary Calculi 

Infrequent but have been reported in numerous NHP species. Generally thought to be secondary to foreign bodies that serve as a nidus.

 

B. Nephrocalcinosis

Described in squirrel monkeys as both spontaneous and experimentally induced disease. Rickets and osteomalacia have been reported in several species of new world NHP fed a diet containing only vitamin D2 and/or having no exposure to ultraviolet light. May also see secondary to hyperparathyroidism with hypocalcemia and simultaneous excess production of parathyroid hormone or in cases of chronic renal failure when the serum phosphate level increase as the renal glomerular filtration rate drops below 25% thereby decreasing the serum calcium concentration and the ability of the kidney to synthesize active vitamin D3.

 

V. Cystitis

Infrequent, but eosinophilic cystitis has been seen in several macaques at the CNPRC. Presents with hematuria, biopsy shows pronounced cellular infiltrate of eosinophils with no obvious etiologic agent.

 

VI. Congenital Malformations

Congenital polycystic renal disease may be subclinical into adulthood when animals may develop hypertensions or uremia. Infantile form has been reported in a stillborn cynomolgus and a three day old rhesus. Adult form has been reported in squirrel monkeys, pig-tailed macaques, titis, baboons and a single rhesus.

Renal aplasia has also been reported in the baboon. Two African green monkeys were reported to have horseshoe (fused) kidneys. Renal ectopia has been reported in a squirrel and owl monkey.

Hypospadias has been reported in rhesus. Persistent cloaca has been reported in a cynomolgus- this is due to impaired development of the urorectal septum, agensis of tissue and development arresting leading to a common excretory passage for fecal, urinary and reproductive products.

 

VII. Neoplastic Disease

All animals found with neoplastic disease should be assessed for viral infection. A large range of benign renal system tumors have been reported. Malignant neoplasms of renal system are not as common but include spontaneous renal lymphosarcoma in a juvenile cynomolgus, primary renal hemagiosarcoma in a moustached tamarin, renal tubulopapillary carcinoma in a baboon, and adenocarcinoma in an owl monkey.

 

Part B. Genital System

 

Genital System: Female, Nonpregnant

A. Introduction

Physiologically, reproduction systems of humans and non-human primates are so similar that disease states are very similar

 

B. Normal Flora

In rhesus, the normal reproductive tract flora consists of Steptococcus viridans, coagulase negative Staphyloccus, Mobiluncus curtisii, Corynbacterium renale, Peptostreptococcus anaerobius, and Gardnerella-like organisms. In baboons,  the normal flora includes Bacteroides, Corynebacterium, Group D streptococci, lactobaccili, and Mycoplasma. Species specificity  probably plays a role in susceptibility to particular infectious agents. One must remain aware that antibiotic therapy eliminates at least part of the natural vaginal flora. 

 

II. Gynecological Assessment

A. History 

History and specific dates and characterization of menstrual cycles are valuable, as are details regarding reproductive performance.

 

B. Physical exam

All workups should include an evaluation of behavior, general appearance and activity. After that, general inspection of the perineal area may identify changes in sex skin. NHPs are most effectively examined if immobilized. A complete physical exam and labs should be performed.

 

1.
Vulva, Vagina and Cervix -Pelvic exam begins with evaluation of the perineum and the external genitalia. External urethral orifice can by examined with the aid of a small nasal speculum. The vaginal examination can be accomplished with a speculum and good light source. Vaginal walls and cervix should be inspected for lesions.  Any discharge should be assessed for volume, color, consistency and odor.

2.
Bimanual examination of uterus and ovaries- this is useful to evaluate even in some of the smaller non-human primates. One finger is used rectally, while the other hand is placed on the lower abdomen and directs the reproductive organs toward the finger in the rectum. This method will allow palpation of the cervix, uterus and possibly ovaries as well.

 

C. Diagnostic Procedures

Biopsy, cytology, and culture of the vagina and external cervix may aid in identifying infectious agents or neoplasias.

Uterine flushing has been described for recovery of fertilized ova in baboons. Involves transcervical cannulation which is extremely difficult in some species due to tortuoisity of the cervical canal. This technique can be used to sample the contents of the uterus or as a therapeutic technique to flush the uterus.

