CACKHAINIEM THEN CHOT

41.1  Thirc &n ctia dng vat phai cung cip dii ndng
luong hod hoc, cdc phan tit hitu co va dudng
chat thiét yéu

41.2  Nhimg giai doan chii yéu ctia qua trinh xir ly
thuc dn |3 an, tiéu hod, hip thu va dao thai

413 Coquan chuyén hod cho nhimng giai doan ké
tiép trong ché bién thirc 3n & hé tiéu hod ctia
doéng vatcé v

41.4  Nhimg thich nghi tién hoa clia hé tiéu ho4d &
ddng vat c6 xuong séng lién quan dén thitc in

415 Caché canbing néi méi gép phan cin bing
nang lugng & ddng vat

I Su can thiét phai an

{ta trua da dén dé6i véi gdu Kodiak trong Hinh 41.1
B(vé v6i c4 hoi, mic dit cdm nhan hoan toan khic).

Da, co va cic phén khéc cua c4 sé bi nhai nho, bi
phan huy bdi acid, cic enzyme trong hé tiéu ho4 clia giu,
va cudi cung bi hdp thu nhu nhitng chat don gian vio co
thé gdu, Mot qud trinh nhu th€ biéu thi dinh dudng dong
vit: thic an dugc nhéan, phan huy va hip thu.

Mac di thifc an ciia cd bét dugc tir thic nuée khong
chung cho moi loai, t4t ca dong vat déu an co thé khic,
chét hay s6ng, timg manh nho hay nguyén ca con. Khéng
giong thuc vét, dong vat dua vao thifc 4n ctia ching ca vé
nang lugng 14n chét hitu co, thudng 14 tap hop c4c phan
tir, t€ bao va m6 maéi. Mac ddu nhu cdu nay dugc chia sé,
dong vat c6 nhimg khdu phédn khic nhau. Dong vat an
¢o nhu gia siic, ¢4 vet, m6i chil yéu an thuc vat hoac tdo.
Dong vat an thit nhu c4 map, chim ung, nhén, chi yéu
an cic dong vat khic. Gdu va nhitng dong vat an tap
khic, trén thuc t€, khong an tat ca, nhung ching thudng
Xuyén an dong vat ciing nhu thuc vat hoic tio. Ngudi
chiing ta 12 d6ng vAt 4n tap dic trung, ciing nhu gidn va
qua.

A Hinh 41.1 Con c4 nac thé nay 1am sao c6 thé giap con
gdu tao ra ma?

Nhimg thuat ngit nhu déng vt din ¢6, dong vat an thit,
dodng vdt dn tap biéu thi loai thifc an ma con vat thuimg
an. Tuy nhién, da s6 dong vat 12 nhimg vat an co hoéi, an
thiic an ngoai thitc an chudn khi thic in thudng xuyén
khong thé ki€m dugc. Vi du, nai la dong vat an co, nhung
Ngoai n co va cdc cay khdc, ching thinh thoang an con
trung, giun hay trimg chim. Cin nhé rdng vi sinh vat [a
phén “bé sung” tt y&u trong méi thiic an ciia dong vat.

Dong vat phdi an. Nhung dé séng sét va sinh san
chdng ciing phdi can bing tiéu thu, tich luy va sir dung
thitc an. Vi du, con doi tich trit nang lugng phan 16n dudi
dang md co thé trong thdi ky nghi dong. An qué it, qui
nhiéu hay thic an hong c6 thé gay nguy hiém cho sic
khoé con vat. Trong chuong nay, chiing ta s& theo d&i
nhu cdu dinh dudng clia dong vat, kham phd mét s& thich
nghi ti€n hod khic nhau cho viéc tim kiém va ché bién
thic an ciing nhur nghién citu sy diéu hoa thu chi nang
lugng.

411

Thire an cua dong vat phai cung
cap du nang luong hoa hoc, cac
phan tir hitu co va dudng chat
thiét yéu

Hoat dong cta t€ bao, mé, co quan va clia todn bd con
vat, phu thudc vao ngudn nang lugng hod hoc trong thitc
dn. Nang luong nay, sau khi duge bién thanh ATP cung
cdp ning luong cho céc qud trinh tir sao chép DNA va
phan chia t€ bao téi nhin vi bay. Dé ddp tmg nhu cdu lién
tuc vé ATP, dong vat thu nhan va tiéu hod dudng chat nhur
carbohydrates, protein va lipids cho ho hap t&€ bao va du
trit nang luong.

Ngoai viéc cung cip nhién liéu dé san xuit ATP, thic
dn clia mot con vAt phii cung cfp nguyén liéu tho cin
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cho sinh téng hop. DE 1a0 ra nhimg chat phite tap cdn
cho sinh trudmg, duy tri ban than va sinh sdn, dong vat
phai ¢6 hai loai tién chat hita co tir thite an. Dong vat cén
ngudn carbon hitu ¢ (nhur duirdmg) va ngudn nitrogen hiru
co (thudmg 1a amino acid tir ticu hod protein). Khéi ddu
1 nhimg vat lidu ndy, dong vat ¢6 thé tao ra sy da dang
1ém chat hitu co.

Nhitg vt litu ma t¢& bdo dong vat doi hdi nhimg
khong thé duge 16ng hop goi 1a dwdng chat thiét yéu.
C6 duge 1 ngubn thire an, nhimg dudng chat ndy bao
gom cdc chit khodng va chat hitu co. MOt s6 dudng chat
1a thi€t yéu doi véi 1t cd moi ddng vat, trong khi do,
nhimg chét khéc lai chi cdn cho mot s6 lodi. V{ du, acid
ascorbic (vitamin C) 12 dudng chat thi¢t yéu cho ngudi va
linh trdmg, chudt lang, mot s6 chim va rin, nhumg khong
cfin cho da s6 ddng vat kKhéc.

N6i chung, mot thite an thich hgp, phdi thod mén ba
nhu clu dinh dudng: nang lugng hod hoc cho cic qud
trinh t€ bao, cdc don phan hitu co cho carbohydrate ciing
nhu cdc chat dai phan tir va cdc dudng chat thiét yéu.

Cac dudng chat thiét yéu

C6 bon loai dudng chat thiét yéu: amino acid thi€t yéu,
acid béo thiét yéu, vitamin va khodng.

Cac amino add thiét yéu

Dong vat doi hoi 20 amino acid dé tao ra protein. Da
sO cdc loai dong vat c6 thé téng hop khoing mot nita s6
amino acid nay, chi can khdu phén c6 nitrogen hitu co.
Amino acid con lai budc phai c6 san tir thifc dn dugc goi
1a amino acid thiét yéu (khong thay thé). Da s6 dong
vat, gdm ca ngudi 16n, doi hoi tdim amino acid trong thic
an (tré em con can amino acid thit chin, histidine).

Thirc an khong cung cdp di s6 lugng cia mot hodc
nhiéu amino acid khong thay thé gay su thiéu hut protein,
loai phd bi€n nhat cha su suy dinh dudng & ngudi. Nan
nhan thuong 1a tré em. Nhimg ngudi, néu song sét qua
tudi tho, thudng c6 thé luc yéu va tri tué kém phat trién.

Protein trong cidc san phdm dong vat nhu thit, trimg
va pho maét 1a “hoan chinh”, nghia 1a ching cung cép
tit ca cac amino acid khong thay thé theo ty 1é thich
hgp. Ngugc lai, da s6 protein thuc vat 1a “khong hoan
chinh”, thi€u mét hoac nhiéu amino acid khong thay thé.
Vi du, ngo, thi€u tryptophan va lysine, trong khi d6, dau
thiéu methionine. Dé ngan chin thi€u hut protein, khiu
phén an chay do dé6 phii két hgp céc san phdm thuc vat
v6i nhau nhim cung cdp di tdt ca amino acid thiét yéu
(Hinh 41.2),

Mot 56 dong vat c6 nhimng thich nghi, gidp chiing vurot
qua nhimg giai doan khi co thé doi hoi s6 lugng cuc 16n
vé protein. Vi du, & chim cénh cut, protein co cung cfp
ngudn amino acid cho san xuft protein méi khi 16ng dugc
thay méi sau thay 16ng (Hinh 41.3),

876 PHAN7  Hinh thal va chic ndng ddng vat

Cacamino acid thidt y&u cho ngudi truédng thapp,

Methionine

Cécloai ay

Valine
Threonine

Phenylalanipe

Leucine

Ngéd va cac
loai hat khac

Isoleucine

Tryptophan
Lysine

A Hinh 41.2 C4c amino acid khéng thay thé tir khiu phjp,
an chay. Ngb két hgp vdi ddu cung cdp cho ngudi truéng
thanh cac amino acid khdng thay thé.

A Hinh 41.3 Dy tri¥ protein cho sinh truéng. Chim canh cut
Nam Cuc phai du dat protein mdi khi ching thay 16ng (phat
trién 16ng v mdi). Vi mat tam thai bé do 16ng cach nhiét, chim
canh cut khdng thé bai hay an khi thay 16ng. Cai gi la nguén
amino acid dé san xudt protein long? Trudc khi thay 16ng, chim
canh cut tang manh khéi co. Sau d6, chim canh cut phan huy
manh protein cg, cung cdp amino acid cho tang trudng léng
mdi.

Cac add béo thiét yéu

Pong vat c6 thé tdng hop phin 16n chit khong tat ca acid
béo ma chiing cin. Acid béo thiét yéu (khong thay thé)
la nhitmg acid béo ma dong vat khong thé tdng hop duoc,
thuong khong no (chita mét hoac nhiéu lién két doi,
Hinh 5.12). Thi du, ngudi cin acid linoleic dé tao mot s6
phospholipid mang. Vi hat, cii va rau qua trong thifc an
ctia nguoi v dong vat néi chung cung cap mot lugng 16n
cdc acid béo khong thay thé€, nén su thi€u hut nhimg acid
ndy trong dudng chat hi€m khi xay ra.
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cac vitamin

yitamin 12 chit hitu co véi nhimg chite nang khéc nhau,
cincétrong khfu phin véi mOt lugng rét it, Vf du, vitamin
B2. trong ¢d thé duge bien thanh FAD, mot coenzyme,
duge sir dung trong nhiéu qud trinh chuyén hod, ké cd ho
hap t€ bao (Hinh 9.12). D6i v6i ngudi, 13 vitamin thiét
yéuda duge cong nhin, Tuy thude vao loai vitamin, lugng
vitamin cdn dao dong tir 0,01 dén 100mg/ ngy.

Vitamin dugc phidn loai thanh loai tan trong nudce va
tan trong ddu (Bang 41.1). Vitamin tan trong nudc gém
vitamin nhém B 12 nhimg hgp chat néi chung hoat dong
nhu coenzyme, con vitamin C cdn dé sdn xuit mo lién
két. Trong sO cdc vitamin hod tan trong ddu cé vitamin A,

dugce két hop vdi séc t6 thi gide clia mét va vitamin K c6
tdc dong trong dong mau. Mot vitamin khdc 13 vitamin D
gitip hdp thu calcium va tao xuong. Nhu c4u khiu phén
d6i vai vitamin D thay d6i vi co thé ngudi téng hgp dugc
vitamin D tir nhitng chdt khéc khi da dugc phoi dudi 4dnh
sdng mat troi.

D6i vdi nhimg ngudi ¢6 khau phin kém can d6i, viéc
bé sung vitamin hing ngly theo chi din Ia r4t hop .
Trén thuc t€, vin con biét rdt it nhimg liéu I6n vitamin
¢0 lgi ty nao cho siic khoé hoic an toan hay khéng. Tuy
nhién, qud liéu vira phai vitamin hoa tan trong nudc c6
kha nang vo hai, vi vitamin thita duoc bai xuit qua nuéc
tidu. Tuy nhién, thita vitamin tan trong ddu duoc tich luy

Vitamin
Vitamin tan trong nudc

Vitamin Bl (thiamine)

Vitamin B, (riboflavin)

Niacin (B,)

Vitamin B, (pyridoxine)
Acid pantothenic (B,)
Acid folic (folacin) (B,)
Vitamin B,

Biotin

Vitamic C (acid ascorbic)

Vitamin tan trong déu
Vitamin A (retinol)

Vitamin D

Vitamin E (tocopherol)

Vitamin K
(phylloquinone) -
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Nguén thirc an chinh

Thit lon, dau, lac, hat
nguyén cdm

Sén phdm tit bo sifa, thit,
cic hat gidu dinh dudng,
rau qua

Qua hach, thit, hat

Thit, rau qua, hat nguyén
cam

Da s6 thuc ph4m, thit, sdn
phdm bo sira, hat nguyén
cdm, cu

Rau xanh, cam, qua hach,
dau, hat nguyén cdm

Thit, triing, thuc phim
bo sita

Pau, cic loai rau xanh
khdc, thit

Hoa qua, rau xanh, dac
biét 1a chanh, suplo xanh,
cai bap, ca chua, 6t xanh

Tién vitamin A (beta
caroten) trong rau ¢6 mau
xanh sim, mau ving va
qua; san phim tir bo sita

Thuc phdm bo sita, long
do trimg, dugc téng hop
trong da ngudi dudi 4nh
sdng mat troi

