
 

Digestive secretions in camels

Kay R.N.B., Maloiy G.M.O.

in

Tisserand J.-L. (ed.). 
Séminaire sur la digestion, la nutrition et l'alimentation du dromadaire

Zaragoza : CIHEAM
Options Méditerranéennes : Série A. Séminaires Méditerranéens; n. 2

1989
pages 83-87

 

Article available on line / Article disponible en ligne à l’adresse :

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

http://om.ciheam.org/article.php?IDPDF=CI000431 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

To cite th is article / Pour citer cet article

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Kay R.N.B., Maloiy G.M.O. Digestive secretions in  camels.  In : Tisserand J.-L. (ed.). Séminaire sur la

digestion, la nutrition et l'alimentation du dromadaire. Zaragoza : CIHEAM, 1989. p. 83-87 (Options

Méditerranéennes : Série A. Séminaires Méditerranéens; n. 2)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

http://www.ciheam.org/
http://om.ciheam.org/

http://om.ciheam.org/article.php?IDPDF=CI000431
http://www.ciheam.org/
http://om.ciheam.org/


R. N. B.'KAY 
M. O. MALOIY 

ROWET  RESEARCH  INSTITUTE 
NAIROBI  (KENYA) 

- The digestive  secretions both old  world  and  new  world camels  are  considered 
The salivary  glands  closely  resemble  those of as in the 
they provide almost  all the fluid and alkali needed  to  maintain favourable conditions for microbial  digestion  in  the forestomach. The 
glandular  epithelium the camees forestomach does not seem  to  have  an  important  role  in this respect  except in that  its free permeability 
to  volatile fatty acids  allows exchange fatty acids for bicarbonate, as occurs  also  across the squamous  keratinised  epithelium the 

Little known t?te secretions  and  digestive processes the hindstomach and iktestines. 

A large part (up to  about 90%) the  urea formed in  the  camees  body  may  be  hydrolysed in the gut. This provides and endogenous  source 
nitrogen for microbial  protein  synthesis. 

The forestomach contains  about  a  quarter the water in the whole body serves as a  substantial  and  dynamic  reservoir,  releasing  water 
during  dehydration  and  accommodating  it  when  a  thirsty  animal takes a huge drink to  allow  gradual  rehydration the  tissues. 

words:  Dromedary,  secretion  digestive. 

- chameaux,,. chameux  du vieux monde  et  du  nouveau  monde  sont 
étudiées. 
Les à celles  des bovins  et  des moutons. Evidemment, 

les elles 
un 

à à la 
à 

Les de l'intestion sont peu  connues. 
(jusqu'à 90%) de du son tube digestif. Ceci 

Les un l'eau du de 
la 

tissus. 
digestive. 

Introduction 

what is known of the 
of to and 
old camels, the 

and the llama (Lama glama),  guanaco 
(L. guanicoe),  alpaca (L. pacos) and vicuna  (Vicugna 
vicugna), as much of the on digestive 
physiology  has  been  conducted on the 

and by the and function 
of the camels  as  a adapted to 
both and able to select  a  high-quality  diet 
when it is available but also able to on low quality 

et al., 1986a & b). 
long neck and and divided lip 

allow them to to 3 m.  above the 
and the 

the camels the jaw 
as  well  as the jaw but the significance  of  this 

the selection and chewing of 
study. The 

adapted to conditions,  the hot of 
and the of 
Asia and the to the 
cold altiplano of South llama, alpaca 
and vicuna). Often they  must  subsist on 

at may be 
abundant. long legs, and to 
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allow  them to 
cattle sheep. 

Salivary glands 

The an in to 
the moistening  and  swallowing of newly  ingested  food and 

the maintenance of hygiene, but this  has not been 
studied in the camels. The saliva of some  species  contains 

amounts of digestive  enzymes. (1959) 
detected some amylolytic  activity in the 

gland and also  in  mixed  saliva, the due in 
to contamination. 

