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Unlverslty of Veterfnary Science, Budapest1 POB 2. 
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Introduction 

. Tba rabbit is one of the most com.mon 1aboratory antmals, consequently there is 

an enormous number of publications ooncerning its pbysiologv. As an ex&tnpla, the 

axcellent ravlaw of Nordio .. Baldissera (1980) can be shown11 whfch d•lt with repro- · 

ductiva and digestive physiology, contafning 60 pagas and based on 426 artfclea. Con~ 

siderfng the limited presentation t:lme1 the fnvited lectores ot the 3rd World Rabbit 

Congress confinad their papar to one spec:lal tapie ¡ na.mely Galloufn (1984) spoke 

about the cecotropby re1ated questions. Tbe present review deals mafnly with the 

new findfngs of the rabbit' s digestive pbysiology, wlthout givfng full details of the 

previous, fundamental data. For more detailed1 m.thodical up•to-date descr_,tion 

of the theme see Cheeke (1987). 

Feed intake regulation 

The rabbit1 s feed fntake depends basically on two factors, t.e. on tha fee

ling of hunger and appet:lte. The first is the result of some objective pbysiological 

functions: the decrease of the blood glucosa, amfno acid, 1actic and volatlle fatty actd 

level, the desfccation of buccal and pharyngeal mucous membranas and the contn.c

tions of the empty stomach (LeBars, 1976¡ HHrnicke, 1978).0n tbe contrary, the-ap

petite is a subjective, acquired phenomenon, whtCbcontafns not on1y the habtt of the 

feedfng time, but aleo the preference of the animal. The 1atter 11!1 espectally tmportant 

:at the rabbit, because the Individual dffferences are gr-.t (Cheeke, 197_4 ¡ Fekete an4 

Lebas. 1983). 
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The "feed fntake accordtng to the energy" is a characteristic feature of the rab• 

bit. D; m-.ns that - between certatn llmlts - the daily dry matter fntake is determl• 

nod by the actual energv need of the anfmal (Lebas, 1975 ¡ Deballe, 1981 ¡ Maertens 

and De Groote, 1981). This self-regulating capacity is still underdevelq;~ed at the 

young anfmals and it can be considerad as of full value approx. from the 35th day of 

lile (Fekete and Gippert, 1985). 

The regulatmg mechanism can be disturbed by some antfnUtrltive substances of 

feeda (Champa and Maurice, 1983). Tite contmuous consumption of a diet of subtoxic 

T-2 oonoentra.tton (12.5 and 25 ppm, t. e. o.19 and o.28 mg per kg boqy weight) de

creasod the voluntary feed mta.ke by 60 and 70 % respectively (Fekete et al., 1988a.). 

Among the other Jnfluencing factors one ba.s to emphasize the envlronmental tempe

ratura : the feed mtake decreases above the q:~timal 15-17 °C (Papp, Kovács and 

Hafai, 1983). 

For the sake of the logical unity the regulation of the cecotropb.Y should be descri

bed here. 1t dependa upon three mafn factors, i.e. the sttmulation of rectal mecba.no

receptors, the perception of the speeific odour of the soft feces and the inner motive 

determfned by the blood level of metabolites and hormones. For the later we ha. ve 

only fndirect evidences. Namely, in case of an energv deficiency of the organtsm the 

rabbit consumes the total quantity of the produ.ced cecotrq:~h (Kalugfn, 1980). Durfng 

ad lfbitum feedlng the dry matter intake depends on the protefn requirement of the 

animal, or more precisely on the protein and ffber leve! of its ra.tion (Fekete and 

Bokori, 1985). D: means that the cecotrq:~by 1s hfgher if the feed mixture contafns 

protefn and/or more flber. It's confirmad indirectly by De Bias et al. (1.986) who ob

·$erved the dimlnution of the stomacbal cecotroph content on a low-flber diet, presu

~bly owfng to a reduced mtake. These fmdin~s are o lose to those of Rogar and Leung 

(1973) who found at the cata depression of feed :lntake and avofdance of diet conta.fnfng 

an axcess of amtno acids. The most commonly aooepted idea concernfng the meta.bo-

, lites medlatfng the amfno &cid effect are the amlno acfds themsel( through aome re

ceptor system In the gastrointestinal tract, Uver and/or the bra.tn. The prOduction of 

the soft faces praottoally fa tndependent of the amount and composition of the ration 

(!aplace, 1978). D; 1s the composition of the cecotroph that varias accordtng to the · 

diet (Proto, 1968). 
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The time of the feed fntake is a regu1atfng facto:r: of drfnkfng, kinet:lc activfW 1 

excretion of u:r:ine and feces (JUge, 1986). 