D4u thuc vat, qua hach,
hat

Rau xanh, trd, cling dugc
san sinh do vi khuan tryc
trang

cdi thién hdp thu ion

—

Chuc nang chinh trong

co thé

Coenzyme dung tdch CO,,
khoi cédc chit hitu co

Thanh phdn coenzyme, FAD
va FMN

Thanh phén cta coenzyme
NAD* va NADP*

Coenzyme diing trong chuyén
hod amino acid

Thanh phén coenzyme A

Coenzyme trong acid nhan va
chuyén ho4 amino acid

Coenzyme trong chuyén hod
acid nhan; trudng thanh héng
ciu

Coenzyme trong tdng hop chat
béo, glycogen, amino acid

Téng hop sai collagen (cho
xuong, sun, ddy ching);
Chéng oxy hod, gidp khir doc,

Thanh phin sic t6 nhin, duy
tri m6 lién két, ngin cin tén
thuong mang t& bao

Gitip hap thu vi sit dung calci
vi phosphorus, gidp phat trién
Xuong

Khéng oxy hod, cin thuong
tén mang t&€ bo

Quan trong cho déng méu
°

CHUGONG BON MUCI MOT  Dinh dudng déng vat

L L —————————S LAY

Triéu chung thiéu hodc
qua thira

Bénh Beriberi (r8i loan than kinh,
thi€u mau)

Thuong tén da nhu nit né mép,
miéng

Thuong tdn da va b mdy tieu hod,
r6i loan thin kinh, tén thuong gan

D& bi kich thich, co gmt co rim,
thi€u mau, dang di bat dn, té
ciimg chan, diéu phéi kém

Mét moi, té cong, ngira tay va
chan

Thiéu m4u, khuyét tat bim sinh,
¢6 thé 1am lu mo triéu chimg
thiéu vitamin B,

Thi€u méu, rdi loan hé than kinh

Viém da c6 viy, r6i loan co thin
kinh

Bénh Scurvy (thodi hod da, rang,
much mau), yéu duéi, cham lién

vét thuong, mién dich suy yéu, roi
loan tiéu hoa :

MU, ting ty lé chét, dau diu, dé
bi kich thich, non mu'a, rung
tdc, nhin bi nhoe, ton thuong
gan va xuong

Bénh Ricket, (thodi hod xuong) &
tré em, lodng xuong & ngudi 16n,
ton thuong nio, tim mach than

Thodi ho4 hé than kinh
Khé dong mdu, ton thuong gan

va thiéu mau
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trong chait béo ca thé, Vi vaty, titu thu qué c6 thé tich lug
cfic hop chat gy doc.

Céc chat khoang

Chat khodng trong Khu phan 12 nhimg chat vo ca nhu
kém. Kali thudmg cin mot lugng nho, tir nhd hon Img dén
khoang 2.500 mg/ngdy (Bang 41.2). Nhu cdu khodng thay
ddi theo lodi ddng vat. Vi du, ngudi vA dong vt cb xuong
song ddi hoi s8 legng twrong doi Iém calei vA phosphorus
d¢ tao va duy 1A xuong. Ngodi ra, calcium cin cho hoat

dong thin kinh va co, cdn phosphorus 13 thinh phin cta
ATP va acid nhan. St 12 thanh phén ctia cytochrome, hoat
dong trong ho hdp t&€ bao (hinh 9.13) va cta hemoglobin,
mot protein két hop vdi oxygen cia héng cdu. Nhidu chat
khodng I cofactor tao nén cfiu tnic cdc enzyme, vi duy,
magnesium ¢ trong enzyme phan giai ATP. Dong vat c6
xuomg sdng cdn jodine dé€ tao hormone thyroxine, diéu
hoa (6¢ do chuyén hod. Ton natri, kali va chloride it quan
trong trong hoat dong thdn kinh va duy tri can bang dp
sudt thdm thdu giira cc 1€ bao va dich co thé bao quanh,

el W i oa T S it mﬂ:e -

Chitc nang chinh trong

Khoing Ngudn thic dn cothé Triéu ching thiéu*
( Calcium (Ca)  San phdm b sita, rau Tao xuong va ring, dong mdu, hoat  Phit trién cham, c6 thé m4t khéi
xanh, ddu dong thdn kinh lugng xuong
Phosphorus (P)  Sdn phim ba sita, thit, hat  Tao xwong va ring, cAn bing toan Yéu du6§. mat khodng tir xwong,
ngii c6e kiém, tdng hop nucleotide mdt calci
'g;?o Lwu huynh (S)  Protein tir nhidu ngudn Thanh phin ctia mot s6 amino acid ~ Triéu ching thi€u protein
= | Kali (K) Thit, san phim bo sifa, Can biing toan-kiém, cAn bing nuéc, ~ Suy nhugc co, bai liét, non,
E nhiéu loai qui, rau xanh,  hoat dong thdn kinh . yéu tim
§ < hat ngii céc
S | Chlorine (CI) Mudi dn Cin biing toan-kiém, hmh thanh dich  Chudt riit co, giam ngon miéng
= vi, hoat dong thin kinh, c4n bing ap
5 suit thim thiu
Natri (Na) Mué6i an Can bing toan-kiém, can bing nuéc,  Chudt rit co, gidm ngon miéng
hoat dong than kinh
Magnesium Hat nguyén cdm, 14 rau Cofactor, tao nang lugng sinh hoc R&i loan hé than kinh
(Mg) xanh ATP
St (Fe) Thit, triing, d4u, hat Thanh phén cia hemog!obm chat Thi€u méu do thiéu sit, yéu,
nguyén cam, li rau xanh  mang dién tich trong chuyén hod mién dich suy giam
nang lugng, enzyme cofactor
Fluorine (F) Nudc udng, che, hdi sin ~ Bdo vé ciu tric rang (c6 thé ca Tén s6 sau ring cao
: xuong)
Kém (Zn) Thit, hai san, hat ngiic6c  Thanh phén ciia mot s6 enzyme tiéu  Kém phit trién, da bat thuong,
hod va protein khic suy yéu kha ning sinh san, mién
dich suy giam
Pong (Cu) Hai san, qua hach, dau, Enzyme cofactor trong chuyén hod Thi¢u méu, tim mach di dang
thit sét, tdng hop melanin, van chuyén
dién tir
Manganese (Mn) Qua hach, hat ngii céc, Enzyme cofactor Xuong va sun di thudng
rau qua, che
TIodine (I) Hai san, sin phim bo sita, Thanh phin ctia hormone Budu cd
mudi iodized
Cobalt (Co) Thit va sin phdm ba sita Thanh phan vitamin B, Khong, trir thi€u vitamin B,
Selenium (Se) Hai san, thit, hat ngii c6c  Enzyme cofactor, chit chéng oxy Dau co, gidm hoat dong co tim
nguyén cdm hod, hoat dong két hop véi vitamin E
Chromium (Cr) Nim men, gan, hii sin, Lién quan dén chuyén hod nang Chuyén hod glucose suy giam
thit, mot s6 rau qua luong va glucose
Molybdenum (Mo) Rau, hat ngii c6c, mot s6  Enzyme cofactor Réi loan bai tiét, cic hop chat
loai rau chifa nitrogen

K Ta’t cd nhung nguyen to’ kho.’mg nay déu c6 h.u néu su dung quai héu :
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Anmot s6 lugng 16n mot s6 mudi khodng ¢6 thé pha
huy cAn bing ndi mo6i va gy doc. Vi du, thuong tdn gan
do qud tai sit da xdy ra khodng 10% dan s6 cdc nude
chiu Phi khi nguén meée dic biet nhiéu sit, Nhiéu ngudi
& nhimg viing ndy ¢6 nhimg thay ddi di truyén vé chuyén
hod Khodng, tang tdc dong c6 hai d6i véi thira sit. Trong
nhimg vi du Khéc, thira mudi an (NaCl) khong gdy doc
nhimg 1am tang huyét dp. Bay 12 van dé dac biet cho murde
M§, noi ngudi dan ticu thu mudi gap 20 14n lugng natri
ciin thiét. Thitc an déng gé6i thudng chira nhidu mudi an,
ngay cd Khi ngudi ta Khong cdm thdy man, '

An khong du chat

Thitc an khong ddp img cdc nhu cdu thiét yéu cé thé din
dén tinh trang thi€u an hodc suy dinh dudng. Thié¢u an 1
hau qua cla viée thie dn cung c4p ft nang lugng hon nhu

chu co thé. Nguge lai, suy dinh duéng phit sinh do thi€u
mot hodc nhiéu dudng chat thiét yéu trong khdu phén
mot thoi gian dai. Ca hai trudng hop dnh hudng x4u dén
sitc khoé va su song.

Thiéu 3n

Khi dong vat bi thi€u an, mot loat cdc su kién c6 thé xay
ra. Co thé st dung m& va carbohydrate du trit. Co thé bét
diu phén huy protein 1am nhién liéu. Co bit ddu giam
vé kich thudc. Nio thi€u protein. Néu nguén nang luong
duva vao van duoc duy tri it hon nang lugng cin tiéu thu,
dong vat s& chét din. Ngay ca khi dong vat thi€u an trim
trong van séng s6t, mot s6 thuong tén cé thé khﬁng duge
phuc héi.

Vi 56 luong thich hop ctia mot san pham chinh duy
nhét nhut gao hoic ngé c6 thé cung c4p di calo, thi€u an
& ngudi phd bién nhat khi han hén, chién tranh, lut bao
hay cdc khing khodng khic nghiém trong vé nguén cung
cdp thuc phim. G chau Phi phia nam Saharan, noi nan
dich AIDS da lam té liét cic cong déng nong thon ciing
nhu thanh thi, gdm 200 triéu tré em va ngudi 16n khong
¢6 du thifc an.

Thinh thoang, thigu an xay ra & tdng 16p thugng luu
do hau qua cta su r6i loan an uéng. Vi du, chimg biéng
an, lam cho ngudi, thuong la phu nit, cadm thay déi ghé
gém.

Suy dinh dudng

Tic dong c6 thé c6 clia suy dinh dudng la bién dang, bénh
tat va tham chi gdy chét. Thi du, gia siic, huou nai, dong
vat an c6 khéc 6 thé phat trién xuong bi gion dé gy néu
chiing 4n thuc vat moc trén dat thi€u phosphorus. Mot s6
dong vat an co ¢6 thé bl nhing chat bi thi€u bing cich
an c4c nguén mudi dam dic hoac céc chit khodng khéc
(Hinh 41.4). Trong s6 nhimg dong vat an thit, nghién ciu
gdn day phat hién, nhén c6 thé diéu chinh thi€u khiu phan
béing bit con mdi phuc héi lai can bing dinh dudng.
Giéng nhitng dong vat khéc, thinh thoidng con ngudi
ciing bj suy dinh dudng. O nhimg noi dan s6 s6éng chi
yéu véi khdu phdn com don thudn, ngudi dan thudng bi

A Hinh 41.4 Lay dudng chat thiét yéu bang an gac. Mot
con tudn 1dc, mot dong vat an cd Bac Cuc, nhai mét chiéc gac
bi loai bd tir ddng vat khéc. Vi gac chia calcium phosphate, tap
tinh nay phé bién trong nhifng con an ¢é, séng & viing dit va
thutc vat thiéu phosphorus. Pdng vat cdn phosphorus dé tao
ATP, acid nhan, phospholipid va cac thanh phan khac cla xuong.

thi€u vitamin A, c6 thé gay mi hoac chét. D€ khic phuc
vin dé nay, cic nha khoa hoc da tao ra mot giong lda tdng
hop dugc beta-carotene, chit c6 mau vang cta vitamin A,
rdt phong phi & ca rét. Loi ich tiém tang cla “lda vang”
vO ciing I6n, vi hién nay, 1 dén hai 2 triéu tré em khip thé
gi6i chét hing nam do thi€u vitamin A.

Danh gia nhu ciu dinh dudng

Xdc dinh khdu phan Ii tuéng cho quin thé ngudi 1a rat
fquan trong nhumg lai 1a van dé rit kho déi véi cic nha
khoa hoc. La d6i tugng nghién cifu, con ngudi dit ra nhiéu
thich thitc. Khong gidong dong vat thi nghiém, con ngudi
da dang vé di truyén. Con ngudi ciing séng & nhimg moi
truong rit khic nhau hon 12 mot moi trudng én dinh va
dong nhat, ma cdc nha khoa hoc sit dung dé so sdnh trong
cdc thi nghiém. M6i quan tam vé dao dic lai dit ra thém
mot rao can. Vi duy, that khong thé chap nhan nghién ciu
vé nhu cdu dinh dudng ctia tré em theo cich c6 thé lam
tdn hai su tang trudng hay phit trién cua tré.

Nhimg phuong phép dugce sit dung dé nghién cifu dinh
dudng & ngudi di thay ddi ddng ké theo thdi gian. Dé
trinh gy hai cho nguoi khic, vai nha nghién ciu phit
hién ra vitamin th€ ky truéc da tu sit dung minh nhu
nhitng dong vat thi nghi¢ém. Ngay nay, mot cdch ti€p can
quan trong 1a nghién citu nhimg khi€m khuyét di truyén
lam r6i loan sy hdp thu, du trit hoac sir dung thic an. Vi
du, mot r6i loan di truyén dugce goi 12 réi loan sit huyst,
gdy tich luy sit khi khong c6 bat ky sif tiu thu hay biéu
hién di thudng nao vé sit. May mén, r6i loan phé bign nay
dé diéu tri. Rit mdu déu dan dé loai b sit thira khdi co
thé c6 thé phuc héi can bing noi méi. Bing cich nghién
ciru gene kKhi€ém khuyét gdy bénh, cdc nha khoa hoc di
nim dugc nhiéu diéu vé diéu hoa hap thu sit.

