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Mitochondria

Words and Expressions

mitochondria [ maits'kpndria] n.

fractional [ 'freekfonl] a.

centrifugation [ senjtrifju'geifon] n.
particulate [ pa'tikjulit, pa'tikjulert] n.

retina [ 'retina] n.
filamentous [ filo'mentas ] a.
hypophysis[ har'pofisis] n.
vesiculate [ vi'sikjulit] v.
sperm [ spaim] n.
contractile [ kon'trektarl] a.
neuron [ 'njuoron] n.
oocyte [ 'aussart] n.
cancerous [ 'kensoras] a.
oxidative [ 'pksidertrv] a.
glycolytic [ glarko'litik ] a.
adrenal cortex
adrenocorticotropic hormone

impulse transmission
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‘W  Listening and Exercises

Part A Isolation of Mitochondria

1. Listen to the recording and answer the questions.

(1) When were mitochondria first isolated by fractional centrifugation of rup-
tured cells?

(2) According to the text, what’s the main function of mitochondria?

(3) According to the text, where are mitochondria usually concentrated in cells?

2. Indicate that the following statements are true or false according to the

text.

(1) Mitochondria were first isolated by fractional centrifugation of ruptured
cells by Hoogeboom and co-workers in 1948.

(2) There are many enzymes concerned with energy transfer in mitochondria.

(3) There are a few mitochondria near the secretory surfaces.

Part B Size and Shape of Mitochondria
3. Listen to the recording and fill in the following spaces.

Mitochondria are usually (1) tol.0pmin _ (2) sectional diame-
ter and vary in length-  (3) to a maximum of _ (4) pm. They may be
filamentous or granular and may change from one form to _ (5)  depending
upon the physiological conditions of the _ (6) and the way the cells are

(7) . They may also attach to one another and then dissociate at a
(8) _ time. Occasionally they are enlarged at one end, having the shape of
a_(9) racket. In mammals the shape and form of the mitochondria varies
with _ (10) state; for example, after removal of the hypophysis the
(11)  and structure of the mitochondria in the adrenal cortex is greatly al-

tered. It returns to normal on injection of adrenocorticotropic  (12) . Un-

‘2.
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der unfavorable conditions mitochondria _ (13)  abnormal, sometimes fu-

sing to form  (14)  bodies, sometimes vesiculating. Mitochondria in ger-
minal tissues of some species transform  (15)  egg yolk granules.

Listen to the recording again and check your answers.

Part C Location and Number of Mitochondria
4. Listen to the recording and answer the questions.

(1) Can mitochondria move in a cell?

(2) Where do the mitochondria aggregate as rings in the sperm?

(3) According to the text, how many mitochondria are there in a rat liver cell?
(4) According to the text, which kind of cells has more mitochondria, animal

cells or plant cells?

..

> Tapescripts
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Part A Isolation of Mitochondria
| Mitochondria were first isolated by fractional centrifugation of ruptured
cells by' Bensley and Hoerr in 1934 and recognized as sites of cellular respira- V
tion by Hoogeboom and co-workers in 1948. Separated from other cell particu-
lates, mitochondria maintain their identity. Biochemical analyses of mitochon-
dria demonstrated the presence of many enzymes concerned with energy trans-
fer. Mitochondria are often concentrated in regions of gfeat cellular activity,
such as the secretory surfaces ( glandular cells) , absorptive surfaces (intestinal
lining cells) , near the impulse-propagating nodes of a nerve cell,and in active
muscle fibers. These locations permit mitochondria to deliver most directly the

high-energy compounds needed for the corresponding cell activities.

Part B Size and Shape of Mitochondria

Mitochondria are usually 0.5 to 1. Opm in cross sectional diameter and va-
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ry in length up to a maximum of 7um. They may be filamentous or granular
and may change from one form to another depending upon the physiological
conditions of the cells and the way the cells are treated. They may also attach
to one another and then dissociate at a later time. Occasionally they are en-
larged at one end, having the shape of a tennis racket. In mammals the shape
and form of the mitochondria varies with hormonal state; for example, after re-
moval of the hypophysis the form and structure of the mitochondria in the ad-
renal cortex is greatly altered. It returns to normal on injection of adrenocorti-
cotropic hormone. Under unfavorable conditions mitochondria become abnor-

mal, sometimes fusing to form large bodies, sometimes vesiculating. Mito-

chondria in germinal tissues of some species transform into egg yolk granules.

Part C Location and Number of Mitochondria

Mitochondria show active movement, especially in cells undergoing divi-
sion. In some cells, however they appear to be stationary. They may aggregate
as rings around the sperm tail, be present in rows between contractile units in
muscle cells, and aggregate at nodes of neurons where impulse transmission
occurs. In secretory cells they accumulate at the base of the cells, in the retina
at one end of the rod cells, and in kidney tubule cells they accumulate albng
infoldings of the cell membrane.