Digestion and absorption. Sp e e tes characteristics. 

The reJatlve volume oC the different sectlons of the digestive tract is different 

from the other domestfc anf:mals. From the functional point of view it is worth men

tionfng tlat it is the rabblt whfch las the greatest stomach and cecum (35• 5 v s 41. 8 

% of the total wet content respectively) among the monogastrics (Leilas and !&plaCe, 

1972). There 18 a signiffcant difference between the static and the so-called functio-
. . . o 75 

nal volume, the Jater estimated at 0.67 kPa overpressure: 53 vs 297 ml/W • 
(Herd and Harrop, 1978). The pH-value varles fn the different parts of the dfgestlve 

tract: onanaverage; 1t ls 2.0-2.2 fh the stomach, 6.1 inthe duodenum, 7.3 fn the 

jejunum, 7.21n the neum, 5.7-6.1 in the cecum and 6.1-6.5 in the colon (Matthes, 

1981 ; Morisse et al •• 1985). The dry matter content of the cecal material is 20-25 

%. The acidic pH of the cecum content is due to ._ microb:lal fermentatlon which pro

duces VFAs from the f:lber (Marcyr and Raynaud •. 1966 ¡ Vernay and Rayaud, 1975). 

The total germ count in the cecum is 109 /gram content, in the colon and rectuui. 
8 4-5 

10 • In the jejunum lO /giam. It ls the Bacteroides genus WIJ.:Ich occurs in. 
2-9 

the greatest proportion (1.0 /g) ¡ ow1ng to the feeding Lactobac flli, C lo str i-
1-3 

dia and Coli lacterfa (1.0 /g) can appear (Weber et al., 1974~ Matthes, 1981). 

Forsythe and Parker (1985a) reported about a rabbit-specifk! saccharomyces, Cy-
6 

niclomyc es guttula tulus (lO /g) In the cecum. Jn the sama digestiva section 

of the healthy rabbit Lelkes and Cbang (1.987) fotind protozca In a concentration of 
6 

10 /ml content. 

Dlgestlon and absorptlon of feed's.nutrients. 

There are few data concerning the ~laracteristics of the rabbit' s saliva secretion 

and composition. It is widely acoepted that, as at the other mammals, saliva is for

med by a two-stage procese fn whlch an isotonic prf:mary tlu:ld with o.onstant, p]asma

-like electrolyte composition ls first formed by tbe secretory ~teces and tben m~

difi~ in the g1and excurrent duct system by reabsorption of sodlu.m and chloride and 

secretion of potassium and bfcarbonate (Young and Van Lennep, 1979)~ Case et al. 
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(1981) studled the role of extracellular anions in both pbases, Neither of the major 

axtn.cellular anlons (Cl- or Íleo;) 1s essent:lal for prlmary fluid secretlon, pro

vtded tlat ~cellu1ar pH 1s matntained at 7. 4. With respect to ductal modiffcatfon. 
- . + 

of the prlmary saliw., HC03 omission fnhibits ductal Na absorption (l. e. salivary 

sod:lum concentration wnl rise), 

The degradation of the proteins begfns in the stomach under the fnfiuénce of pep ... 

sin-bydroohloric acid complex, whioh is capable of bydrolysfng peptide bonds of 

most protein, mucin belng one :lmportant exception (l'enna.nt and Hornbuckle, 1980). 