Nhiéu hiéu biét su hon trong dinh dudng hoc & ngudi
dugc xudt phit tir dich té hoc, mot khoa hoc nghién ciu
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stic khoé vd bénh con ngudi & mie dd quin thé, Bing
céich theo ddi nguyén nhan vi phan b6 bénh trong nhiéu
cd thé, cde nha dich 1& hoe ¢6 thé nhan biét cde chién hrge
dinh dudng tiém &n dé phong ngira, kiém so4t céc bénh
vi 16i loan, Vi du, céic nha nghién citu phit hi¢n thay thu
nhan khdu phén vitamin acid folic vé can ban gidm tdn s¢
khi¢m khuy€t 6ng thin kinh, mot khuy¢t tat bim sinh rét
nghiém trong, doi khi gay chét.

Khiém khuyét 6ng thin kinh xay ra khi mo khong
di kha nang bao quanh nio va tuy song dang phat trién.
Trong nhitng thap nién 1970, cdc nghién ciu phét hién
thay cdc kKhi¢m khuyét véi tin s6 cao hon ¢ tré em sinh ra
tr phu nit ¢6 thu nhap thap. Richard Smithells, tir trrdmg
dai hoc Leeds, nghi ring suy dinh dudmg trong s6 nhimg
phu nit ndy ¢6 thé 12 nguyén nhan chinh, Nhu di miéu ta

S T T . — S ———Y

V H‘ﬁh4'._5-."- am nieu

| Ché dd &n c6 thé dnh hudng dén tan sé khuyét
tat bam sinh khong?

THINGHIEM Richard Smithells & trudng dai hoc Leeds da
kiém tra tdc ddng bd sung vitamin d8i véi nguy co khiém
khuyét ciia 6ng than kinh. Phu nif c6 mét hodc nhiéu
con véi khiém khuyét nhu thé dugc chia lam hai nhém.
Nhém thi nghiém gém nhitng phu nit c6 ké hoach mang
thai va bit ddu uéng hdn hop vitamin it nhat bén tudn
trudc khi mang thai. Nhém déi chiing gém nhing phu nlr
khéng uéng vitamin ké ca phu nir tif chdi uéng va phu nit
da mang thai. 56 khiém khuyét 6ng than kinh trong qua
trinh mang thai dugc ghi lai theo ting nhém.

KET QUA
S6 tré em/thai | Tré em/thai
Nhém dugc nghién ¢6 khiém
l clfu khuyét éng
| than kinh
r B4 sung vitamin 141 1(0,7%)
(nhém thi nghiém)
Khéng bé sung 204 12(5,9%)
vitamin (nhém déi
ching)

KETLUAN  Nghién citu ching minh ring bé sung
vitamin han ché khiém khuyét ng than kinh, it nhat
trong Iic c6 mang sau lan sinh dau tién. Cac thi nghiém

| tiép theo chi ra rdng chi mét minh acid folic c6 tac dong

bao vé tuong tu.

NGUON R. W. Smithells et al,, Possible prevention of neural
tube defects by periconceptional vitamin supplementation,
Lancet 339-340 (1980).

L1 Poc va phan tich bai bdo géc trong

RUc hanh tim nie
A

muc Thuc hanh tim hiéu: Giai thich bai bdo khoa hoc.

Nghién ctu tiép theo dugc thiét ké dé tim
hiéu xem liéu néu b sung acid folic cé ngan can khiém
khuyét 6ng than kinh trong thdi gian cé mang ldn déu .

hay khong. Dé xac dinh s6 lugng déi tugng cén thiét, cac
nha nghién ctu cdn thém théng tin nao?

880 PHAN7  Hinh thai va chic ndng ddng vét

& Hinh 41.5, ong ta dd nhan thdy ring b8 sung vitamiy,
1Am gidm déng ké nguy co khi€m khuyét 6ng thin kinh
Trong céc nghién ciu khdc, dng da cho biét acid folic (B
1A mot vitamin chiu trich nhiém dac hiéu, vé sau kh;irqn
phd ndy duge cdc nha nghién citu thira nhan. Dya trep
chimg ¢t nay, FDA nam 1998 bit ddu yéu cdu acid folic
phai duge bd sung vao cdc san phim hat, duge sir dung
lam bdnh my, ngii c6c va thic an khac. Nhimg nghicn
ctiu 1iép theo di chimg minh tinh hi¢u qua cta chuong
trinh ndy trong viéc 1am giam nhe tdn s6 khi€m khuyé
ong thin kinh. Vi vy, & thdi diém khi vi phiu thuat va
chdn dodn hinh anh tinh vi ngy tri hang ddu, nhiing thay
ddi khdu phdn don gian nhu bd sung acid folic hay tigy
thu “Lida vang" c6 thé 1a mot trong nhiing déng gop Ion
nhat cho sitc khoé con ngudi.

41.1

1. T4t ca 20 amino acid cin thiét cho hinh thanh
protein dong vAt. Tai sao t4t ca chiing khong phai
13 nhimg amino acid khong thay th€ d6i vdi khiu
phén dong vat

2. Giai thich tai sao vitamin lai c4n véi s6 luong it
hon nhiéu so véi carbohydrate.

3. [EEELED Néu mot con vat & vuon thii ¢ bidu

hién suy dinh dudng, lam thé nao nha nghién ciru

xéc dinh 12 thiéu dinh dudng? I

Cau trd 13i c6 trong Phu luc A.

41.2

Nhimg giai doan chinh trong xurly

thirc &n 1a an, tiéu hoa, hap thu va

dao thai
Trong phin ndy, chiing ta di tir nhu cdu dinh dudng dén
co ché xir 1y thifc an clia dong vat. Xir 1y thifc an co thé
dugc chia 1am bén giai doan rd rét: an, tiéu hod, hap thu
va dao thai. Giai doan thit nhat, an, la dong tac an. Thic
in c6 thé duoc an dudi dang chat 16ng va chat ran. Hinh
41.6 khao sit va phan loai nhimg co ché in chinh, dién ra
& dong vat. Dua vao su bién dong nguén thitc an, khong
ngac nhién khi chién lugc chi€t xudt cac chat tir thic
an ciing khdc nhau 16n trong nhimg loai dong vat. Tuy
nhién, ching ta s& tap trung vio nhimg qua trinh chinh,
tam ngimg c6 chu ky dé xem xét mot s6 dac diém thich
nghi v6i thitc an hoac véi méi trudong dic biét.

Trong tiéu ho4, giai doan thit hai ciia xir ly thic an,
thitc an duoc nghién thinh nhimg chat di nho dé co thé
hdp thu. Giai doan nay rét cdn thiét vi dong vat khong thé
sir dung truc tiép protein, carbohydrate, acid nhan, chat
béo va phospholipid trong thitc an. Mot vin dé 1a nhimg
chét nay qud 16n dé qua mang vao t€ bao dong vat. Ngoai
ra, nhimg chat phic tap trong thifc an khong phai tat ca
déu y hét v6i nhimg chit ma co thé cdn cho mo va hoat
dong nhat dinh cta con vat. Khi cac phan tir hitu co lon
dugc phan gidi thanh cdc tiéu phin nho hon thi con vat cé
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¥ Hinh41.6

Khao sat B6n co ché &n chinh ¢ dong vat

B
s

Nhidu ddng vat nude 13 vat an can vin chuyén sang loc nhimg
can thic an lo mg trong nude. Vi du, gin v6i ham trén clia
cd voi lung 21 12 nhimg tAm gidng lwge, duge goi 1A tim simg
ham d¢€ loc 14y cdc dong vat khong xwong s6ng nhd va cd tir
khoi luong nuée khéng 16. Trai va hau ciing 13 dong vat an can
vin. Chiing diing mang dé giit nhimg mAu thic an bé ti, sau dé
cfc 16ng quét cdc phin tir thirc dn vao miéng trong mét ming
co mong.

T ——

Vit an co chat 1a nhimg dong vat
sdng trong hode trén ngudn thire
an ctia chiing, Sau budm hai 14, du
tring bo nhdy 4n xuyén moé mém
ctia 14 sdi, khi di qua ching dé lai
mdt vét phan dai phia sau. Mot s
vit an co chit gdm gioi (Ju triing
rudi) dao hang trong xde sdc var.

Vat an chat long hit chit bd
tr vat chi s6ng. Mudi chich
da ngudi vai chi€e voi, phin
miéng kiu chich hit gi6ng
kim réng d€ hit mdu (inh
mau SEM). Tuong tu, rép
virg 13 vit an chat long, rit
nhua clia cdy. Nguge vdi cdc
ky sinh, mot s6 lodi dn chAt 16ng thuc su c6 1gi cho vat chi. Vi
du, chim rudi vi ong khi hit m4it hoa chiing dem phin tir hoa
ndy sang hoa khic gitp thu ph4n cho ciy.

Da s6 dong vat ké ca ngudi 12 dong vat an khoi ldn, an
nhiing manh thic 4n tuong d6i Ion. CAc thich nghi cla ching
£6m xdc tu, cang, vudt, rang doc, ham, rang ... cé_lhé giet
con méi, xé nhd miéng thit hoac cy ¢6 thanh nhimg miu nho
hon. Trong canh & day, mot con tran dé dang bit dfu nu6t
mot con linh duong vira bi bt va bi gi¢t. Rin khong thé xé

thirc an ca minh thanh céc miéng nhd nén phai nuét toan bo
con modi ngay ca khi con mdi 1én hon con rin vé dudng kinh.
Chiing nuét duge nhur the vi riing hdm dudi duge khép long
1€0 vdi hop so biing mot day ching dan héi, cho phép mi¢ng
va hdu md rat rdng. Sau khi nuét con méi, c6 thé mat hon mot
gid, con tran s& gidnh hai tudn hodc hon dé tieu hod.
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< Hinh 41.7 B&n gial doan
trong ch& bién thic &n.

Cac phan
trnhd >

~

thuc an e *
A e \‘\

2
¥ 7 Tidu hoa hod hoc 2 x
Tieuhod (thuy phan bing enzyme) f: E,fghta,?mh

co hpe dudng di vao
té bdo co thé
Thurc an
s J
S—
© An © Tieu hod © Hipthy

thé sir dung nhimg phan tir ndy dé hop thanh nhimg chat
phiic tap hon ma né cin. Vi dy, mic dd rudi qua va ngudi
¢6 thire an khéc nhau, cé hai déu bién protein trong thic
an ciia minh thanh 20 amino acid nhu nhau, tir d6 ching
hop thanh céc loai protein dac hiéu cho lodi cha ching.
Hay nhé lai tr Chuong 5, méi t&€ bao tao ra dai phén tir
hay chét béo bang cdch két hop cic thanh phin nho hon
lai v6i nhau. Diéu d6 dién ra bing c4ch loai b6 mot phan
tr nuGc cho mdi lién két dong hod tri méi hinh thanh.
Tiéu hod hod hoc bdi cdc enzyme ngugc chiéu véi qua
trinh ndy bang cich phd v& lién két véi su thém nudc
(xem Hinh 5.2). Qu4 trinh phan giai nay dugc goi 1a thuy
phan enzyme. C6 nhiéu loai enzyme khac nhau xiic tic
cho qud trinh tiéu hod cac chat phic tap trong thiic an.
Duong da va duong d6i duge phan huy thanh duong don,

protein dugc phan huy thanh amino acid, acid nhan thanh -

céc nucleotid. Thuy phan enzyme ciing giai phéng acid

béo va cic thanh phan khéc tir md va phospholipid. Tiéu .
hod hoa hoc nhu thé 1a thudng duge thuc hién sau tiéu -

ho4 co hoc-vi du bing cdch nhai thiic dn. Tiéu hod co hoc
1am v& thic an thanh cdc mdu nhé hon, tang dién tich bé
mat, c6 gia tri cho tiéu hoa ho4 hoc. ;

Hai giai doan cu6i cung cta xir 1y thifc an xdy ra sau
khi thitc an dugc tiéu hod. Trong giai doan thit ba, hiap
thu, t€ bao dong vit hap thu nhimg chit don gian nhu
amino acid va duong don. Pao thai hoan thanh qua trinh
tiéu hod khi nhitng chat khong dugc tiéu hod dugc thai ra
ngoai. Hinh 41.7 t6m tét 4 giai doan trong xr 1y thifc an.

Cac khoang tiéu hoa

Khi khdi quét vé qua trinh xr 1y thirc an, ching ta thay
cédc enzyme tiéu hod thuy phan cung loai vat liéu sinh
hoc (nhu protein, chat béo, carbohydrate), tao nén co thé
chinh con vat, Vay thi, dong vat |Am thé€ nao c6 thé tiéu
hoé thic an ma khong tiéu ho4 t¢ bao va mo6 cua chinh
minh? Thich nghi ti€n hod dugc phit hién trong pham
vi rong cua cdc loai dong vat 1a xir Iy thitc an trong céc
khoang chuyén hod. Khoang tiéu hod nhu thé cé thé 1a
ndi bao, dudi dang cic khong bao thirc dn, hodc ngoai
bao nhu c4c co quan hodc hé tiéu hod,

882 PHAN 7  Hinh thal va chic ning ddng vat

Tiéu hoa ngi bao

Khong bdo thic an 1a by
quan, & d6 enzyme thuy phap
phan gidi thirc an, 1A khoang
tiéu hod don gian nhat, Thuy
phan thitc an trong khong bag
goi 12 tiéu hoa ndi bao, bj
ddu sau khi t& bao nhin thic
an rén bing thuc bao hoic thie
an 16ng bing 4m bao (xem

Vat li¢u khong Hinh 7.20). Khong bao thic

uel HoauLRe an vira méi hinh thinh hop
nhit v6i lysosome, bao quan
O Baltiét chia enzyme thuy phan. Sy

sdp nhap cic bao quan mang
thic 4n véi bao quan chira c4c
enzyme, cho phép tiéu hod xay
ra mot cdch an toan trong khoang bi bao xung quanh bgi

mot mang bdo vé. Mot s6 it dong vat nhu bot bién, tieu

hod thitc 4n ca chiing hoan toan bing co ché nodi bao
(xem Hinh 33.4).