Reproductive serum hormone profiles may aid diagnosis of disorders of the ovary. Hysterosalpinography has been described in cynomolgus and squirrel monkeys. Contrast media is delivered into the uterus through the cervical os in cynos or transabdominally in squirrel monkeys.

Uterine biopsy can be done with biopsy forceps or needs wither surgically, percutaneously or US guided.

US is by far the most valuable diagnostic tool for reproductive evaluation.

 

III. Disorders and diseases

A. Vulva and Vagina

1. Bacterial

Vaginal infections are one of the most common gynecologic problems in NHP. Known causes of vaginitis include E. coli and coagulase positive staphylococcus. Clinical signs vary with the agent but may include increased vaginal discharge, vulvar irritation, puritus, external dysuria and foul odor. Mycoplasma and Ureaplasma are responsible for vaginal infections and spontaneous abortion in humans. These organisms have been cultured from chimps but no clinical signs are as yet attributed.

2.Viral

Infection of the vulva and vagina of a cynomolgus with disseminated herpes virus following a dystocia has been reported. Human herpes virus 2 has been reported to cause vaginal infections in 2 pygmy chimpanzees. Simian agent 8 was responsible for a naturally occurring outbreak in baboons. This led to both genital and oral lesions in juveniles and adults. Lesions on females began as patches of erythema which developed into papules and then vesicles. Vesicles easily ruptured leading to ulcerations on vulva, anus and perineal tissue. Healing of these lesions led to scar formation that was sometimes severe enough to cause vaginal stenosis.

Venereal papilloma has been reported in a colobus monkey.

 

3. Parasitic 

 Trichomonas vaginalis is reported to survive well in the NHP vagina however no clinical sighs have been associated.

 

4. Neoplasia

Spontaneous squamous cell carcinoma of the vulva with metastasis was reported in a cynomolgus.

 

B. Uterine Cervix

Cervical canal extends from the external os through the internal os where it joins the uterine cavity. Shapes and size vary considerably in macaques and canals usually have a tortuous course except in stump tailed macaques.

Prolapse of cervix is due to loose pelvic-supporting ligaments. Usually presents as a slight prolapse of vaginal or cervical tissue in multiparous female during late pregnancy. Usually resolves post partum but recurs with future pregnancies.

 

1.Cervicitis

Most common in NHP caused by Steptococcus, Staphylococcus or enterococci as an extension of vaginal infection. The cervix and vaginal vault are often red, swollen, and edematous.

 

Chronic cervicitis has been reported in rhesus macaques. The most common clinical manifestation is cervical erosion with a vaginal discharge that us usually yellowing white, thick and tenacious. This may lead to blockage or stenosis of the cervix.

SIV infected cells are known to localize in the submucosa of the cervix and vagina.

 

2. Cervical polyps

Usually arise from the cervical canal. Microscopically these are a hyperplastic condition of the endo-cervical endothelium. 

 

C. Uterine Corpus

1. Endometrium

Growth and development of the endometrium reflect hormonal changes and are best observed during the different phase of the menstrual cycle.

a.
Endometritis- Lymphocytes and neutrophils normally appear in the endometrium during the second half of the menstrual cycle and therefore do not constitute endometritis. Plasma cells do represent an immune response. Can be acute or chronic condition. In severe chronic conditions, may lead to cervical stenosis. E. coli and coagulase positive Staphylococcus are the most common isolates.

b.
Endometrial hyperplasia-This is very controversial and difficult to diagnose as hyperplasia represents part of the spectrum that is a continuum that begins as benign changes and becomes neoplastic.

c.
Endometrial polyps- sessile or pedunculated projections of the endometrium. They are frequently associated with leiomyomas of the uterus and endometrial hyperplasia. Usually asymptomatic but may cause nonspecific abnormal uterine bleeding.

 

2. Myometrium

a. Leiomyomas-well circumscribed, non-encapsulated, benign uterine tumors composed primarily of smooth muscle but with some fibrous connective tissue. Classified according to location. Generally asymptomatic but may lead to clinical signs secondary to mass effect if become large. Tumors are palpated as firm, irregular nodules arising from the pelvis and extending into the lower abdomen. Ultrasound is useful in identifying.