The second  main  function of 
animals is the of digestion  in the 

The and anatomy of the 
of the 

many (see & 1982). 
& (1975) gave a detailed 

of the the of the 
showing that its  histochemical changes  with the 
feeding  cycles as  it  passes of to activity and 
then  exhaustion. and and in 
the and composition of the 

so that of the as to 
suggest  homology et al., 1980). 

et al. (1975) studied two 
weighing about 160 and 180 kg. When beely and 
consuming 4-5 kg.  of hay  daily, the of a  single 

was 12-21 l/day. & 
(1958) of 20.8 l/day the fistulated 

of an adult and et al. (1986) 
flows of  9.2-1 1.7 l/day of two 

adult not given 
sets of 

found feeding 
and though a at 
all times,  as in bovids. 

a llama & 
(1972) collected  mixed  saliva by 

the side of an oesophageal  balloon  (which  may 
itself have 

679 to 379 ml/h. 
collected at the of a llama via  a 
cannula by & STEVENS (1973); the flow 
between  was 235 ml/h. five  alpacas  weighing about 63 
kg., et al (1974) found  a  single  cannulated 
to at about 140 ml/h. 202 ml/h. 

, while feeding on hay, and 159 ml/h. an 

The in all  these  studies on 
camels to than would be 
expected in sheep and and 

1966). 

on the left 
-and then the of the mouth, the bolus 

side to The in 

the bolus on a 
single  side. We N. B. & 
G. O. unpublished) that 

bite a  continuous jet of saliva 
the but little the 

of 
both glands to equally to ensalivation of the 

efficient  utilisation 
of than in the 

The saliva of camels, like that of bovids,  is 
with and phosphate and is 

with 
(table 1). 

The glands of the weigh about 0.5 
g/kg. body weight, as in adapted to  feeding 
on et  al., 1980). 

and digestible  diets have 
about than this. The 
of the  camel  seem the slowly-digested  diet 
must not the it has 

and is no 
of alkali into the at 

and continuous 

et al. (1975) the 
glands  of the The gland is  less than 
half the size  of the 

and not at all at times. 
hypotonic and As in the 

bovids,  its  function  is  evidently to moisten and 
the 

the as in bovids, and 
abundant sheets of mucous  glands  line the cheeks,  palate 
and the 
swallowed  bolus. The sublingual  glands small. 

Gastric  secretion - forestomach 

the the of 
in  which  food is 

and omasum, lined 
epithelium that is devoid of glands. The 

the the needs 
of the bulk of the liquid that 
keeps the fluid 

of and the  alkaline’  salts 
needed to of the volatile  fatty  acids  (VFA) 

The quite it is 
divided into the 

1, 2 and 3, which analogous  in  function 
to and omasum 
anatomically in the of the 

1 is not 
subdivided by the 
2 is not  lined  by  the honeycomb of the 
and 3 is not and filled  with  laminae 

. 
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like the omasum. 1 and 2 possess 
many  deep and smooth 
mucous  epithelium and the 3  has 
longitudinal  folds  also  lined by a  mucous  epithelium (see 

et al., & 1979). 

& STEVENS (1973), using a llama, 
showed that the stomach had been  isolated and its 

amounts of 
in exchange 

collected into the saccules 
contained about 50 m. and 10 m. 
phosphate. The 

<can 
the of cellulose  digestion,,. 

A 
and his colleagues in studies on llamas and guanacoes. 

sodium and found to 
quantities 1 and 2, the 

than 
of  sheep and 

& 1972). 3 of the llama,  like 
the omasum,  was  also found to sodium and 

et  al., 1979). 
the sacculated of 

1 it was shown that accumulated 
in  exchange VFA on basis, the 
being  dependent on & 
1978). Thus the the of an 

not of 
While  some  mucus could be the fluid in the 

pouch & 1979) it 
was  thought  it cchas but adds 
little to the & 

this is then despite the 
and the 

both show the same dependence on the 
glands to fluid and alkali the 
in the 

& 

Gastric  secretion - hindstomach 

3 is a  long 
to a hindstomach. The of 

the 
long glands lined with the 
cells,  chief  cells, and mucus  cells of the 
fundus of the stomach in 
et  al., 1980; & The unfolded 
epithelium of the that of the 

in no 
3 the hindsto- 

mach the contents of the two effectively 
the llama the of the contents of 

3 6.35 

in the  hindstomach et al., 
1979). in the 

3.6 1972a). 