Tiéu hoa ngoai bao

J da s6 dong vat, it nhit mot s6 phan tng thuy phan xay
ra theo kiéu tiéu hoa ngoai bao, su phan huy thic an
trong cic khoang dugc néi tiép phia ngoai co thé con vat,
C6 mot hoac nhiéu khoang tiéu hod ngoai bao gidp con
vat an mot lic duge nhiéu thic an hon 1a so véi an theo
kiéu thuc bao. .

Nhiéu déng vat v6i ciu tao co thé tuong déi don gidn
c6 khoang tiéu hod vGi mot ctra duy nhat (Hinh 41.8).
Tdi nay duoc goi 12 xoang da day mach c6 chiic nang
vira tiéu hod vira phan phéi chat dinh dudng di khap co

Thuc an Xoang da

Ma biéu bi

Bi€u mé rudt

A Hinh 41.8 Tiéu hoa & thuy tic. Tiéu hod bdt ddu trong
xoang da day mach va dugc hoan tit trong té bao sau khi cac
hat thifc &n nhd dugc cc t& bao biéu bi chuyén hoa nudt vao
trong té bao.
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hé (mach & dy c6 nghia 12 mach dn chat dinh dudng).
pong vat an thit ¢6 sgi cham duge goi 1a thuy tirc, 12 mot
vf du dién hinh vé hoat dong clia Khoang tudn hoan -ticu
hod. Thuy tirc sir dung xiic tu dé nhéi con moi bt duge
qua miéng vio khqnng tudn hodn-tiéu hod. T¢ bio tuyén
chuyén hod cuia bidu bi rudt & thuy tie, 16p mo 16t xoang,
sau dd i€l enzyme tiéu hod, phan gidi mo mém ctia con
mdi thinh nhimg mau bé xfu. T¢ bo khic clia bidu bl
rudt nhan nudt cde phin tr thire an, G cde loai bot bién,
da s6 qud trinh thuy phan cdc dai phan tir xdy ra bén
trong 1€ blo. Sau khi thuy tie tieu hod thite an, nhitng thit
khong duge tieu hod & lai trong khoang tudin hodn-tiéu
hod nhr bd xwong ngodi cia gidp xdc nho, duge dio thai
qua cing mot 16 (mi¢ng) ma trwde do6 thike an da di vao.
Nhiéu sén 14 cling c6 khoang tudn hodn-tiéu ho4 véi mot
16 duy nhat (xem Hinh 33.10).

Nguge véi thuy e va sdn 14, hau hét dong vat c6 6ng
titn hod kéo dai giira hai ctra, miéng vd hau moén. Mot
6ng nhu the duge goi 12 ong tiéu hoa hoan chinh, hay
phd bién hon, 6ng thirc an. Vi thitc an di chuyén doc 6ng
tieu hod theo mot chiéu duy nhét, 6ng c6 thé duoc b6 tri
thanh nhing khoang chuyén hod, thuc hién tiéu hod va

Ruodttrudc  Rudt gilla Rudt sau

hap thu dudng chét theo timg bude (Hinh 41.9) Con vat
vGi mot 6ng tiéu hod c6 thé an trong khi thirc 4n trude dé
vin dang duoc tiéu hod. Day la ky tich ma duémg nhu khd
thé thye hién duge hoac thue hi¢n khong duge hieu qua &
céc lodi dong vat c6 khoang tudin hoan-tiéu hoi. O phin
sau, ching ta sé khdm ph4 t6 chic khong gian va chic
niing ctia 6ng tiéu hod.

41.2

1. Hay phan biét cu trdc t6ng thé clia khoang tu4n
hodn-tiéu hod véi cu trdc 6ng thitc in.

2. Xét & khia canh nio thi dudng chét tir thic an vira
méi in thuc su khong & “trong” co thé clia ban
trude giai doan hdp thu clia qué trinh xir I§ thic an?

3. [EEMENETR Theo nghia rong, diéu gi tuong ty
ban c6 thé nhan biét giita tiéu hod trong co thé
dong vAt v tiéu thu xang trong 6t6? (Ban khong

cén biét vé co khi 6t6). I

Cau trd i c6 trong Phu luc A.

(a) Giun dat. Ong thic an ciia mot giun dit gdm hdu co gidp
hut thic &n qua miéng. Thidc 8n qua thuc quan dugc du
tr, 1am u6t trong diéu. Tiéu hod co hoc xdy ra & mé co
dung dé nghién thuc an nhd cdc manh cét va soéi. Tiép dén,
tiéu hod va hap thu xdy ra trong ruét, noi cé nép gap lung,
rudt b, lam tang dién tich bé mat d& hap thu dudng chét.

(b) Chau chdu. Chau chdu c6 vai ngin tiéu hod, nhém thanh
ba vuing chinh: ruét trudc véi thuc quan va diéu; rudt gitra
va rudt sau. Thifc an dugc lam uét va du trir trong diéu,
nhung phdn |dn tiéu hoa xdy ra & ruét gilta. Da day, phan
kéo dai ctia rudt gilfa hinh tui c6 téc dung tiéu hoa va hap
thu.

(c) Chim. Nhiéu chim cé ba budng tach rdi: diéu, da day va
mé, nai thitc &n dugc nghién va nhao truéc khi chuyén
sang rudt. Hoat dong clia diéu va mé rat giéng clia giun
dat. 3 da s chim, tiéu hod hod hoc va hip thu dudng chit
xay ra trong rudt.

A Hinh 41.9 Bi€n d8i trong cac ong thic dn.
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M3

Co quan chuyén hoa cho cac giai
doan xurly thirc an tao nén hé tiéu
hod ¢ dOng vat co vu

Vi hiu hét dong vat, k& ca dong vat ¢6 i, 6 mot ong
tidu hod, chiing ta ¢6 thé diing hé tiu hod ctia thi nh
mot Vi du dién hinh vé nguyen Iy chung trong xit Iy thiic
an. O thi, he tidu hod duge cau tao tir mot ong tieu hod
vi nhimg tuyén phu khic nhau, bai tiét dich tiéu hod qua
ong din A6 vdo Ong tieu hod (Hinh 41.10). Tuyén phuy
cla h¢ titu hod & ddng vat c6 vi gém ba cdp tuyén nude
bot, tuyén tuy, gan va tdi mat.

Thite an duge ddy doc Ong thite an bing cdc nhu
dong, nhimg séng co va dan luan phién nhau & co tron
thanh 6ng titu hod. Chfnh nhu ddng gitip ching ta ché
bién Va tiéu ho4 thic an ngay khi dang nim, 3 mot s6
chd ndi giita cdc ngan chuyén hod ctia 6ng tiéu hod c6 16p
co tao thanh nhimg van vong tron, duge goi 1A co thit.
Hoat ddng gi6ng kéo gidi mit dé bit Ong thic an, co thit
di€u chinh sy di qua caa thitc an trong cic ngan clia dng
tiéu hod.

Dung hé tiéu ho4 & ngudi 1Aam m6 hinh, chidng ta hiy
theo ddi thitc an di qua 6ng tiéu hod. Bing cich nay,

Phan di lén
cia rudt gia

chiing ta sé kiém tra chi tiét hom diéu gi xdy ra v6i th,
an trong mdi ngan tiéu hod,

Khoang miéng, hdu va thyc quan

An va nhimg butée tiéu hod ddu tien xdy ra trong mép,
hay khoang mié¢ng. Ti¢u hod co hoc bét ddu khi rang ¢4
hinh dang khac nhau, cit, 1am vé va nghién thic an, lam,
thitc an sém dugc nudt va tang di¢n tich bé mat. Trong
lic dé, sy ¢6 mat cua thitc an kich thich phin xa thi,
kinh, 1am cho tuyén nudGe bot tiét ra nude bot qua Gng
din vao khoang miéng. Nudc bot ciing ¢é thé duge giji
phong trude khi thie an vao miéng, dién ra bdi su lien he
di hoc duge gilta viéc an va thdi gian trong ngay, mi;
thie an hodc cdc kich thich khéc.

Nudc bot bit diu tiéu hod hod hoc trong khi vin big
vé khoang mi¢ng. Amylase, mot enzyme trong nuéc bot,

« thuy phan tinh bot (mot polyme glucose tir thuc vat) v3

glycogen (polyme glucose titdong vat) thanh polysacharid
nhd hon va thanh dudng doi maltose. Mucin, met
glycoprotein tron nhdy (hgp chat carbohydrate protein)
trong nudc bot, bao vé 10p 16t khoang miéng khéi bi xay
suGt. Mucin boi tron thitc an trude khi nuét. Cic thanh
phin bd sung clia nuée bot ké ca chat dém, ngan can say
ring bing cdch trung hoa acid va nhimg chat di¢t khuin
(nhu lysozyme, xem Hinh 5.19) chong lai vi khudn vao
miéng vdi thic an.

Tatrang
——Rudt non
J—Rujtgia
So d3 phac hoa hé théng
Hau mén tiéu hod clia nguwi

Manh trang

A Hinh 41,10 Hé tiéu hoa & ngudi. Sau khi thiic dn duoc nhai va nuét, phai mat 5-10 giay dé

qua thyc quan xudng da day, noi phai mdt 2-6 gid dé tiéu hoa mot phan. Tiéu hod cudi cung va
h&p thy dudng chat xdy ra & rudt non phai mét 5-6 gid. Trong vong 12-24 gid, bat ky chit nao
khéng dugc tiéu hoa déu phai qua rudt gia dé tao phan, phan dugc thai ra ngoai qua hau mon.
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Gi6ng mOt ngulsi géc cilta bio vé va gitip dd moi ngudi
vdo trong mOt tod nha, ludi gitip cdc quéd trinh tidu hod
pang cdch dénh gid cdc chat an vdo vi sau d6 gitip chiing
di xa hon. Khi thitc an t¢i khoang miéng, Iudi giit vai trd
quy€t dinh trong viéc phan bi¢t thitc an ndo nén dwge xit
1y théem nita (xem Chuwong 50, thdo ludn vé cdm gide vi
gidc). Sau khi thie an thay ¢6 th& chap nhan duge thi hoat
dong nhai bit ddu, cdc chuyén dong ctia ludi nhdo tron
thifc an, ndn thirc an thanh vién, duge goi 1’vién thirc an.
Trong thdi gian nudt, ludi gidp ti€p bing cdch ddy vién
thitc an ra sau khoang mi¢ng, vao héu.

Hau hay viing ¢8 hong, cira m& vao hai dudng: thuc
qudn va khi quan. Thire quan ngi véi da day, trong khi
d6 khf quan nGi v6i phéi. Do d6, nu6t phai dan dung cdn
than d€ gitr thitc an khoi vao VA cin trd dudng ho hap. Khi
ban nudt, ndp sun cdn goi 1A ndp thanh qudn ngin thitc an
vio khf quan bing cdch phii thanh mén, céc day thanh va
16 gitia chiing. Pugc chi din biing céc cir dong ctia thanh
quan, phin trén clia bd may ho hip, co ché nuét hudng
mébi vién thitc an <o cira thue quan (Hinh 41.11, buéc
1-4). Néu phan xa nu6t kém, thitc dn hodc dé ubng c6 thé
dén khi quan gay nghén khi quan. Do thi€u luéng khong

Vién thic an

Nép thanh
quan nang lén

—>

Co vong thuc
quan co

N&p thanh
quan déng

Thanh mén
nang lén
va déng lai

Thyc quan

khf vdo phéi ¢6 thé chét, néu vat cin khong duge ddnh
bat khdi bing mot con ho manh hoic mot luc ddy manh
Ién ctia co hoanh (ho hap nhan tao)

Thyc quan chita ca co van lin ca tron (xem Hinh 40.5).
Co van & phin dinh cta thye quan va chii dong trong khi
nudt. O toan bo phén con lai ctia thuc quan 12 co tron hoat
dong theo nhu dong. Chu ky co déu dan ddy vién thirc
an xudng da day (xem Hinh 41.11, buéc 6). Cing véi
cdc phdn khic cia hé tieu hod, hinh th4i cda thuc quin
phi hgp vdi hoat dong clia n6 va thay déi theo timg loai.
Vi du, cd khong c6 phéi do d6 ¢6 thuc quan rat ngén. S&
khong ngac nhién khi huou cao c6 ¢6 thuc quan rat dai.

Tiéu hoa ¢ da day

Da day ndm ngay du6i co hoanh, phia trén khoang bung.
Mot it dudng chdt dugc hdp thu tir da diy vio dong miu,
nhung da day chii y&u du trir thic an va tiép tuc tiéu hos.
Véi nhitng nép gip giéng dan iccoc va thanh rat dn héi,
da diy c6 thé cang ra dii chira khoing 2 lit thic an va
dich. Da day tiét dich tiéu hod duoc goi 12 dich vi va tron
dich ndy véi thitc in thong qua hoat dong nho tron. Hén
hop cia thitc an an vao va dich vi dugc goi 12 nhil trap.

O Co thit thuc
quan dan, cho
phép vién thic an
vao thuc quan.

Nép thanh
quan ha
xuéng
Thanh mén

—_—— ha xuéng
vamdra
Covongthuc @ 55y khivién Covong
quindanra thic 3n da vao thyc qudn
thuc quan, colai
thanh quan )
chuyén dong
xudng, mg
dudng hé hap.

€ Phan xa nuét
dugc khdi dong
khi vién thuc an
tdi hau.