The mtcroblal protein of the cecotrcph can be digested only after the pre-treatment 

of a speclftc bacteriolytic factor, presumably equal to the oolonio lysozyme whioh 

is lncorporated in the soft feces and by means of cecotrq>by 1s transfered to the sto

mach (Villard and Raynaud, 1968 ; Camara and Prieur, 1984). The dfgestion of pro

teins continuas in the small intestine owfng to the acti~ of panoreat:lc trypsin, cby

motrypsin, carboxypeptidases A and B. The intestinal mueosa con1afns a wfde range 

of aml:b.opeptidases whfch complete ~e procesa of protein digestion. Amino acids 

enter the rabbit jejunal brush burder membrane vesklle vfa three major routes : 

nOilSI.turÍ.ble simple diffusion, Na-fndependent carriers and Na-dependent carriers 

(Stavens et al., 1982). The reJative contrJbutions of transport pathways dependa on 

the concentration of amino acid in question. Slx fundamental categories oftransport 
+ systems ha ve been descrlbed : simple diffusion, NBB, IMINO, PHE, y and L, Trans-

port across basolateral membranas occurs vfa passive diffusion and the Na-fndepen

dent (L) and Na-dependent (A,ASC) carriers, found universally in nonepithellal memb

ranas (Stevens et al,, 1984). - The residue of feedfng protein and digestiva enzymes 

fall in the cecum, where it will be utllized by the m.icroorganisms. 

The dlgestlon and absorption of Upids goes on simllarly to the other monogastrios 

by means of panereatic l_,ase. sterol aster bydroJase, phospho1:tpase A. bfte salta· 

anda col:tpase (Carey et al •• 1983). The most :lmportant blle acid of the rabbtt ís 

the glycochenodaoxycholfc acid, The ursodeoxycholfc and lythocholfc acids pecur in 

smaller quantitias too, The hóurly average blle production varias between 3, 7-9,2 

ml, the totalacid concentratlon (mg/100 ml blle) ranges from 72 to 299. Tha blle 

acids are ex.creted oonjuaated mafnly wlth glycine, in a smallar prq>ortion with tau

rfne (Greggand Poley, 1968), On the contrary, Debbi et al, (1985) found that the 
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deoxychoUc and lytbocbolfc acids are domf.Jalit and tbe atnOUnt Ot choUc ,and cheDO

-deoxycholfc acids is negligjble. Tbe production abows a clróac:Uan ~tbm. Tbe cOJd.L 

radkltion must ,derive from tbe dlfferent exper~ental tecbn~QQu. Appraxfmate\y 70 

% of the rabbtt' s btle pigmente is btllverdfn, because tbe synthuis of tbe bfiirubfn -
" ~ - - ~ 

- owfng to the low btliverdfn ~ctase activil\v of tbe Uver - is l:lmited (.Munoz et al.¡, 

1986). 

Tbe ready avallable carbohydrates (sugars, starch) can be totally dfgested and 

tbeir absorped end products are the glucose, fructose -and galactose. 1l is worth men

tionfng that the up-to-date model of transeplth~l:lal glucose transport is based on ex

per:lments usiÍtg rabbit' s je]unal brush-border and rat bas~;~]ateral membranes. 1l wa~ 

rtated that glucose croases tbe tntestU.l brush-burder v:la one diffusive and two sa

turable systems (Kaunitz and Wright, 1983). Tbe independent glucose carrier of en

terocyte basolateral membrane resembles tbe factlitated glucose carrier of otbers 

membranes. - Tbe l:w'drolysis of fiber componente t>ectin, hemiCellulose,. cellulose) 

ts acco1npUshed by the intestU.l bacter:la, mostly those of the cecum. Tbe end pro

ducts of that fermentation are short-chain fatW acids. Tbe prq>ortion of the VFAs 

in tbe dfgestive tract reflecta this procese : small intestina (total) - 4. 8, Uwm -

- 11.1, cecum - 15.4, colon - u. 7 meq/100 gram content (Mart¡y et al., 1973a,b) 

After starvation the VFA-concentration. (especJally tl:•t of tbe butyr:lc acid) falle. 