In a rat liver cell as many as 1,600 mitochondria have been recorded; in
some oocytes a hundred times as many may be present, and in the giant amoe-
ba half a million have been estimated. Mitochondria are quite numerous in
brown fat cells to which they impart their color. Plant cells generally have fe-
wer mitochondria than animal cells. The number of mitochondria decreases in

cancerous cells, perhaps because of the tumer’s lowered oxidative and in-

creased glycolytic activity.




Sites of Absorption

esophagus [ i:'sofogas] n.
epithelial [ \ep1'6i:lial] a.
monogastric [ mpna'gestrik] a.

hydrolyze [ 'hardralaiz] v.

carbohydrate [ 'karbou'hardrert] n.

pouch [ pauvtf] n.
inorganic [ ;mo:'genik] a.
ethanol [ 'eBanaul] n.
mucosa [ mju:'kousa] n.
lumen [ 'luzmin] n.
carnivore [ 'kamivor] n.
omnivore [ 'pmniva:] n.
herbivore [ 'ha:brvor] n.
colon [ kauv'loun] n.
electrolyte [ 1'lektra;lart] n.

fermentation [ fa:men'terfon] n.

polysaccharide [ poli'sekoraid] n.

microbial [ mar'kraubial ] a.

Words and Expressions
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ruminant [ 'ruzminont] a. B &ady

n. B a3y

Listening and Exercises

Part A
1. Indicate that the following statements are true or false according to the
text.

(1) We have found that the phenomenon of absorption of food occurred in the
mouth and esophagus.

(2) Proteins, fats and carbohydrates are digested completel_y in stomach.

(3) Alcohol can be absorbed from the monogastric stomach.

(4) Water can be absorbed from stomach pouches largely.

(5) The net rate of absorption of water-soluble substances from the lumen is
small in normal, though they can cross the water—pemieable pores of the

gastric mucosa.

Part B

2. Listen to the recording and answer the questions.

(1) Where is the chief site of absorption in carnivores, omnivores, and herbi-
vores?

(2) Where are vitamin B,,, bile acids, and water absorbed largely?

(3) Where does water and electrolyte absorption occur in large intestine?

(4) What animal is mentioned in the text that extensive digestive changes oc-
cur in the large intestine because of microbial fermentation.

(5) What part of the digestive tract does digestion and absorption more signifi-

cantly in ruminants?
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Part A

No absorption of food or of end products of digestion is known to occur in
the mouth and esophagus. Certain drugs, however, may be absorbed from
their epithelial surfaces.

Absorption from the stomach of the monogastric animal is very limited un-
der normal conditions. On the whole, food substances are degraded to absorba-
ble units only to a limited extent in the stomach. Proteins are only partially de-
graded, fats are hydrolyzed only to a slight extent, and carbohydrate digestion
is far from complete. Although water can be absorbed from stomach pouches,
it is doubtful that under ordinary circumstances water remains in the stomach
long enough to undergo any significant reduction in volume. Inorganic salts are
not absorbed in significant amounts, but certain drugs such as ethanol are ab-
sorbed from the monogastric stomach. There is a continuous flux of water and
water-soluble substan'ces across the water-permeable pores of the gastric muco-

sa, but normally their net rate of absorption from the lumen is small.

Part B

The small intestine is the chief site of absorption in carnivores and omni-
vores. It is also of great importance in herbivores. Vitamins, minerals, and
end products of digestion are absorbed largely from the proximal half; vitamin
B,;, bile acids from bile, and water are absorbed largely in the distal portion.

The large intestine as an organ of absorption is of limited importance in
carnivores and humans except in the initial part of the colon, where water and
electrolyte absorption occurs. Conversely, the large intestine in all herbivores

is well adapted for absorption, particularly of short-chain fatty acids derived

.7



from fermentation of polysaccharides. Bacterial proteins produced in the large
intestine, however, are not digested for absorption of amino acids. This is es-
pecially true in single-stomached herbivores such as the horse, where extensive
digestive changes occur in the large intestine because of microbial fermenta-
tion. Digestive changes in the large intestine of ruminants are of less signifi-
cance because digestion and absorption are so extensive in the anterior part of

the digestive tract.




Respiration

inspiration [ ;mnspa'reifon] n.

thorax [ 'Gaureks] n.

diaphragm [ 'daiofrem] n.

craniad [ 'kremiad] a.

expiration [ eksparo'reifon] n.
viscera [ 'visora] (viscus 84 £ %) n.
intercostal [ nta'kostal] a.
anesthesia [ ;®nis'Girzia] n.
abdominal [ &b'dominal] a.

rumen [ 'ruzmen] n.

ventilation [ ventil'erfan] n.

Part A Respiratory Cycle

Words and Expressions

Listening and Exercises
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1. Listen to the recording and fill in the following spaces.

Inspiration is an enlargement of the thorax and lungs (1) an accom-

panying inflow of air. The thorax is enlarged by contraction of the diaphragm

.9.



