ChinCare: Rabbits and guinea pigs share some significant attributes with chinchillas beyond the obvious “small, cute and furry” physical similarities. To name a few, rabbits and guinea pigs are also elodonts, herbivores, hindgut fermentors, and mammals. Rabbits are not rodents, they’re Lagomorphs, but guinea pigs are grouped with chinchillas in the Rodentia suborder Hystricognathi (taxonomy.doc). 

However, UNlike rabbits and guinea pigs, chinchillas are NOT prone to urine sludge and bladder stones from “excess calcium.” Rabbits and guinea pigs have an atypical calcium metabolism which predisposes them to urine sludge and bladder stones, they are the exception to other mammals who simply excrete unused or “excess” calcium rather than absorbing and accumulating it, see article. The following quotes and references provide information on rabbit and guinea pig calcium metabolism and bladder stones: 


RABBITS:

 "Unlike other mammals, rabbits absorb all the calcium in their diet, regardless of whether the body needs it. It is then passed through the kidneys and urinary system. The urine can become thick and pasty, and calcium bladder stones may also form. These problems can make it very difficult for the bladder to fully empty, and the rabbit will strain to urinate. Factors leading to excessive calcium carbonate accumulation in the urinary system include genetic disposition, insufficient water intake, lack of proper exercise, lack of adequate elimination area, kidney disease, bladder disease, urinary tract infection, and diets high in digestible calcium carbonate." 
(ref- New Jersey Veterinary Medical Association)



"Rabbits have an unusual calcium metabolism. In most mammals, the amount of calcium absorbed from the diet is regulated at gut level by Parathyroid hormone (PTH), but in rabbits calcium absorption is less well regulated and they absorb calcium in proportion to what is present in their diet, whether or not they require it. Any excess calcium that is absorbed into the blood stream from the gut is excreted through the urinary tract, where it may be deposited and form calculi. Rabbits can form solid calcifications in their kidneys, ureters, bladder or urethra, as well as depositing thick calcium "sludge" in their kidneys or bladder."
 (ref- houserabbit.co.uk)



“Bladder stones (“uroliths”) and sludge: Rabbits are often fed free-choice alfalfa pellets and alfalfa hay, which are high in calcium. Calcium absorption in the intestinal tract of rabbits is much higher than in some other species and does not depend on vitamin D, so high-calcium diets may lead to increased blood calcium concentrations. Most mammals excrete only a small amount of calcium in their urine. In rabbits, however, urinary excretion of calcium is much higher, and can range from 45% to 75%. This calcium load in the urinary tract can, in some rabbits, lead to the production of thick, sandy urine (hypercalciuria, commonly called “bladder sludge” ) or even small stones (“uroliths”) in the urinary tract. A sludgy bladder may palpate like a wet bag of sand. Even a rabbit who always produces clear normal-looking urine may have a sediment precipitation that is undetected until a clinical exam is done.” 
(ref- Gil Stanzione, DVM, rabbitcare.org)



“Before we look at the possible causes of bladder stones or sludge, let me briefly discuss how the rabbit handles calcium in its diet. Digestible calcium is the calcium that can be absorbed by the body and is not bound to another substance preventing its absorption. Calcium is used for a variety of processes, the most common being the maintenance of bone and muscle. Humans and most other domestic animals tend to absorb calcium out of the diet in proportion to what their body needs at that particular time. The calcium that is not needed by the body is passed into the gastrointestinal tract, primarily through bile, and is excreted in the feces. Rabbits, however, have a different method of dealing with digestible calcium in the diet. They tend to absorb calcium in direct proportion to the digestible calcium that is in the diet whether or not their body needs that extra amount at that moment. Rabbits then excrete the excess calcium they don't need primarily through the kidneys. The calcium is excreted in the urine in the form of calcium carbonate. This substance is what makes normal rabbit urine cloudy in appearance compared to the urine from a human, dog or cat. The calcium carbonate is the white residue seen on the cage paper after the urine is dry. If you touch this residue it feels like chalk.”
(ref- Susan Brown, DVM, veterinarypartner.com)



“Bladder stones (cystic calculi) are easily recognized in rabbits. Calciuria, the accumulation of calcium "sand" in the urinary tract of rabbits, is recognized with increasing frequency. This syndrome is related to the consumption of excessive dietary calcium. Absorption of calcium in rabbits is unique because there is almost complete intestinal absorption of all dietary calcium. Humans and most mammals can only absorb a portion of all the calcium consumed; the rest passes undigested through the intestines. Excess absorbed calcium is then excreted in the urine in rabbits. The percent of calcium excreted through the urine in rabbits 20 to 30 times greater than other mammals. Because of this unique feature, blood calcium levels in rabbits may be much higher than other mammals without any associated symptoms. This elevation in blood calcium may be the earliest indicator of excessive dietary calcium and impending urinary calcium deposits.
“Because so much calcium is excreted through the kidneys and urine, this becomes a site for the precipitation of excess calcium. The urine may appear thick and cloudy. In some rabbits, the calcium sand forms a precipitate; the rabbit eliminates the clear "supernatant," the clear part on top once the calcium sand settles to the bottom of the bladder, allowing the crystals to remain in the bladder. This can lead to chronic irritation of the bladder, urine retention, bladder infection, and in severe cases, distention of the bladder leading to complete loss of muscle tone and overflow incontinence, which is uncontrolled dribbling occurring only because the bladder is too full to hold anymore urine. The calcium forms stones anywhere along the urinary tract, but it occurs most commonly in the bladder. Calcium in the kidneys can be much more serious. Stones or crystals can plug the urethra and prevent your rabbit from urinating.”
(ref- Dr. Natalie Antinoff, petplace.com) carrotcafe.com- .doc