Tbe produced VFAs (formic, acetic, propionkl! butyr:lc) and the others organ:lc 

acids, remaining from the feed (malonJc, fumar:lc, succin acid) are actively absor

bed tbrough the cecaJ and colon:lc wall in the blood. The intestU.l wall uttltzes a part 

of these acids (mainly the butyrate) as a source of energy, so tbe end product of this 

procesa, tbe lactic acid wfil get into the blood t(>o (Beauvtlle, Raynaud and Vernay, 

1974). Tbe prq>ortion of the three main sbort-cha.in fatty acids in tbe cecum is 10 : 

e 1: 1.5-3, acet:lc, prq>ionic and butyric acid, respectively (Morisse et al., 1985). 

Tbe heat and cbemical treatment infiuences the starch dfgestibtlity. Tbe. glucose · 

and insulln concentration of blood in rabbit, fed witb crude starcb does not increase. 

Tbe heat treatment (100°C) enbances the l:w'drolysis. Tbe quickest l:w'drolysis a:Dd a~ 

eorption can be obtafned by feedfng of acetylated distarch ad_,.te (Lee et alu 1985). 

4th WORLD RA881T CONGRESS 

331

Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 327-344



332 

Sorption of electrolytes and VFAs in the gut 

The duodenal mucosa possesses a considerable ~c:tW for bicarbonate secre

tion. The absorption of Hco; by the jejunum is an active, metabol:lcally driven pro

cesa. The rabbit lleum has a considerable capacity for alcalization flicarbonate 

secretion) of chyme. There is an interrelationshfp between b:lcarbonate secretion 

and NaCl absorption (Hopfer and Liedtke, 1987). The Na and Cl absorption in the 

lleum arelinked and can be explained by Na•-H and Cl--HC03 exchanges (Nellans 

et al., 1974). - During the excretion of the bard feces the chloride wlll be actively 

absorped from the proximal colon and secreted in the distal colon. lts absorption 

from the cecum is passive1 t. e. the chloride concentration of the cecal content has 

to exceed tbat of the blood plasma (95 meq/1). There is no K movement in any di

rection in the cecum (Leng, 1978). The cecal appendix secretes an alcalin& fluid of 

high bicarbonate concentration (Wllliam et al., 1961). From the cecum there is a 

rather passive absorption of b:lcarbonate, the threshold is 19 meq/1. The transport 

of the chloride and b:lcarbonate is in connection. The proximal colon actively absor

bes water, sodium and chloride, and secretes bicarbonate and potassium, wherea.s 

the distal colon absorbes sodium and water and secretes potassium and chloride 

(Clauss, 1985). The b:lcarbonate secretion of the colon moderates the pH fall owing 

to the arising VFAs level (GarcJa et al., 1982 ; Vernay et al., 1984; Vernay, 1986). 

2+ 
The intracellular Ca (with the calmodulin) is involved in regulation of NaCl 

absorption in rabbit lleum and K secretion ·in descending colon. The major:tW of the 
!+ 

effect of Ca on intestinal transport is medfated by initiation of arachidonic acid 

metabolism (PGE2). Increase in intestinal cAMP also altera active Na, Cl and K 

transport. Agents that increa.se intestinal cAMP content (e.g. bacterial.toxins, hi

le salta etc.) wlll inhibit absorption of sodfum and chlortde and increase K secre

tion (Donowitz and Welsh, 1986). 

Digestiva processes in the cecum 

9-11 
The concentratfpn of the bacteria! flora in the cecum is 10 /gram, with the 

predomlnance of the strict a:oaerob Bacteroides • The :rilain N-sourcea of the 

bacteria is the NH3, produced by their dezamfna.se and urea se activity. The cellu-
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lolytlc acttvtw 1s low • so the energy, required for the ass:tmilatton of the a:mmonta. 

will be gained by means of tbe degra.dation of sugars, pectin and xilase. m case of 

an incomplete protein supply tbe blood urea will be excreted in tbe cecum. A certafti 

amount of urea derives from tbe feed (Knutson et al., 1977). Tbe b:turet can be a 

more efflcient N•source tban urea (Proto and Gioffre, 1986). ~he urea wlll be hyd• 

rolyaed mafnly by bacterJa, adbered to tbe mucous membrane: Clostridium 

coccoides, Cl. innocuum,, Peptostreptococcus productus, P. 

micrus, Peptococcus magnus, Fusobacterium russii (Forsytbe 

and Parker, 1985a). 