Intestinal  digestion 

& (1977) 
w/v) into a 

cannula placed in the and 
the subsequent  elevation  in blood glucose as 
an index of digestion and Lactose  infusion 

as of glucose 
and galactose,  indicating  substancial  lactase  activity  in the 

of maltose and 
low maltase  activity and low 

activity. We can  find no 
the of the 

Secretion of urea into  the  digestive  tract 

of the in the 
passes  back into the lumen of the gut, a component 
of the gut wall. 

to ammonia and 
the 

ammonia may be 
When the supply of 
synthesis and is as digestible 

the additional 
and the 

amount of to the 
digestion. When the of the  diet  given to 

was to 6.1% the of 
the that than in 
the 86% et  al., 
1976). on the llama 

& (1977) and 
(1978) show that diets low and adequate in 

associated wtih the of 
about 90% of to the gut. With such diets, 

in  camels leads to 

al. 1957) making a of 
to. the when 

is not limiting to the ammonia 
in the gut is  simply 

and to in the a futile 
and 

can to 
in the of the 

is little of amino 
acids  except in and so the bulk of the 

will be the faeces. As less is needed 
to in the faeces than as 

in the the faecal some 
advantage to 
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The forestomach as  a  water  reservoir 

the volume of in the gut 
(mostly in the about a of 
total body and the volume of 
(mostly saliva) is equal to about a  half of body 

The and dynamic 
of To what  extent do make use 

of 

Camels,  cattle,  sheep,  goats and donkeys that 
until  they had lost  20% of 

tended to desiccate and the contents of 
all of the and the camel showed much 
the same ability as et 
al., 1978); it is not how food intake will 
have to the of both 
food and the content of the 

so that the 
and delays  signs of two 
et al., 1964). et al (1976) studied two 
that 20 days to 28% weight 
loss. food intake the 
volume of fell 
about 15 1 to 3 1  when  fully 
the  volume of the 

about  56 to 9 1  daily and the content of the 
about 26 to 11 1. & 

(1958) found the of a fistulated 
fell 20.8 Vd. in a fully to 

0.6 Vd. 12 days of is not known how 
the changes  seen by et  al. (1976) due to 

itself, and how to the consequent  fall in food 
intake;  nonetheless, the 
accounted about of the weight  lost 

to delay  tissue and 
to a useful  extent. 

When these two to 
they consumed enough in 12 min to themselves 

and packed  cell  volume  began to 
decline an but fell  little  below 
values and next day  much of the was  still 

in the the 
the avoided the ill-effects  of 

seen in and allowed the 
and of body fluid  com- 

Sheep that and in a 
same (T. 

& 

so it seems that the camel is not alone in  exploiting the 

studies  have  been  made of the ability of the camel 
.to to heat and by adaptations of 

and the and 
and 

LANE, 1971; 1972 b; & 
1979). The and 

To what extent can food 
intake be  maintained  in  face of and attendant 

and gut fluids? To what 
extent of the digestive  system  a 
consequence of declining  food intake 
itself! What is the influence of on 

and digestion of and on the 
and the intake selection of 

camels?, made et al., 
1986a, b) but to be done. 

& 

Table 1 
OF 

(m. equivll) 

Parotid saliva 

Alpaca 
et al., 1974) 

et  al., 1975) 
Sheep 

1966) 

Llama 

VENS, 1973) 
Guanaco 

& 
1973) 

& STE- 

- 

165 

152 

170 

- 

148 

13 

24 

13 

- 

7 

122 

119 

112 

144 

- 

33 

9 

48 

18 

- 

- 

- 

16 

11 

- 

29 
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