Additional references- , hilltopanimalhospital.com, peteducation.com, rabbit.org, vetmed.wsu.edu, Postman, DVM (.doc), Pet Care Veterinary Hospital (.doc), Brown, DVM (.doc), Atkins & Smith (.doc)




GUINEA PIGS:

"Basically, guinea pigs, like rabbits, absorb any and all calcium that is made available to them. Excess calcium is filtered in the kidneys, passed into the bladder and expelled. Humans [and other mammals], on the other hand, tend to only absorb the calcium they need at any given time."
(ref- guinealynx.com, polycitra page)



"In most animals, the extra calcium that the body doesn’t need would never be absorbed from the food, but in rabbits and guinea pigs, the extra calcium is absorbed."
(ref- Washington State University College of Veterinary Medicine)



"Urolithiasis (bladder stones) is being seen in more and more guinea pigs and although many are secondary to urinary tract infections, a certain percentage of stones are caused by an imbalance of calcium and phosphorus in the diet. Forage feed, the natural diet for a wild guinea pig, has a higher calcium to phosphorus ratio."
(ref- Pet Care Veterinary Hospital)



"Calculi are fairly common in the urinary tract of guinea pigs. The calculi are typically calcium salts (carbonate or oxalate) and can be found anywhere within the tract: kidneys, ureters, bladder, urethra. These calculi are radiodense and easy to identify radiographically. The cause is unknown and is not always related to bacterial infections. Crystalluria (calciuria) is common in normal guinea pigs. Cystitis can result without the formation of calculi. Stone dissolution diets are ineffective. Treatment is surgical removal of calculi with a guarded prognosis for long-term cure. Recurrence of calculi is common. Post-operative management should include appropriate antibiotics, a low calcium diet (limit pellets and alfalfa), and follow-up radiographs in 1-2 months.”
(ref- Heidi L. Hoefer, DVM, ABVP, vin.com) 



“Bladder sludge and stones are, sadly, a common condition caused by too much calcium buildup in the bladder and urinary tract. Some calcium is good for your guinea pig, but calcium-rich foods, such as alfalfa, must be fed sparingly to avoid getting a surplus of calcium in your guinea pig's system. Signs of bladder sludge include squeaking or raising up of the rear end while going to the bathroom. In males, some calcium can build up around the base of the penis, causing inflammation and pain. Blood in the urine is also a sign of bladder stones or a urinary tract infection. Some treatments are available to get rid of excess sludge, but once a bladder stone has formed, surgery is usually the only option. Some guinea pigs will show signs of pain while using the bathroom and will also pass blood in their urine, which mandates a trip to the vet. Other guinea pigs have bladder stones that are buoyant or otherwise painless in the bladder, making detection almost impossible until the stone moves into the urethra and causes a blockage. Bladder stones and urinary tract infections need to be treated immediately.”
(ref- cavymadness.com) 



 “Milky-white urine, bladder sludge: The urine of guinea pigs typically has a slightly milky appearance to it, but if the urine is very white, and leaves white deposits after it dries, then it can be an indicator that your guinea pig is getting too much calcium in its diet. This can lead to bladder stones in some pigs.

“Pink urine (blood in urine): This can be an indicator of uroliths (bladder stones), which is a very serious condition… It is believed that the formation of bladder stones is not caused by dietary factors alone. In other words, high calcium levels in a guinea pig's diet will not automatically cause bladder stones. Rather, there is evidence to suggest that there are genetic factors that make guinea pigs more susceptible to stones, and that high calcium levels in these pigs' diets can cause their formation very easily. If your guinea pig is prone to forming stones, then you will need to carefully monitor the calcium that is in their diet, and avoid foods that supply calcium in significant amounts. The biggest offender of high calcium levels is pelleted feed, which is alfalfa-based. In these cases, it may be necessary to eliminate pellets completely from the guinea pig's diet. Your vet will be able to provide you with more information.”
(ref- Seagull’s Guinea Pig Compendium) 



Additional references- allcreaturesvetcare.com, canyonlakevet.com, easternexoticvet.com- .pdf, guinealynx.com, guinealynx.info, petplace.com, rabbitsnrodents.com, ref, .pdf- Journal of Nutrition article on guinea pigs