In functiori of tbe protein level of the feed and tbe NH3-concentration of tbe ce

cal content tbe produced ammonJa wlll be bufit in into the bacterJa and wlll be uti

lized by tbe cecotrop}W (Robinson et al •• 1986). Tbe descr'fbed utllization of the 

urea is bindered by feeding of antfmicrobial substances (Houpt, 1963). Besides tbe 

protein concentration of tbe feed mixtures. required for tbe production1 tbe NH3-

-assimllating capacity of tbe cecal flora is trifling, so tbe supplementa.tion of the 

:rabbit' s feed witb urea did not result in practica! benefit. Namely tbe average aro

monJa concent:ration of tbe cecum is 5 mmol/1, tbe effective NH3 -assfmllation, on 

the contrary, occurs at about 1 mmol/1 (Forsytbe and Parker1 1985b). It is worth 

mentioning that a certain proportion of tbe ammonJa, producedon tbe mucous mem""' 

brane, gets again In tbe blood. 

Cecotropby 

Taxonomically dtstant mammals (some rodent species, beaver1 herbivorous 

monkeys etc.) developed a particular mechanisin allowing the separate excretton 

of tbe, i'lch in nutriente cecal content and the, poor in valuable materJal normal, 

hard feces. Tbe reingestion of cecal content (cecotroph) makes possfble the better 

utilization of the nutriente. Tbe cecotroph wlll be swallowed wlthout chewlng. Tbe 

typical composition of tbe two types of feces is the followlng : dry matter 52.7 v s 

38.61 crude proteln 15.4 vs 34.01 ether extract 3.0 vs 5.3, crude fiber 30.0 

v s 17. 8, ash 13. 7 v s 15. 21 N-free ext:ractives 37.9 v s 27. 7 %, gross energy 

18.2 vs 19.0 MJ, bard feces and cecotroph respectively (Fekete ánd Bokori1 

1985). 
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The cacotroph and the _bard faces - in different time - wfil be produced in the 

proximal colon. Durfng the production of the hard feces a separating macha.nism, 

by tbe contractions of the colonic baustrae, removes the fluid and small particl~s 

In tbe cacum. The procesa is he]ped by the active water sacretion of the colon (Ebro. 

lich et al., 1983). The fusus coli is supposed to be the.pacemaker of the contracti

ons (Ruckebusch a.nd Fioramonti, 1976). The described. separatfng mecha.nism does 

not act during the excretion of tbe ceootroph, which is fundamentally a cecal content, 

enclosed by the colonic cells produced mucin (Bonnafous and Raym.ud, 1967; Bjorn .. 

hag, 1972 ;. Galloufn and Demaux, 1980). The mucilaginous membrana inhibits the 

diffusion of ions and absorpti;on of eleotrolytes. 

During the formation of hard faces the cecal content wlll thoroughly be transfor

mad fn the colon. The wall of the proximal colon produces a lytical factor which 

dissolves the bacteria, espeoially those of poor in carbobydrate content (Bonm.fous 

and Raynaud, 1978). The distal colon produces, mainly In the soft feces phase, a 

spacies-specific lysosfm, which wlll get in the stomach with the oecotroph and there 

it basa bacteriolytical role (Camara and Prieur, 1984). 

The sodium, water and chloride absorption of sorne part of the proximal, and 

the total distal colon increases during the hard feces phase (Hornicke et al,, 1984). 

1t is the aldosterone seoretion which is responsfble for the enhancement of these 

+ - -transporta (Vernay, 1985), but the Na , Cl , HC03 and water absorption in the ce-

cum, as well as the Cl secretion in the distal colon are fndependent of the blood 

glucocorticoid level (Schfifer, 1985). 