@ Khi mét nguai khong
nudt, co that thuc quan co,
ndp thanh quan nang lén,
thanh mén md, cho khong
khi di qua khi quan vao phdi.

A Hinh 41.11 Timiéng dén da day: phan xa nugt va nhu
ddng thuc quan.

© Thanh quan la

phén trén cda bd @ Séng co co

méy ho hdp, nang (nhu dong) eas
lén va dau cua chuyén vién dinp
ndp thanh quan thdc an xuéng Cavong
che thanh man, thuc quin vao

can thic an vao
khi quan.
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Tiéu hod hod hoc ¢ da day

C6 hai thinh phén ctia dich vi thire hién ti¢u hod ho4 hoc.
Mot 1a acid hydrochloric (HCT), phd v chit nén ngoai
bdo ding d¢ lien két che t€ bho vai nhau trong thit va
trong tau, Néng dd HCI cao dén ndi pH dich vi khodng
2, di do acid A€ hod tan nhitng dinh sdt. pH thap khong
nhimg gi€t phin 16n vi khudn ma con 1am bién tinh (dan
x0éin) protein trong thitc an, bang céch tang kha nang
ti¢p cn clha cdc enzyme vai cde lien két peptide. Céc
lien k€t duge phoi ra s& bi tAn coOng bai thanh phdn tha
hai cia dich vi, mot protease hodc enzyme ti¢u hod
protein, duge goi 1a pepsin. Khong giong hdu hét nhimg
enzyme, pepsin 1Am viée tot nhat trong moi truomg acid
manh. Bing céch ph4 huy cdc lien két peptide, pepsin
tach protein thanh céc polypeptide nhé hon. Céc peptide
nho duge phan gidi thanh cdc amino acid trong rudt non.
Tai sao dich vi khong ph4 huy chinh céc € bao da
day? Cau trd 15i 12 thanh phén dich vi vin bat hoat cho
dén khi chiing dugc gidi phéng vao xoang da day. Thanh
phan dich vi duge sin xu4t béi t€ bao trong cdc tuyén cia
da day (Hinh 41.12). T¢ bdo dinh tiét ion hydro va ion
clo dé tao thanh acid hydrochloric (HCI). Bing céch sir
dung bom cén ding ATP, cic t& bdo dinh bom ion hydro
vao xoang da diy v4i nong do rét cao. Nhimg ion hydro

P> Hinh 41.12 Dadayva
su bai tiét ctia né. Vi anh
(mau SEM) chi mét héc
mat trong da day, qua dé
dich vi dugc tiét ra.

Mat trong da day. Mat trong
cta thanh da day c6 nhiéu
nép gap, 16 chd nhimng hdc,
hudng vao 6ng dan tuyén vi.

Tuyén da day. Cic tuyén da
day ¢6 ba loai té bao tiét cic
thanh phan khac nhau ctia | !
dich vi da day: té bao nhiy,
té bao chinh, t€ bao dinh.

Té& bao nhiy tiét chit nhiy
bdi tron va bdo vé té bao
l6t trong da day.

T&bao chinh tiét
pepsinogene, mdt dang A
bét hoat clia enzyme tiéu
hod pepsin.

T&bao dinh tiét acid
hydrochloric (HCI).

886 PHAN7  Hinh thai va chifc ndng ddng vit

Rudt non

nay két hop vai ion clo vira khuéch tén vao xoang qua c4c
kénh dac hiéu trén mang. Trong khi d6, té'bao chinh gidi
phong pepsin vao xoang dudi dang bit hoat, duoc goi 13
pepsinogene. HCI bién pepsinogene thanh pepsin dang
hoat dong bang cich xén bat mot phin nho cha phan
1am 10 ra trung tdm hoat dong. Nhir qud trinh nay, ca HQp
14n pepsin dugc tao thanh trong xoang da day chi khong
phdi tao ra & trong t€ bao cta cdc tuyén trong da day.

Sau khi acid hydrochloric bién mét lugng nhg
pepsinogene thanh pepsin, qud trinh hod hoc thi ha;
gitp hoat hod pepsinogene con lai. Pepsin, giong H(],
c6 thé cit mot doan clia pepsinogene dé 10 ra trung tam
hoat dong ctia enzyme. Cang nhiéu pepsin duge san xust
ra, cang nhiéu pepsinogene duoc hoat hod. cang nhiéy
enzyme c6 hoat tinh dugc hinh thanh. Day céc su kign
nay 1a vi du vé diéu hoa ngugc duong tinh.

Khi HCI va pepsin dugc hinh thanh trong xoang da
day, tai sao nhimng t&€ bao 16t da day khong bi thuong
t6n? Thuc ra, nhitng t&€ bao nay c6 thé bi thuong tén do
dich vi ciing nhu bdi cdc tic nhan gay bénh chéng chiu
dugc acid c6 trong thiic an. Tuy nhién, niém mac da day
chdng lai su tu tiéu hod béing bai ti€t chat nhay, mot hén
hop glycoprotein quénh, tron gom nhiéu t&€ bao, muéi va
nudc. Ngoai ra, su phan chia t€ bao lién tuc bd sung vao
16p biéu mé mdi cir ba ngay/lan, thay thé t€ bao bi bong

Thuc quén

Covong e o
a day

Covong

- Cacnép
S gdp clia
mé biéu bi

Biéu mo

3]

© Pepsinogene va HC dugc
Pepsinogen —3 Pepsin tiét vao xoang da day.
(enzyme

HC  hoat dong)

@ HCl bién pepsinogene
thanh pepsin.

© Pepsin sau do lai hoat

hoa pepsinogene thanh
pepsin, khdi dong phan
Umg day chuyén. Pepsin
bat d3u tiéu hoa hod hoc
protein.

o Té bao chinh
Té bao dinh
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ra do tdc dong ctia dich vi. Mac dii c6 nhimg bao vé nay,
vang thirong ton ¢ 16p niém mac da day duge goi 12 6 loét
da day viin ¢6 thé xuat hién. Qua hang thap ky, cdc nhi
khoa hoc nghi ring, nhimg & loét duge gay ra boi nhimg
cing thiing tam 1y vA do bai tiét thira acid. Tuy nhién, vio
nam 1982, cdc nhid nghién ciu Barry Marshall vd Robin
Warren, & bénh vién hong gia Perth, Australia , thong béo
ring chinh vi Khudn Helicobacter pylori chiu acid 12 tic
nhan gdy loét da ddy. Ho chiig minh rdng diéu tri khéng
sinh ¢6 thé chita khoi hiu hét cde 6 loét da day. Vi nhimg
phdt minh ndy, ho duge nhan gidi Nobel nam 2005.

Su co bop cua da day

Tiéu hod hod hoc boi dich vi xdy ra cling lie vai hoat dong
nhdo tron ctia da dy, mot loat hoat dong co va din co phdi
hop trdn cdc chat chida bén trong da ddy cir 20 gidy/lan.
Do nhdo tron va tdc dong enzyme, thitc an vira nudt vao
trd nén acid, mot thi hén dich gidu dinh dudng nhu nhi

Tiéu hod carbohydrate

trdp. Phin 16n thi gian, da dy duge déng chat ci hai
ddu (xem Hinh 41.10). Co thit giira thuc quan va da day
binh thudmg chi md khi vién thitc an tdi. Tuy nhién, thinh
thodng, con ngudi trdi nghiém su chdy nguge acid, mot
dong nguge nhii trdp tir da day 1én ddu dudi cia thuc
quan. Két qua kich thich thuc quan nhu thé thudmg phé
bi¢n tuy thi¢u chfnh xdc duge goi 1a “chimg ¢ néng”

Co thit nim & chd da ddy md vio rudt non gidp didu
chinh sy di qua cta nhii trdp vio rudt non, chi cho phép
chay xudng timg dot. Hén hgp acid, enzyme va dic biét
thitc an dugce tiéu hod dac trung réi da day 2-6 gids sau
khi dn.

Tiéu hoa & rudt non

Pa s6 thuy phan céc chét phic tap tir thic 4n bing enzyme
xdy ra & ruét non (Hinh 41.13). Hon 6 m chiéu dai &
nguoi, rudt non I ngan dai nh4t cha 6ng tiéu hod. Tén
rudt non (ti€ng Anh 1a ru6t nhd) 4m chi dudng kinh nhé

Xoang 1 Tiéu hoa protein Tiéu hod acid nucleic Tiéu hod m&
miéng, : Polysaccharide Disaccharide |
héu, thuc | (tinh bot glycogen)  (sucrose, lactose) |
quan Amylase nuéc bgt—l ‘
| i e
(Cacpolysaccharide nhd hon, |~ |
1971118 et 2 TGS
Daday |iimuhanmerammrse e ]
: | Res s AL :
b e | Protein
PR Al , ~ || Cacdoan plypeptide nhé
Xoang { _- gece °|ys?‘.:cha".‘.’,e, B | Polypeptide DNA, RNA Céc giot m3 (md, hay
ruétnon | Amylase fovE L 1 triglyceride, tap hop lai
| mylase tuyén tuy ’ Trypsin va chymotripsin Nuclease thanh cac giot md khong
: T 2 1 Qe o g L : tuyén tuy (Cac protein-enzyme tuyén tuy tan frong nudc)
! Maltose v.é cac ' AR tiéu hod nay, hodc protease, cit m
. disaccharide khac. cac lién két gira cac amino acid)
sFe] ¥ C g : z CAc giot md (ph béi
¥ Cdc nucleotide 16p m%di mat lam tang
Cac polypeptide muc d tiép xuc vdi lipase
nadn hon ngan can cac gigt nho li ti
9 lién k&t lai véi nhau thanh
‘ cac gigt Ién hon.)
g LCarboxypeptldase tuyen tuy ] Lipase tuyén tuy
Cac amino acid Glycerol, acid béo,
Bi& , . : monoglyceride;
ieumod § ;
clia ruét Cac peptide nglén Nucleotidase
non (bf Dipeptidase, carboxypeptidase Nucleoside
matgo i va aminopeptidase (Cic protease ;
gbe dangf nay cdt tiing amino acid mét tir Nescleosicane
ban chai) Kor cac ddu dgi nghich cia mot chudi va
e polypeptide) phosphatase
Cacamino acid Céc base nitrogen,
dudng va phosphate

A Hinh41.13 Enzyme thuy phéan trong hé tiéu hoa & ngusi,

ﬂ Pepsin chéng chiu dugc tdc déng lam bién tinh cda méi truong pH thép & da day.
" Khinghivé cdc qud trinh tiéu hod khdc nhau dang xdy ra trong ruét non, theo ban
ddc diém thich nghi ndo déu c6 & cdc enzyme tiéu hod trong cdc khoang? :
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> Hinh 41.14 Piéu

hoa sy tiéu hod bing Gan

hormone. Nhiéu déng
vat nghi 1au gira céc
1&n &n va khéng cén

hé tiéu hoa hoat dbng
lién tuc. Hormone

do daday vatatrang
tiét ra giup bdo dam
rang tiét dich tiéu ho4
chi dugrc tidt khi cén.
Giong tat cd hormone,
ching dugc van
chuyén qua dong mau.
Trong trudng hop
gastrin, dich 13 co quan
bai tiét hormone.

Tui mat

Secretin @

(5%

Khi nha trdp giau trong
chdt béo vao t trang,

| secretin va CCK Uc ché
| nhu dong va su bai tiée
acid cia da day, do d6
Iam cham qua trinh tiay
Da day hoa.

4 s Gastrin tudn hoan qua
@strin‘* mau, trdf 1ai da day, nai

¥ 1 nd kich thich san xujt
Wyl dich vi.

Secretin kich thich
tuyén tuy gidi phéng
natri bicarbonate @a
trung hoa nhi trip.

Cha thich
@ Kichthich
© Ucché

Céc amino acid hodc acid béo kich hoat su gidi phong
cholecystokinin(CCK), chat nay kich thich tuy tiét

cac enzyme va tdi mat tiét mat.

cua nd, so v4i dudng kinh cha rudt gia. Khoang 25 cm
diu tién clia ru6t non tao thanh ta trang, mot giao 16 chu
yéu trong tiéu hod. Chinh tai day, nhil trap tir da day tron
vGi dich tiéu hod tir tuy, gan, tii mat, ciing nhu tir t€ bao
tuyén cuia chinh thanh ruét. Hormone dugc giai phong tir
da day va t4 trang diéu hoa viéc tiét dich tiéu hoa vao ong
tieu hod (Hinh 41.14). : ,

Bai tiét dich tuy

Tuyén tuy gidp tiéu hod hod hoc bang cich san xuit
dich kiém giau bicarbonate ciing nhu mot s6 enzyme.
Bicarbonate trung hoa acid cta nhii trdp va tic dong nhu
mot chat dém. Trong s6 cic enzyme clia tuy ¢ trypsin va
chymotrypsin, protease duoc tiét vao t trang dudi dang
bat hoat (xem Hinh 41.13). Trong mét chudi phan tng
giéng hoat ho4 ciia pepsin, ching dugc hoat ho4 khi dugc
khu trd an toan trong khoang ngoai bao cua td trang.

San xuat mat 6 gan

Tiéu hod md va céc lipid khdc bét ddu trong ruét non v
phu thudc vao viéc tiét mat, mot s6 hén hop cdc chat
dugc hinh thanh & gan. Mat chita mu6i mat tic dong nhu
nhimg chat tdy rira (nhil tvong hod), gitip tiéu hod va hip
thu lipid. Mat dugc chira va c6 dac trong tiii mat.