 

b. Adenomyosis- benign disease of the uterus characterized by areas of endometrial gland and stroma within the myometrium. Clinical signs are non-specific but may include abnormal bleeding, pain, and dysmenorrhea. 

 

D. Oviduct, Broad Ligament and Ovary

1. Salpingitis 

Occurs when the uterus and oviduct are infected by organisms that are usually confined to the cervix and vagina. Can also begin as a intra-abdominal infection. Can impair fertility if scarring and adhesions form an obstruction.

 

2. Cysts

a. Parovarian cysts- a variety of cyst and tumors arise in the pelvic-supporting structures of primates. Usually benign and originate from peritoneal inclusions or embryonic remnants.

 

b. Follicular cysts- mature or atretic follicles that become distended with pale, straw colored fluid frequent occupy the ovary. Results from a failure of ovulation after which the follicles continue to grow. Usually are multiple and occurring in both ovaries. Generally resolve spontaneously within a few months. 

 

c. Luteal cysts- in absence of pregnancy, corpus luteum normally collapses and is eventually replaced by hyaline connective tissue to form the corpus albicans. These may become cystic as a result of continued growth or hemorrhage. These cysts may or may not be functional. Generally regress spontaneously. 

 

3. Neoplasia- Ultrasound with percutaneous fine-needle aspiration is an accurate method of diagnosing a variety of tumors however should not be used for the diagnosis of ovarian tumors because such neoplasms must be surgically excised and there is some risk that a cystic neoplasm may rupture when aspirated.

 

a.
Benign Ovarian Teratoma- relatively common. Derived from primordial germ cells and can be composed of any combination of well differentiated ectoderma, mesodermal and endodermal elements. Almost always benign.

b.
Sertoli-Leydig tumor- relatively rare. Characteristically androgenic and virilization usually occurs.

c.
Dysgerminoma- most common malignant germ cell tumor of the ovary in women. Has been reported in a rhesus macaque.

d.
Ovarian Carcinoma-Rare but have been reported in bonnet and barbary macaques.

 

E. Mammary gland

1. Mastitis- infrequent. Generally caused by either Staphylococcus aureus or hemolytic Streptococci. Usual form presents as a localized area of inflammation and tenderness with slight increase in temperature and white blood cell count. In chronic or non-responsive cases, a breast abscess may have developed. This will require open drainage (with possible penrose drain placement) and hot packs.

 

2. Mammary Neoplasia

An intraductal mammary carcinoma was reported in a rhesus macaque. Found as an incidental finding at necropsy.

 

QUESTIONS
 

1) Kidney structure is similar across the primate order with the exception 

of what species?

         a. humans and macaques

         b. Ateles and macaques

         c. humans and Ateles

         d. macaques and Aotus

 

2) The renal system has the functional capacity such that it allows up to 

_____%  of the renal parenchyma to be destroyed before homeostasis is 

disrupted.

         a. 20

         b. 90

         c. 50

         d. 75

 

3) Diseases of the glomerulus can be primary or secondary with secondary 

being most common. T or F

 

4) Glomerulonephritis in non-human primates is most frequently associated 

with infectious agents that cause chronic antigen-antibody formation.  T or F

 

5) The release of myoglobin secondary to muscle crushing injury leads to 

renal failure by.... (short answer)

 

6) What has been listed as the most frequently observed kidney lesion in a 

survey of zoo primates? (short answer)

 

7) Bacterial nephritis can occur by what two routes? (short answer)

 

8) Encephalitiozoan cuniculi has been reported in new and old world 

species. T or F

 

9) Renal amyloidosis can be diagnosed on histopathology by using 

______________ stain.

 

10) Urinary tract calculi are very common in non-human primate species. T or F

 

11) Rickets and osteomalacia have been reported in several species of new 

world primate that.......(short answer)

 

12) Normal vaginal flora of rhesus macaques has been described as including 

all but..

         a. Streptococcus viridans

         b. Pasteurella multocida

         c. Peptostreptococcus anerobius

         d. Corynebacterium renale

 

13) Transcervical cannulation with uterine flushing is a reliable method 

for recovery of fertilized ova in all non-human primate species. T or F

 

14) What virus was responsible for a naturally occurring outbreak in 

baboons at the Southwest Foundation for Biomedical Research? It caused 

clinical signs of oral and genital lesions in both males and females. 