Clauss and HHrnick.e (1979) kept rabbits in regulahd (12 dark- 12light hours) 

Ught circumatanoes. CacotropJw' fell between 8 and lt hours. The aldosterone con

centration of the blood plasma and the elactric potential difference showed a diurm,l 

cythm. The Nato K ratio of excretum varied between 0.2-1.2 and reached bis maxi ~ 

mum in the soft faces phase. The aldosterone ooncentration of blood is the lowest 

in the cecotroph pbase, consequently the sodium level and the Na to K ratio of tbe 

cecotroph wlll be hlgb.er tban in the hard faces (Clauss, 1985). After Fekete, Maer-; 

tens and Tdlgyesi (1988) tbe Na to K ratio of the cecotroph is o. 6, tbat of the hard 

faces 0.4. :m·absolute value the cacotroph contafnect more from both elements. Tbe 

ACTH-treatment had also an aldosterone-like effect on the bard faces sodium to 
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potassium ratio, it shifted to o. a. ThiJ phenomenon 1s e lose to tbe í'e8Ult ol ~ 
+ and Clauss (1984) who descrfbed the sttmulatton of.the Na • permeabllfty ol deeoen"" 

ding colon by dexamethasone or aldosterone. 

The role of cecotroph in the stomachal carbohydrate deg

radation 

The starch of feed wlll be hydrolysed under the action of amylase to the molecu"!! 

les of glucose. Amylase can derive from three sources : feed, saliva and cecotrph 

bacteria. The third has the most imporlant part, being lesa sensJble to the acidic 

mllieu. The produced glucose diffuses into the cecotroph halla and wlll be transfor-· 

.med into lactic acid and carbon dioxid (Griffith and Davies, 1963). The lactic acid 

rediffuses in the lumen ; its absorption begins in the storilach, but is completad on-• 

ly in the small intestine (Hornicke and Mackiewicz, 1976). The mucous meJ$rane, 

surrounding the cecotroph pelleta, playa an important role: it protects the bacterJa 

from the influence of gastric juices (Hornicke1 1986). Jn my opinion, the importance 

of the descrfbed phenomenon is not the energy supply by the lactic acid, but rather 

the lightening of the hind gut' s carbohydrate overloe.d, the pancreatic amylas.e pro

duction of the rabbit being relatively modest (Cata1a and Bonnafous1 1979) and the 

acidifying of the stomachal content and activating of pepsinogen. 

Development and maturation of the gastrointestinal tract 

The rabbit1 s digestive tract reaches its adult proportion to the 4th month of life 

(Lebas and !.aplace, 1972). Marked cbanges occur in vlllous membrane composition. 

epithelfal cell differentfation and transport processes during thts period. The matu• 

ration of the small intestina functional unit (l. e. the crypt-vlllus structure) is very 

important in the digestive processes. Thé phospholipid and cholesterol concentrati

on and specific fa.tty acid content of the microvillous membrane of the small intesti

ne change with age (Pang et al., 1983 ; Scbwarz et al., 1984). The resulta, obtai

ned on rats, suggest tbat tbere are essent:lal duvelopmental changas in thu glycopro-o 

tein content and coat of the intestinal mucous, too (Sheard and Walker, 1988). Thes~ 

dHferences affect membrane fluidf.W 1 organization and receptor !unction. 

4th · .WORLD RABBIT CONGRESS 

335

Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 327-344



336 

The mucosa! barrier functlon 1s also immature :In the newborn rabbit : the :Intes

tinal antlgen :lntake and endotaxfn bfncifng are greater than fn adult animals (Udall et 

al., 1981 ; Bresson et al., 1984). The feed antigens are absorbed more readi]y :ln

to the cfrou1ation durfng the flrst weeks of life. After Lecce and Broughton (1973) 

thisperiod Jasts to the 23rd day of llfe. Stepánkova et al. (1983) consider on1y the 

first 8 hours as important in this respect. 

The described processes are not fndependent of the 'feedfng. The small :Intestina 

of rabblts, fed with doe• s colostrum, will be grea.ter, hea vier, and conta :In more 

DNA than pups fed artificfalJy durfng the first day after birth (Hall and Widdowson, 

1979). These resulta suggest the presence of specific trophic and/or stimulat:lng 

effect on the development of gastrointestinal tract. There is some evidence about 

the potentfal role of colostral epidermal growth factor (EGF), nerve growth factor 

(NGF), somatomedin-C, insultn-like growth factor, insulin, corticosteroids, thy

roxfne, taurfn, glutamine and amino sugars (Sheard ~nd Walker, 1988). The gast

rointestlml hormones t»rimarfly enteroglucagon, gastrfn and motUin), fnduced by 

feedfng may also modify the whole procese. The formation of the normal enteral 

microflora is a very important factor of the development of Ueal vUU (Boot et al., 

1985). 