* Gan c6 nhiéu chifc nang s6ng con ngodi viéc sin xudt
mat. Nhu ching ta s& thdy ngay sau day, gan ciing c6

888 PHAN7  Hinh thal va chic ndng déng vit

chitc nang khir chat doc khi chiing xam nhap vao co thé
va gitip can bing st dung dudng chat. Ty san xudt mat va
pha huy céc héng cdu 1a chic ning khéc khong thé thicu
cta gan. Khi sian xudt mat, gan st dung mot s sic t6 1a
phu phim do su phan huy héng ciu. Sic t6 mat niy sau
d6 bi dao thai khoi co thé theo phan.

Su bai tiét cua ruét non

Niém mac t4 tring 1a noi san xudt mot s6 enzyme tiéu
hod (xem Hinh 41.13). Mot s6 enzyme dugc ti€t vao
xoang ti trang, trong khi dé, s6 khac dugc gén lai trén bé
miit t& bao biéu mo.

Trong khi thuy phan enzyme ti€p tuc, nhu dong con
chuyén hén hop nhi trap va dich tiéu hod doc theo rudt
non. Phén 16n tiéu hod dugc hoan thién § td trang. Phan
con lai ctia rudt non goi 14 hong trang va hoi trang, ¢6
chitc ning chi yéu trong viéc hdp thu dudng chit va
nudc.

H&p thu 6 ruét non

Pé t6i duge mo co thé, dudng chat trong xoang rudt diu
tién phai qua 16p 16t clia 6ng tiéu hod. Phin Ion sy hip
thu thic 4n xdy ra & rudt non. Co quan nay c6 dién tich
bé mat rat 16n khoang 300m?, g6 ghé, cd kich thudc cua
mot san quin vot. Nhimg nép gip l6n trong niém mac
nho lén giéng ngén tay goi 12 nhung mao. Dén luot, moi
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Tinh mach mang méu

tdi tinh mach c(ra gan
(xem trang tiép theo)

Vinhung

mao

(c6 vién gidng ban chai)
& mat (cla xoang rudt) Xoang rudt

Mao mach——§¢ 5, \
P f A
Céctébao__ !ii i
biéu mo [ ‘ 5 Bé mat .Ex
Céclop co i té bao nén 3
A ;;; :?r)\g ] H § Tébo biduie
Nhung mao —— - i Mach nhi trip
) 'l.{ (xem & dudi)
Chu thich ~ Mach bach huyét
w=p Hip thu ' Nhung mao
dudng chat Thanh rudt non
A Hinh 41,15 Cau triic rudt non.
ﬂ Sdn ddy thinh thodng nhiém vao ngudi béng cdch tw bdm
chdt vao thanh ruét non. Dua vao cdch thiic 6ng tiéu hod © Trong xoang,
duoc chia thanh ngdn, ban ky vong bon ky sinh ndy cé hoat déng Xoang Triglyceride mudi mat (khang vé)
tiéu hod nhu thé nao? ruét non ;w git nhiing hat ma
| tdch rai nhau. Trong
Té bao / s nhing hat nay, ma
1€ bao bi€u m6 ctia mbi nhung mao cé trén mat dinh clia biéumd a4 béo Monoglyceride gsgg;fgggi’ephan
minh nhiéu ciu tnic nhé hay vi nhung mao, huéng vao o~ ""“‘ lipase.

xoang rudt (Hinh 41.15). Nhiéu vi nhung mao sit nhau
ta0 cho biéu mo rudt mot dién mao giéng mot ban chai,
phan 4nh qua tén goi riém ban chdi. Dién tich bé mat rat
J6n do nhung mao 1a mét thich nghi nhim ting dang ké
toan bo kha nang hap thu dudng chat.

Phu thudc vao chét dinh dudng, vin chuyén qua t¢
bao biéu mé cé thé thu dong hoic tich cuc. Vi du, dudng
fructose di tir xoang rudt non vao t€ bao biéu mé mot
cach dé dang theo gradient néng do. Tir d6 fructose di
ra khoi mat ddy va duoc hap thu qua mach mau nho hay
mao mach & phdn 16i ca méi nhung mao. Cic dudng
chat khac, ké ca amino acid, cdc peptide bé, vitamin va
phan 16n phan tir glucose dugc bom nguoc gradient nong
do bdi té bao biéu mo ciia nhung mao. Van chuyén tich
cuc ndy cho phép hap thu rat nhiéu dudng chit hon 1a cé
thé so v6i mot minh khuéch tén thu dong.

Mic dii nhiéu chat dinh dudng rdi rudt vao mau, mot
$6 san phdm tiéu hod ma (triglyceride) di theo con dudng
khc. Sau khi dugc h4p thu béi t€ bao bi€u mo, acid béo
vamonoglyceride (glucerol két hop v6i mot acid béo don
gidn) dugc t4i t6 hop thanh triglyceride trong nhimg t€
bao nay. Nhimg ch4t béo nay sau dé dugc bao boc bai
phospholipid, cholesterol va protein, tao thanh nhiing hat
M3 tan trong nu6c dugc goi 12 chylomicron (hat nhi
trip) (Hinh 41.16). Nhimng hat nay qué 16n dé qua mang
Mmao mach. Vi thé ching duoc van chuyén vio mot mach
nhii trip (lacteal), mot mach nim trong 16i méi nhung

Triglyceride

€ Sau khi khuéch
tan vao té bao biéu
mo, monoglyceride
va acid béo téi tao
ma (mot 56 glycerol
va acid béo di truc

St
Iw
Phospholipid,
cholesterol
\ va protein

\ Hatnhatrdp O
\ g
e ==

S ——]

i ——

"-—.

tiép vao mao mach).

© Triglyceride nhap
vao nhiing hat tan
trong nudc dugc goi
hat chylomicron.

@ Hat chylomicron
r0i té bao bifumé
bang xudt bao va vao
mach nh trdp, noi
chdng dugec mang

di bdi bach huyét va
sau dé di vao tinh

Mach nhu trép 5

mach lan.

A Hinh 41.16 Hap thu md. Vi md khong tan trong nudc nén
can phai c6 cic dic diém thich nghi dé tiéu hod va hap thu
chiing. Mugi mat nhii tuong hoa lam ting bé mit tiép xuc véi

enzyme dé thuy phan acid béo va monog

lyceride. Nhitng chdt

nay c6 thé khuéch tan vao té bao biéu mé, nai ma tai hinh
thanh va nhap vao cac hat nhi trép tan trong nudc dé vao mau

qua hé bach huyét,
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mao (xem Hinh 41,15 va 41.16). Mach nhil trap Id mot
phdn ctia h¢ bach huy€t & dong vat ¢ xuong séng, 12 mot
mang mach chita diy dich mau séng, duge goi 1a bach
huy€t (lymph). Bét ddu tir mach nhii trap, bach huyét
chita hat nhil trfip di vdo mach 16n ctia h¢ bach huyét va
cudi cling vao tinh mach 16n di vio méu vé tim.

Nguge véi mach dudng triip, cdc mao mach va tinh
mach mang méu gidu dudng chat tir tat ¢a cde nhung mao
hoi tu vé tinh mach cira gan, mot mach méu dé tnge tiép
vio gan. Tir gan, méu tufin hodn vé tim va sau dé dén mo
Vi chc co quan. Sy sip dat ndy thod man hai chite nang
chinh. Thit nhat n6 cho phép gan diéu ti¢t su phan phoi
dudng chat dén cde phdn con lai ciia co thé, Vi gan ¢6 thé
hodn chuyén nhiéu chit hita co, méu rdi gan ¢6 thé c6
cAn bing dudng chit rat khdc véi mdu vdo gan qua tinh
mach ctra. Thi du, méu t0n tai trong gan thudng c6 ndng
do glucose rit gn 90 mg/100 ml bat chap ham lugng
carbohydrate cua thite an. Thit hai, sip xép d6 cho phép
gan loai bd chit doc true khi mdu tudn hoan rdng rii.
Gan 1a noi khir doc ddu tién cta nhiéu chét hitu co, ké ca
céc loai thudc 12 nhimg chit la véi ca thé.

Hap thu & rudt gia

Ong tieu hod két thic bing ruot gia, gém két trang,
manh tring, truc trang. Rudt non noi véi rudt gia & chd
n6i hinh chit T, noi mot co thét kiém soét su chuyén dong
cua thitc an. Mot nhdnh cta T khoang 1,5m chiéu dai la
két trang (Hinh 41.17), din dén tryc trang va hdu mon.
Nhénh khic tao nén mot tii nho goi la manh trang (xem
Hinh 41.10). Manh trang quan trong cho 1én men cic
chat an vao, dic biét & nhimg dong vat an s6 lugng 16n
thuc vat. So v6i nhiéu thid khic, con ngudi c6 manh trang
twong d6i nho. Rudét thira, mot doan kéo dai giong ngén
tay clia manh trang & ngudi c6 vai tro thit yéu va c6 thé
khong cén thiét trong mién dich.

Chitc nang chinh cta két trang 1a thu héi nuée da di
vao 6ng thifc an nhu dung méi cua dich tiéu hod. Khodng
7 lit dich duoc tiét vao xoang ctia 6ng tiéu hod méi ngay.
Ru6t non va két trang tdi hip thu khoang 90% nudc di
vao 6ng tiéu hod. Vi khong c6 co ché sinh hoc cho vin
chuyén nudc tich cuc, nén hdp thu nudc & két trang xay

4 Hinh 41.17
Hinh anh ky thuat
56 két trang cla
ngudi. Buc anh
quét CAT nay duac
tao ra do tich hgp
hang loat anh 4t
cét hai chiéu cta
rudt gia tir cdc goéc
d0 khac nhau nho
may tinh.
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Hinh thdi va chic néng dong vit

ra bai thdm thau do ion, dic biét 1a ion natri, duge bo,
khoi xoang rudt.

Phan, chat thai cha h¢ tidu hod, ting din do rin kh;
chiing dugce van chuyén doc theo két trang bing nhu dong,
phdi mat khodng 12-24 gids, khdi thie an mdi di hét chidy
dai két trang. Néu niém mac cua két trang bi kich thich
bang nhiém khudn hay nhiém virus, vi du, lugng nuge
t4i hap thu thap hon binh thudng, gay tiéu chay. Van dé
nguge lai, chimg tdo bon, xay ra khi phan di chuyén doc
theo két traing qud chdm. Lugng nude duge tdi hdp thu
qu4 nhiéu nén phan trd nén dac rin lai.

He vi khufn phong phd, da s6 vo hai & két trang
ngudi, dong gép khodng 1/3 trong lugng chat kho clia
phan. Mot sinh vat s6ng & két trang la Escherichia coli,
mot d6i tugng nghién cttu thich hop cho cdc nha sinh vat
hoc phan tir (xem Chuong 18). Vi E. coli trong hé tiéu
hod & ngudi phd bi€n dén nbi, su c6 mat clia n6 & hé va
cdc dong chdy 1a ddu hiéu hiru ich vé sy 6 nhiém méi
trudng bai rdc thai khong duge xir ly. O ruot, E. coli va
cdc vi khudn khéc séng bang céc chat hitu co khong duge
hép thu. Nhu phu phdm cia qua trinh chuyén ho4, nhiéu
vi khuin két trang sinh céc khi, ké ci methane, sulfur,
gy mui kinh tom. Nhiing khi nay va khong khi dugc an
vdo dugc ddy qua hau mon. Mot s6 vi khudn san xudt
vitamin nhu biotin, vitamin K va vai vitamin nhom B, ké
ca acid folic. Nhimg vitamin nay dugc hap thu vao mau,
bé sung thém vio ngudn vitamin tir khdu phan.

Ngoai vi khudn, phan chifa cic chat khong duge tiéu
ho4, ké ca sai cellulose. Mac ddu khong c6 gia tri ning
lwong cho ngudi, chit xo gidp van chuyén thic an doc
theo Ong tiéu hod.

Phin cudi cha rudt gia l1a truc trang, noi phan dugce
chita dén khi chiing bi dao thai. Giira truc trang va hau
mon c6 hai co thit, co phia trong 13 co khong theo y
muoén, con co phia ngoai la co theo y mudn. Co manh
trang manh, dinh ky (mot 1dn/ngay hodc gin nhu thé theo
hdu hét cd nhan) thiic giuc su cdp thiét di ngoai.

Chiing ta da theo thifc an tir miéng, diu vio cla 6ng
tieu hod dén ddu cudi (hau mon). Sau day, chiing ta s€
xem xét nhitng thich nghi tiéu hoa c6 thé da tién hoa nhu
thé nao.

41.3
1. Trong méi truong khong gian khong trong luc.
Thitc 4an dugc nuét bdi cic nha du hanh vii tru dén
da day nhu thé nao?
2. Nhimg budc nao trong xit Iy thic an déi véi
chat béo 1a dé dang hon d6i véi protein va

carbohydrate?
3. m Mot s6 thuc nghiém trudc day ddi
hoi ¢6 miu dich tiéu hod va quan st tiéu hod

ngoai ca thé. Néu ban tron dich vi véi thic an
nghién thi qu4 trinh tiéu hod tiép tuc dén mic

nao? I

Cau trd lgi c6 trong Phu luc A.
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41.4
Nhimg thich nghi ti€n hoa cta hé
tiéu hod ¢ dong vat cé xuong séng
lién quan tai thirc an

Hé ticu hod clia thii va dong vat ¢6 xwrong s6ng khéc thay
4 theo cdu tric chung, nlimg ¢6 nhimg thich nghi ly
thii, thudmg lién quan dén khdu phin cha timg dong vat.
pé 1am ndi bat hinh thai phd hgp vdi chie nang nhu thé
ndo, chiing ta s¢ xem xét mot ft trong s ching.