(short answer)

 

15) What macaque species does not have a tortuous cervix? (short answer)

 

16) The appearance of ____________ cells represents an immune response and 

therefore is not normally seen in the endometrium at any stage of the 

menstrual cycle. (short answer)

 

17) Adenomyosis is a benign disease of the uterus characterized 

by.....(short answer)

 

18) Name the three types of ovarian cysts reported in non-human primates. 

(short answer)

 

19) What ovarian tumors are derived from primordial germ cells and are 

composed of any combination of well differentiated ectodermal, mesodermal 

and endodermal elements? (short answer)

 

Answers:

 

1) c

2) d

3) T

4) T

5) direct damage and precipitation in the tubules leading to obstruction 

and possible acute necrosis of tubule epithelial cells.

6) interstitial nephritis

7) Hematogenous and Urogenital tract

8) F

9) Congo Red

10) F

11) have been fed a diet containing only vitamin D2 (not D3)

12) b

13) F

14) Simian Agent 8

15) Macaca arctoides (Stump tailed macaque)

16) plasma cells

17) areas of endometrial glands and stroma within the myometrium

18) paraovarian, follicular, and luteal

19) Teratoma (aka dermoid cysts)
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QUESTIONS
1)      What disease is defined as the presence of both endometrial glands and stroma outside the uterine cavity and musculature?

2)      What 2 clinical signs are typically associated with this disease?

3)      What is a “chocolate cyst?”

4)      T or F  Adhesions involving abdominal organs are a common sequela of endometriosis

5)      New World or Old World:  Which type of monkeys are associated with endometriosis?

6)      Which of the following are theories regarding endometriosis?

a.      Coelomic metaplasia

b.      Ectopic transplantation of endometrium

c.      Substances released from shed endometrium cause undifferentiated mesenchyme to form endometriosis

d.      All the above

7)      What is the major mechanism for transplantation of endometrial tissue within the abdomen?

8)      Name some risk factors that may lead to endometriosis

9)       T or F  Danazol has been used in attempts to control endometriosis

10)   T or F  Leuprolide (a GnRH agonist) has been used to treat endometriosis

11)   Progestional or estrogen agents – which have been used to treat endometriosis?

12)   Define oligomenorrhea

13)  Define polymenorrhea

14)  Define menorrhagia

15)  Define metrohagia

16)  Define menometrorrhagia

17)  Define hypomenorrhea

18)  Define dysmenorrhea

19)   What is the current definitive treatment for endometriosis?

20)  Define amenorrhea

21)  Differentiate between primary and secondary amenorrhea

22)  One cause of dysmenorrhea is a(n) [increase or decrease] in prostaglandin F2a

23)  What is amniotic band syndrome?

a.      Rupture of the amnion which leads to the formation of strands which entrap the developing fetus

b.      Strangulation of the fetus by the umbilical cord

c.      Thick protein sheets lining the amniotic sac which prevent expansion of the sac during fetal growth

24)  T or F  Retained placentas are uncommon in NHPs

25)  What is placenta accreta?

a.      A mineralized placenta

b.      An abnormal placental adherence to the uterine wall

c.      A non-functional placenta resulting in fetal death

26)  New World or Old World:  Which NHPs are believed to have a higher incidence of abortions or stillbirths?

27)  Name the genus and species of the owl monkey

28)  Name the genus and species of the African green monkey

29)  Name the genus and species of the stump-tailed macaque

30)  What gram-positive rod may cause significant infection leading to premature labor as well as fetal death typically in late pregnancy?

31)  Name the genus and species of the spider monkey

32)  Which serovars of Leptospirosis have been associated with abortion?

a.      icterohemorrhagica and copenhageni

b.      interrogans and icterohemorrhagica

c.      copenhageni and interrogans

33)  What virus from the paramyxovirus family has been associated with spontaneous abortions?

34)  Which vitamin deficiency is associated with weight loss, anorexia, gingivitis, diarrhea, dehydration, alopecia, scaly dermatitis, CBC abnormalities?

35)  Which mineral deficiency is associated with teratogenesis, growth retardation, prolonged parturition, and a variety of developmental disorders?