Development of digestiva enzyme activity 

The activity of digestiva enzymes of sucklfng period, except Jactase, 1s low fn 

the flrst two weeks (Deren, 1971). In the third week, parallel with the decrease of 

Jactase activity, the production of saccbarase, maltase, tryps:ln, chymotrypsfn and 

amy1ase increase (Lebas et al., 1971 ; Henschel, 1973 ; Alus and Edwards, 1976). 

As to the proteolytic enzymes, that is a so-called two-step development of enzyme 

activity (Corrfng et al., 1982). The hile acid production multip]y by three durfng 

the first 20 days (Croizat and Lambiotte, 1971). 

The causal agent of the mentioned cha.nge 1s not the weaning (t. e. the changa of 

feeding), but the hormonal status of the organism. Corr:lng et al. (1972) found that 

the prolong¡ation of suckling period did not Jnfluence either the intestinal closure

-time or the development of pancreatic amylase, lipa se and chymotrypsin activity, 
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although the lactase activicy can be maintained. The fibre-starch ratio of the post

weaning feed had not any influence upon the amy1ase excretion by urine (Fekete et 

al., 1988b). On the basis of rat exper:tnumts Da.niels et al. (1972), Cban et al. (1973) 

and Henning (1985) explain the cessation ofthe intestinal macromolecule uptake with 

the elevation of blood cortisol and tiwroxine. The exogen glucocortlcoid and ACTH 

injection stimulate the pepsinogen and pancreatic enzymea production (Courtot, 1972) 

as well as that of sucrose, maltas e, trehalase, amino peptidase (Galand and Forat

ner, 1974) and alcaline phospbatase (Moog, 1953). Administration of T 4 or T 3 has 

alao been shown to cause precocious decline of jejunal lactase activicy and lleally

sosomal Iwdrolases (Paul and Flatz, 1983; Koldovsk,y et al., 1971) and precocious 

increases of jejunal sucrase and maltaae (Jumawan and Koldowsk,y, 1978). 

Although some of the data derive from rat and mouse experimenta, one can sta

te tbat the development of the digestive enzyme set dependa upon the function of the 

hypop:Iwseal-adrenal axis. The compounds of the feed 6ls aubstrates) contribute to 

the hormonal stimulus, stabilizing tbe production of the enzymes (''enzyme, stabi

lized by its substrate"). 

The ma in endogenic factors influenc ing the digestion, eva

luated by digestibility trials 

T he di g es ti b i 1 i ty o f nutriente is slightly lower at the Californfan tban 

at the New Zea1and White rabbit (Hullár and Gfppert, 1986). No sex differences we

re found in respect of the digestion eit'\ler at the growing or at the adult rabbit. The 

digestion coefficient of the protein is greater by 3.16 % at the growing rabbit tban 

at the adulta (Fekete and Lebas, 1983 ; Fekete and Bokori, 1986). 

The simulated ''p:lwsiologic" stress (0.5 iu ACTH/kg boqy weight/da.y tm.) did 

not influence the digestibllity of nutrients, either with or without antibiotic supple

menta.tion. At the same time the feces sodium to potassium ratio cbanged (Fekete, 

Maertens and TOlgyesi, 1988). 

The ad libitum fed rabbits consume their soft feces (cecotroph) according to tha 

''protein minus fiber" level of the ratton. It means that the relativa protein def:lcit 

or fiber surplus enhance, the inverse situation diminil!lhes the cecotropby and may 
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modify the mea.sured digestibllity coeffioient (Fekete and Bokori, 1985). 