M6t s6 thich nghi vé rang

Bo rang, su phan hod rang & dong vat 1a mot thi du vé bién
ddi cau tnic phu hop véi thitc an. Hay quan sit bo rang
cta thd an ¢d, an thit vi an tap & Hinh 41,18, Thich nghi

Rang clra

Rang nanh

Ring truéc ham

(a) Pong vat an thit. Dong vat an thit nhu thanh vién ho méo
va chd, nhin chung, ¢6 rang ctfa va rang nanh nhon ding
dé giét con madi va xé hoac cat thit. Raing ham va rang trudc
ham I&dm chdm ép va xé vun thuc an.

(b) Péng vat an cd. Ngugc lai, tha dn cd nhu ngua, dé thudng
cé ring vdi bé mét rong, nhap nhé dé nghién thuc vat dai.
Réng cfa va rang nanh néi chung bién ddi cho viéc ngoam
nhitng mau thuc vat. 0 mét sé thi &n cé khéng c6 rang
nanh. =

(c) Pong vat &n tap. Ngudi la dong vét an tap, thich nghi cho
an ca thyc vat Ian thit, c6 bo rang tuong ddi khéng chuyén
hod, gém 32 rang thuding xuyén & ngudi trudng thanh. Tu
gilfa ra phia sau clia mot bén ham, cé hai ring cifa det dé
can, mét rang nanh nhon dé xé, hai rang trudc ham dé viéc
ngoam va ba rang ham cho viéc nghién thic an.

A Hinh 41.18 Bb ring va thiic an.

ti¢n hod ctia rang dé xir 1§ cdc loai thic an khdc nhau 12
mot trong s& cdc Iy do chinh khién cdc loai thi da thanh
cOng dén nhu vay. Dong vat ¢6 xuong song khong phai
thid néi chung c6 b rang ft chuyén hod, nhung cé nhimg
ngoai 1¢ 1y thd. Vi du, rin doc nhu rin duoi chuong cé
rang noc, mot loai riang da thay ddi dé tiém noc doc cho
con méi. MOt s6 rang noc réng, giong bom tiém, trong
khi s6 khdc 1am nhd giot chdt doc doc theo rinh trén
bé mat clia rang. Nhiing ring khic khong c6. Dugc phéi
hyp véi mot day ching dan héi cho phép miéng md ra
rdt rong, nhimg thich nghi gidi phiu nay cho phép con
méi dugc nu6t toan b nhu trong dnh ngac nhién & Hinh
41.6.

Nhimg thich nghi 6 da day va ruét

Da day rong, c6 thé cang ra 1a phé bién & dong vat 4n thit
c6 xuong s6ng vi thoi gian dai giita cdc bira an va phai in
t6i da khi bit dugc méi. M6t con su tir chau Phi chimg
200 kg c6 thé an 40 kg thit trong mot bira an!

Chiéu dai h¢ tiéu hod clia dong vat c6 xuong séng
ciing lién quan dén thifc an. N6i chung, dong vat an ¢ va
dong vat an tap c6 6ng tieu hod/kich thuéc co thé tuong
ddi dai hon so véi clia dong vat an thit (Hinh 41.19).
Thyc vat khé tiéu hod hon thit vi né chia thanh t€ bio.
Bo mdy tiéu hod dai hon cung cdp nhiéu thai gian hon
cho tiéu hod va nhiéu dién tich bé mat hon cho hap thu
dudng chét.

Rudt non

Da day
‘* Ruét non
Manh
trang
Rudt
gia
Loai an thit Lodi an thue vat

A Hinh41.19 Ong tiéu hoa clia ddng vat an thit (séi) va
ddng vat an ¢d (gdu tui). Mic dau hai loai tha nay c6 ciing
kich thudc, rugt gdu dai hon rét nhiéy, ting cuong xirly 14 bach
dan nghéo protein, nhung giau sgi, tif d6 né c6 tit ca thic sn
va nudc. Nhai manh chit nhé 1a thanh nhiing miu bé ty, tang
tiép can vdi dich tiéu hod. Trong manh trang dai, vi khuin cdng
sinh bién 14 cdt vun thanh thic an nhiéu dinh dudng han.
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Thich nghi cOng sinh

Mot s& thich nghi titu hod doi hoi ¢6 siredng sinh qua lai,
moi tuemg tac ¢6 1¢i 1An nhau giita hai lodi (xem Chuong
54). Vi du, vi sinh vat gitip dong vat an ¢d tidu hod thue
vat. Nhiéu nang litgng hod hoc trong thite an cia dong vat
an ¢0 14y trchit xa cua thanh ¢ bao thie vat, nhing dong
vt khong sin xudit enzyme thuy phan chat xo. Thay vao
A6, nhidu dong vat 6 xurong song (ciing nhur moi, thire
an gd cta chiing phong phii chat xo) cung cdp nha & cho
quén thé 1ém vi khufin cong sinh va nguyén sinh dong vat
trong ngan 1én men ciia bd may tiéu hod. Nhimg vi sinh
vat c6 enzyme tidu hod chit xo thanh dudmg don va céc
hap chét khac ma dong vat hip thu. Trong nhiéu trnromg
hap vi sinh vat st dung dudng tr chat xo dé san xudt mot
loat dudng chat chi yéu cho dong vat nhrr amino acid va
vitamin.

Vi tri cia vi khudn cong sinh trong 6ng ti¢u ho4 thay ddi,
phu thude vao loai dong vat an cd. Vi du:

» Ga mong. mot loai chim an ¢d, s6ng & img mua Nam
M7 ¢6 diéu co 16n (mot tii thue quan, xem Hinh 41.9)
cho nhimg vi sinh vat cong sinh 0. Cdc gan ciing trén

@ Da cé. Khi bd nhai va nudt lan dau tién
m&t miéng cd, tao vién vao da cd (mai tén
mau xanh 13 cay).

Rudt

thanh diéu nghién 14 cdy thanh cdc manh nho va vi
sinh vat phan huy chat xo.

P Ngua va nhiéu thi an ¢d khdc cung cp nai & cho v
sinh vat cOng sinh trong manh trang rong, mot chigc
tdi, noi rudt non va rudt gia ndi vdi nhau.,

» 3 thd va mot s6 gam nham, vi khudn cong sinh sdng
trong rudt gia cling nhu trong manh trang. Vi da s¢
dudmg chat duge hap thu trong rudt non, phu phim b
dudmg ctia qué trinh 1én men do vi khudn trong ruét
gia ban d4u bi mat theo phan. Tho va gdm nhdm thy
héi dudng chat nay bang dn phdn, nghia 1a an mot sg
phan ctia minh 1am thidc an qua 6ng tiéu hod 14n haj.
Nhitmg “vién” phan thd quen thuc, khong duge an
lai, 12 phan bi dao thai sau khi thic an di qua bo m4y
tieu hod hai l4n,

P Gdu tdi, thi c6 tdi & Australia, ciing c6 manh trang
rong, noi vi khuén cong sinh lén men ky nhimg 14
bach dan dugc xé nho (xem Hinh 41.19)

» Thich nghi phic tap nhat cho thic an cia dong vat an
c6 da dugc ti€n hod & dong vat nhai lai, gom gia sic,
huou nai va ciru (Hinh 41.20).

@ Da té ong. Mot sé vién thuc
an cing vao da té ong. 0 cdda co
lan da té ong, sinh vat nhan sa va
nguyén sinh dong vat (chd yéu la
trung roi) cong sinh phan gidi thuc
an giau chat xa. Nhu phu phdm
cua qua trinh chuyén hod, vi sinh
vat bai tiét acid béo.Bo gra va
nhai lai dinh ky (mi tén mau d8)
dé phan huy tiép nhiing sgi xo,
lam cho ching dé st dung hon
cho hoat déng vi khuan vé sau.

@ Da mai khé, Thuc an da nhai lai
chda 6 lugng 16n vi sinh vat, cubi
cung di qua da mdi khé dé tiéu hoa
béng chinh enzyme ctia bo (mai tén
mau den).

© Da ld sach. Sau d6, bd nudt lai (mdi
tén mau xanh da tréi) vao da la sach,
Nnai nudc dugc loai ba.

A Hinh 41.20 Tiéu hod & ddng vat nhali lai. Da day ca dong vat nhai lai cé bén
ngan. Vi hoat déng cla vi khudn trong ngan, thic &n ma ti dé con vat thyc s¢ hdp thu
rét giau dudng chat hon cé ma con véat d6 an déu tién. Trén thuc t&, mot déng vat nhai
Iai @n c6 tudi hay c kho, c6 nhiéu dudng chat bang tiéu hoa vi sinh vat cdng sinh, ma
chang sinh san di nhanh trong da c6, nhdm duy trl mét quén thé én dinh.
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Mic ddu chiing ta tap trung thao luan vé dong vat
¢6 xuong song, thich nghi lién quan dén tiéu hod con
md rong 6 nhitng dong vat khac. Mot trong nhimg thi du
d4ng chd y nhat la giun tron, s6ng & miéng thuy nhiét clia
pién sau (xem Hinh 52.18). Giun ndy, I6n nhanh & 4p sut
cao khoang 260 atmosphere dudi nuéc néng t6i 400°C
(752°F), khong c6 miéng hotic h¢ tiéu hod. Dé thay thé,
chiing dva hoan toan vao vi khufn cong sinh dé san nang
luong vi dudng chit tir carbon dioxide, oxygen, hydrogen
sulfide va nitrate san c6 trén miéng thuy nhiét. Do d6, véi
dong vat cé xuong song ciing nhu dong vat khong xuong
sOng, cong sinh 1an nhau da ti€n hod nhu mot chién lugc
chung cho viéc md rong ngudn dinh dudng sdn c6 cho
dong vat.

Dé kiém tra dong vAt t6i wru hod chiét xuat dudng chat
tir thitc &n nhu th€ ndo, ching ta sé trd lai thich thic vé
cAn bing st dung cdc dudng chat.

41.4
1. Hai wu diém clia 6ng tiéu hod dai hon trong xir Iy
thitc an tir thuc vat kho tiéu hod 1a gi?
2. Nhimg nét dac tnmg nao chia hé tiéu hod dong vat
bi€n n6 trd thanh chd & hdp din cho vi sinh vat

cong sinh.
3. m Ngudi “khong dung nap-lactose”

thi€u lactase, mot enzyme phan huy lactose trong
sita. K€t qua, ho d6i khi bi chudt rit, sumg hoic
tiéu chdy sau khi uéng san phim sita. Gia sir mot
ngudi nhu the in sita chua chia vi khudn san xusit
lactase. Tai sao ban hy vong in sita chua chi giam

nhe triéu chiing tam thdi mot cich t6t nhat? I
Cau trd 16i cé trong Phu luc A.

415
Co ché can bang néi méi gop phan
can bang nang luong 6 dong vat

Nhu da thdo ludn & Chuong 40, niang lugng c¢6 dugc tir
thitc an can bing chi phf ning lugng cho chuyén hod,
hoat déng va tich luy. Trong téng quan vé dinh dudng,
ching ta s& xem xét vai cdch can bing clia dong vat.

Ngudn nang lugng va du trir nang lugng

Trong khai thic nang lugng tir thirc an, dong vat thudmg
uu tién sit dung nguén nhién liéu ndy trudc nhimg ngudn
khidc. Gin nhu t4t cd ATP dugc tao ra & dong vat déu
dua trén viéc oxy-hod chét hitu co gidu nang lugng -
carbohydrate, protein va chat béo- trong ho hép té bao.
Mic ddu bét ky mot trong s6 nhimg chat nay déu co thé
dugc sir dung nhu nhién liéu, da s6 dong vat “dot” protein
chi sau khi can kiét su cung cdp carbohydrate va cht
béo. Chat béo dic biét gidu nang luogng, oxy hod 1 gram

Insulin tdng cusng van chuyén

glucose vao té bao ca thé, kich

thich gan va ca du trir glucose Tuyén tuy bai tiét
dudi dang glycogen. Két qua, hormone insulin vao
mutc glucose mau gidm. mau.

Tac nhan kich thich:
Muc glucose huyét
tang sau khi an.

Can bing ndi méi:
90 mg glucose/
100 ml méu

Tac nhan kich thich:
Mc glucose huyét
gidm dudi diém

xac dinh.

;3»“?’@
/ s i

Glucagon kich thich phan Tuyén tuy bai tiét

huy glycogen trong gan hormone glucagon vao
va giai phong glucose vao mau.

mau, tang muc glucose

mau.

A Hinh 41.21 Piéu hoa can bang ndi méi vé nhién liéu té
bao. Sau khi thdc an dugc tiéu hod, glucose va cac don phan
duoc hip thu vao mau tir hé tiéu hod. Ca thé ngudi diéu chinh
st dung va du trit glucose, mét nhién liéu chinh cla té bao.
Luu y réng, dudng diéu chinh nay la thi dy vé diéu hoa ngugc
am tinh, miéu ta & Chuong 40.

chit béo giai phong khoang gap hai 14n ning luong duoc
gidi phong tir | gram carbohydrate hoic protein.