36)  What is an ectopic pregnancy?

37)  How is an ectopic pregnancy diagnosed?

a.      Ultrasound

b.      Measure serum hormones

c.      Laparoscopy or laparotomy

d.      All the above

38)  Besides abortion, what is a reason for vaginal bleeding late in gestation?

a.      Polyps

b.      Invasive cervical carcinoma

c.      Placenta previa

d.      Placenta abruptio

e.      All of the above

39)  What is placenta previa?

40)  What is placenta abruptio?

41)  What causes a ruptured uterus?

a.      A weak uterine wall (i.e. from previous surgeries)

b.      Neglected, obstructed labor

c.      A & B

42)  T or F  Maternal beta cells hypertrophy and secrete increased insulin during pregnancy

43)  T or F  Placental metabolic functions lead to insulin resistance in the dam

44)  T or F  NHPs do not get gestational diabetes

45)  What term defines hypertension, proteinuria, or generalized edema associated with pregnancy?

46)  What is the drug of choice to prevent seizures associated with eclampsia?

47)  T or F  Hydronephrosis is not uncommon during pregnancy

48)  Which of the following are potential risks for dystocia (choose all the apply):

a.      Abnormal pelvic architecture

b.      Exceptionally large fetal size

c.      Unusual presentation or position

d.      Dysfunctional uterine action

e.      Cervical resistance

f.        Multiple births

49)  A diagnosis of preterm labor is made when the animal has completed less than _________  of its gestation.

a.      75%

b.      80%

c.      85%

d.      90%

50)  Which system is the most vulnerable in a neonate?

a.      Respiratory

b.      Cardiovascular

c.      Neurological

d.      None of the above

51)  T or F  Erythroblastosis fetalis is a hemolytic disease of the dam

52)  T or F  Herpesviridae are a venereal disease of NHPs

53)  Define hypospadia

54)  Define phimosis

55)  T or F  NHPs do not have a prostate gland

56)  Name the genus and species of the howler monkey

 

 

ANSWERS

1)      Endometriosis

2)      Pain and infertility

3)      An endometrioma, the fluid within these cysts is typically chocolate-colored

4)      T

5)      Old World

6)      D

7)      Retrograde menstruation

8)      Ovarian steroids, uterine surgery, frequent radiographs

9)      T (attenuates midcycle luteinizing hormone serge leading to chronic anovulation with hyperandrogenism)

10)  T (halts menstrual cycles)

11)  Progestional

12)   Bleeding at intervals of greater than 40 days that usually is irregular

13)    Bleeding at intervals of less than 22 days that may be regular or irregular

14)  Bleeding that is excessive in both amount and duration at regular intervals

15)  Bleeding of usually normal amount but at irregular intervals

16)  Bleeding that is excessive in amount, is prolonged in duration, and may occur in regular or irregular intervals

17)  Regular uterine bleeding in decreased amount

18)  Painful menstruation that may present as an isolated disorder or in association with other conditions

19)  Hysterectomy with salpingo-oopherectomy

20)  Absence of menstruation

21)  Primary:  menarche fails to occur      

      Secondary:  Menses cease for at least 6 months in a post-menarchal animal.

22)  increase

23)  A

24)  F

25)  B

26)  New World

27)  Aotos trivirgatus

28)  Cecopithecus aethiops

29)  Macaca arctoides

30)  Listeria monocytogenes

31)  Ateles paniscus

32)  C

33)  Measles

34)  Folic acid

35)  Zinc

36)  The implantation of the conceptus outside the uterine cavity

37)  D

38)  E

39)  The placenta is implanted in the lower pole of the uterus and overlies the cervix

40)  Premature separation of the implanted placenta prior to fetal birth

41)  C

42)  T

43)  T

44)  F

45)  Preeclampsia

46)  Magnesium sulfate

47)  T

48)  A-F

49)  C

50)  A

51)  F  It is of the newborn, caused by an incompatibility between fetal and maternal blood

52)  T

53)  A congenital condition in which the urogenital sinus fails to complete its normal configuration, resulting in the urethral meatus being located on the ventral surface of the penis or perineum.

54)  A tightness of the foreskin so that it cannot be drawn back over the glans

55)  F

56)  Alouatta caraya

 