The presence of bairball in the stomach reduced the protein and fiber dfgestfbi

lity and resulted ~ a negative apparant absorption coeff:lcient of ash, with the simul

taneous elew.tion of the blood glucocorticoid level (Fekete and Bokori, 1986)., 

FU:ture trends 

The Iast ten, fifteen years ha ve brought unexpected progrese in rabbit' s dlgesti

ve physiologio research., sti,ll, great challenges remain. Jn yea.rs to come, resea.r

ches will probably concentra te on some of the following top:lcs. 

- Part:lcularities of the regulation of feed and cecotrq,h intake. 

- The procesa and control of the maturation of gastrointestinal tract. 

- DevelqJmental aspects of digestion : enzymat:lc and transport develqJment, 

formation of miorob:lal digestion of Jarge fntestine. 

- Detalla of d:igestion and absorption of nutriente. The influence of physiolo

gical status (e.g. sexual cycle), presence of gastro-intestinal parasites etc. 

- Further Jnvestiga.tion of the morphology and biochemistry of rabbit' s intes

tinal flora, its role in the digestion, possfble biotechnolog:lcal alterations. 

- Control and integration of gastrointestinal functions with spec:lal emphasis 

on gastrointestinal hormones and on neural and hormonal control of Jntestinal ion 

transport. 
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Summary 

The rabbit is one of the most common biboratory animal, consequently there is 
an enormous number concerning its physiology. The present re view is shrunken on 
a spec:ial field and deals with the new findings of the rabbit' s digestive physiology. 
For the sake of the better :lntelligibllity the most important antecedente are also gi
ven. 

First the particularities of feed intake regulation are demonstrated,. The strong 
control mechanism can be disturbad by feed antinutritives, mycotoxins and high en
vironmental temperatura. The cecotrophy depende upon three main factors : stimu
lation of rectal mechanoreceptors, perception of the specific odour of the soft feces 
and the inner motive determined by the blood level of metabolites and hormones. 

The species characteristics of proportions, pH-conditions, microflora and -fau
na of the rabbit' s digestiva tract are given,. The digestion and absorption of feed' s 
nutriente are discussed. Special sections dea.l with the sorption of electrolytes and 
VFAs in the gut, the cecal digestive procese, the formation of hard and soft feces 
and the role of the cecotroph in the stomachal carbohydrate degradation. 

A relatively new area, the development and maturation of the gastrointestinal 
tract is shown. The postnatal evolution of the digestive enzyme activity is also sum
marized,. The main endogenic factors (bred, sex, age, stress, cecotrophy, presence 
of hairba.ll in the stomach) influencing the digestion of feed' s nutriente are also des
cribed. The probably future trends are given. 

Résumé 

Le lapin est un des plus commun animale laboratoire, en conséquence. il y a un 
nombre énorm concernant sa physiologie. Le résumé présent est limité sur un do
maine spéc:ial et s' occupe des acquisition récentes de la physiologie digestive du la
pin. Dans l'intéret de meilleur intelligibilité les plus importante antécédents sont 
aussitouchés,. 

D'abord les particularités de la régulation du prise d'aliment sont présentées. 
Le mécanisme fort peut G'tre affaibli par des substances antinutritives et des myco
toxins de l'aliment et par une température ambiante élevée,. La cécotrophie dépend 
fondamentalement de trois facteurs : excitation des mécanopercepteurs réctals, sen
sation de l' ode~r spécifique de la reces molles et de motif interne, déterminé par la 
teneur sanguina des métabolits et hormones. 

Apres l" exposition courte des caractéristiques raciales ~roportion des différen
tes parties, conditions de pH, la flore et fa une microbienne) sections séparées s' oc
cupent de la sorption des électrolytes et AGVs dans l'intestine, de la digestion cé
cale, la formation des crottes molles et dures et du rOle des cécotrophes dans la 
dégradation stomacale des glucides,. 

Les résultats de la relativement nouvelle direction de la recherche, s' occupant 
du développement et de la maturation du systeme gastrointestinal sont aussi analy
sées. L' évolution postnatale de 1' activité des enzymes digestivas est résumé. Les 
plus emportants facteurs endo~nes, influencant la digestion des nutriments (race, 
sex, ag¡¡, stress, cécotrophie, trichobézoar dans 1' estomac) sont récapitulés,. Les 
tendances probables sont esquissées. 
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