Khi con vat nhan chét giau ning luong nhiéu hon chi,
phin thira dugc bién thanh chat du trit. O ngudi, ché dy
trir ddu tién 12 gan va t€ bao co. Nang lugng thita ti thiic
an duge du trit & d6 dudi dang glycogen, mot polyme
dugc cdu tao tit nhiéu don vi glucose (xem Hinh 5.6b).
Khi nang lugng nh4n vao it hon chi - ¢6 thé do luyén
tdp qué nang hodc thi€u thic an - glycogen bi oxi hod.
Hormone insulin v glucagon duy tri can bing néi méi
glucose bing cdch diéu chinh sit sao su tdng hop va phan
huy glycogen (Hinh 41.21),

Céc t&€ bao m& 1a dia diém du trit nang lugng thit hai
trong co thé. Néu kho glycogen con ddy va nang lugng
vio vuot qui nang lugng sir dung, phén thira thudng tich
luy duéi dang chit béo. Khi ning lugng dugc tiéu thu
16n hon ning luong sinh ra tit thic an, co thé ngudi néi
chung dung glycogen trong gan ddu tién va sau dé dén
glycogen trong co va chét béo. Da s6 ngudi khoé manh
¢6 dt chat béo du trit dé chong d& sy hao hut mét vai tuin
thi€u thic an.
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4 Hinh 41,22
T& bdo m& tir
bung & ngudi.
Céc sgimo lién
két (mau vang)
giir té baoma
tai chd (dnh mau
SEM).

100 pm
p—

Thira dinh dudng va bénh béo phi

Thira dinh dwong la su tieu thu ning lugng nhiéu (in
nhiéu) hon nhu cAu co thé cho chuyén hod binh thudng,
gay bénh phi, tich lug thira ch4t béo (Hinh 41.22). Benh
béo phi, dén nd lai 1am phét sinh mot s¢ van dé sitc khoé,
ké ca bénh ddi dudng phé bién nhat (type 2), ung thu két
trang va ung thu vii, bénh tim mach, nhéi mau co tim
va dot quy. Ngudi ta ude tinh, bénh béo phi 12 mot yéu
t6 gay khoing 300.000 ngudi chét/ mot nam chi riéng
o My.

Bugc san xuat bdi mé ma,
leptin (c ché ngon miéng vi
mufc ctia nd tang. Khi md clia
co thé gidm, muc leptin giam
va ngon miéng tang.

Hormone PYY, dugc bai tiét
bdi rudt non sau khi an, tac
ddng nhu mét chat dc ché
ngon miéng, ngugc lai chat
kich thich ngon miéng ghrelin.

Céc nhi nghién ctfu da phit hi¢n vai co ché can bing
noi moi gidp diéu chinh trong luong co thé. Dya vag
nhitng vong diéu hod nguge, ca ché nay kiém sodt su tich
lu§ va chuyén hod chét béo. MOt s6 hormone diéu chinh
ngén han va dai han su them an bing cdch tdc dong len
“trung khu ngdy” & nio (Hinh 41.23). Mang & bao thdn
kinh ti€p va hoa nhap thong tin tir hé tieu hod dén didy
chinh gidi phong hormone.

Pot bién gay cho chudt phat phi man tinh giir vai try
chit y&u trong ting cudmg hiéu biét vé duémg ngdy. Chuoy
v6i dot bien trén gene ob hoic db an tham va trds nep
rit 16n hon binh thudng. Doug Coleman, mot nha nghien
ctru tai phong thi nghiém Jackson 0 Maine da nghien
citu dot bién ob va db pha v& su kiém sodt thém an binh
thudng nhu thé nao (Hinh 41.24). Dya trén thyc nghiém
cta minh Coleman suy dién ring gene ob dugc doi hoj
dé sdn xudt y&u t6 ngdy va gene db duoc doi hoi dé dap
ttng y&u t6 trén.

Tao dong gene ob minh ching rdng né san ra hormone,
duoc goi 12 leptin. Gene db ma hod thu thé leptin. Leptin
va thu thé leptin 12 thanh phén chinh cla so dé diéu tiét
thém an lau. Leptin 12 sdn phdm cha t€ bao md, vi viy
ham lugng leptin ting khi md co thé ting, 1én nio dé
ngan can them an (xem Hinh 41.23). Nguoc lai, mdt mg

Bugc bai tiét bdi thanh da day,
ghrelin |a mot trong nhiing
tin hiéu khai ddéng cam giac
doéi hon nhu dén thai gian an.
0 ngudi an kiéng gidm trong
lugng, muc ghrelin ting, cé
thé& 1a ly do khé cudng lai thuc
an.

Tang muc dudgng mau sau khi
an kich thich tuyén tuy bai
ti€t insulin (xem Hinh 41.21).
BG sung céc chifc nang khac,
insulin tc ché ngon miéng
bang tac dong lén nao.

A Hinh 41.23 Mét it hormone diéu tiét ngon miéng. Bugc bai tiét bdi nhidu mé va ca
quan khac nhau, hormone dén nao qua méu, I&n lugt kiém soat “trung khu ngdy”, dé phat
ra xung than kinh, Idm cho chdng ta cdm thdy hodc 1a d6i hodc ngdy (“no”). Mii tén mau
xanh chi chét kich thich ngon miéng. Mai tén mau dd chi chét ttc ché ngon miéng.
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Vai tro ciia gene ob va db
miéng la gi?

R4 i i Towt

trong diéu tiét ngon

THINGHIEM Margaret
Dickie, Katherine
Hummel and Doug
Coleman, phong thi
nghiém Jackson, cang
Bar, Maine (My), phat
hién chudt d6t bién
gene ob hodc db &n tham
va 16n rdt nhiéu so véi
chuét hoang da (khéng
dét bién) ca hai gene
(biéu thi bdi ob*, db*).

D& kham pha xa hon nira vai trd clia 2 gene, Coleman do
khéilugng co thé clia d6i chudt non véi kiu gene khéc
nhau va sau d6 ndi hé tudn hoan ctia mdi déi vdi nhau
bang phau thuat. Tién trinh bao ddm rang bat ky yéu té
nao tudn hoadn trong mau ctia chudt nay dugc truyén vao
chudt kia. Sau vai tudn éng 8y do lai khéi lugng clia méi
chubt

Con chudt béo nay (bén trai)
cb gene ob bj @6t bién ndm

canh con chudt binh thudng.

KET QUA
Ghép dai kiéu Kh&i lugng trung binh co thé (g)
gene (loai do chi
gene dét bién. SRl
Thanh doc chi Bat ddu Két thuc
ghép d6i)
ob*, db* 20,3 23,6
|
ob*, db* 20,8 214
ob, db* 27,6 47,0
1
ob, db* 26,6 44,0
ob, db* 29,4 39,8
1
ob*, db* 22,5 25,5
ob, db* 33,7 18,8
1
ob*, db 30,3 332

_ KETLUAN | Vi chu6t ob khi néi véi chudt ob* tang trong
it han khi néi véi chudt ob, Coleman vién dan rang chuét
ob khéng c6 kha ning lam yéu t8 ngdy nhung co thé dap
tng lai yéu t6 dé khi né c6 mat. D€ giai thich mét trong
Iugng & chudt ob nhan yéu té tudn hoan tir chutét df:, éng
ta ly gidi ring, dot bién db ngan can dap l:mg.den’yeu th
ngdy nhung khéng sdn xudt né. Nhitng nghién ciu phan
tt sau d6 khing dinh gia tri ¢ hai phan cda két llién
Coleman. San phim gene ob* la leptin, yéu t3 ngdy. Trong
khi d6 san pham gene db* la thu thé leptin. Do d6, chudt
dot bién ob khong thé sn xuat leptin va chudt dot bién
db san xuit leptin nhung khong dap Ung né.

: _ﬁGUGN Sk , D. L. Coleman, Effects of parabiosis of obese with
diabetes and normal mice. Diabetologia 9: 294-298 (1973)
Gia stf ban |18y mau tif chudt hoang da va
chuét db. Loai chudt nao ban hy vong ¢é néng dd leptin,
yéu t& ngdy cao va visao?

giam mudc leptin, thong tin cho ndo ting thém an. Bing
cdch nay, tin hiéu nguoc duoc cung cdp bdi leptin duy
tri ham lugng chét béo clia co thé trong pham vi khong
thay déi

Hiéu biét clia chting ta vé leptin c6 thé diéu tri duoc
chimg phi, nhung vin con khong chidc chin. Mot diéu,
leptin ¢6 chitc ning phic tap, ké ca vai trd trong hé thdn
kinh phét trién nhu thé ndo. Ngoi ra, da s6 ngudi béo phi
c6 ham lugng leptin cao b4t thuong, khéng hiéu sao lai
quén suy luan ra ddp ing tir trung khu ngdy cta nio. Ro
rang con cin phdi hoc nhiéu trong linh vuc quan trong
ndy cua sinh 1y hoc con ngudi

Béo phi va ti€n hoa

Mic dii du trir chdt béo c6 thé 1a mét nguy co sitc khoé
tuy c6 loi thé trong qud khir tién hod. Té tién clia chiing ta
¢ hoang mac chau Phi 12 nhimg ngu&i sian bit-hii luom,
nhiing ngudi chic s6ng s6t chi yéu bing ci qua va sin
phdm khdc clia thuc v, thic an chi duge bd sung sang
ngiu nhién bing thit thd san hoic thit théi rira tir nhimg
dong vat bi giét bai vat sain méi. Trong cudc song khan
hi€m 1€ hoi nhu thé, chon loc tu nhién ban cho nhimg cé4
thé mot chiic niang cho phép chiing ngdn nhimg thic an
giau m& trong nhimg dip hi€m hoi, khi nhimg bita tiéc c6
thé thira dung. Nhiing c4 thé véi gene tang cuong tich luy
chét cao ning trong nhimg bira tiéc ¢6 vé thich hgp hon
nhitng ngudi ban gdy hon dé séng qua nhimg nan déi. Vi
viy, c6 thé s& thich chit béo clia chiing ta hién nay 1a mot
phdn d4u tich ti€n hod cia thoi ky kém dinh dudng

MGi quan hé giita tich luy chit béo va thich nghi ti€n
hod & dong vat doéi khi phitc tap. Hiy quan sit chim non
bu bAm ctia chim hai 4u (Hinh 41.25). B3 me chiing phai
bay xa dé ki€m an. Da s6 thic an ma chim b6 me mang
vé cho chim con rat gidu lipid. Su that Ia chit béo nhiéu
gdp doi luong calo/ mot gam so véi nhién liéu khdc, 16i
thidu s6 1in tim thic an. Tuy nhién, hai 4u non dang Ién

A Hinh 41.25 Hai du bu bam. Qué ning dé bay, hai du non
(phai) s& mat trong lugng trudc khi bay. Trong khi cha dai,
chdt béo tich trit cung cdp nang lugng khi bd me ching khéng
mang du thuc an.
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c4n nhiéu protein dé tao m6é mdi va do d6 tuong déi it
trong thitc an ddy chat béo. D€ c6 tat ca protein ma chiing
cén, hai u non phai tiéu thu lugng nhiéu hon chiing thiéu
d6t trong chuyén ho4 va hau qua trd thanh phi. Kho chat
béo cuia chiing tuy nhién gidp ching séng qua nhimg thoi
ky mi b6 me ching khong thé tim du thic an. Khi thitc
an khong khan hi€ém, chim non vao cudi thoi ky sinh
trudmg niang hon nhiéu so véi b me chiing. Sau dé chim
truémg thanh phai qua vai ngay dé mét di can méi c6 kha
niang bay
O chuong tiép theo, chiing ta sé nghién ctu cich thic
thu nhan thic an, tiéu hod va hdp thu dudng chat 1a nhing
phin clia dé ti 16n hon. Cung c4p thifc an cho co thé doi
hdi phan b6 dudng chat (tudn hoan) va trao ddi khi véi
moi trudng.

4 ey T
S ) 'I [ & 4
»
J P }\H ﬁ'. L}
N el - 5
_V.L;_;Mw,-;;,.;,}ﬁu L

TOM TAT CAC KHAI NIEM THEN CHOT

» Dong vat ¢6 thic in da dang. Pong vat an co chi yéu an
thuc vat, dong vat an thit chli yéu an dong vat khéc, dong
vAt 4n tap in ca hai. Dong vat phdi can bang tiéu thu, tich
trir va str dung thic an.

4 1.1

Thirc 3n ciia dong vat phai cung cip dd nang luong hoa hoc,

cac phan tir hiiu co va dudng chét thiét yéu (tr. 875-880)

» Dong vat cin nhién liéu dé san xuat ATP, khung carbon
cho sinh t6ng hop va dudng chat chii yéu - dudng chat
phii duogc cung c4p & dang céc tiéu dom vi dé tdi hgp vai
nhau.

P Cicdudng chat thiét yéu Chit dinh dudng thiét yéu
bao gém cdc amino acid khong thay thé va thay thé¢, acid
béo thiét yéu, vitamin, khodng. Amino acid khong thay
th€ 13 nhimg amino acid dong vat khong téng hop duge.
Acid béo thiét yéu 1 acid béo khong no. Vitamin 12 nhimg
chat hitu co duge doi hdi véi mot luong rdt bé. Khodng la
nhimg dudng chat vo co, thudng doi hoi véi s6 lugng nho.

» Ankhdng di chat Dong vat thiéu an do an thic 4n
khong di calo. PoOng vat suy dinh dudng 1a do trong thic
in thi€u mot hoiic nhiéu dudng chit thiét yéu.

P Panh gia nhu ciu dinh duéng Nghién ciu nhimg khi¢m
khuyét di truyén va bénh & mifc qudn the giip cdc nha
khoa hoc x4c dinh nhu cdu thic dn & nguoi.

4.2

Nhimg giai doan chinh trong xar ly thirc an Ia an, tiéu hoa,

hép thu va dao thai (tr. 880-883)

P Xirly thitc an & dong vat doi héi thu nhan (3n), tiéu hod
(phan huy hop chat bing enzyme), hap thu (di qua té€ bao)
va dao thai (su di ra cdc chat khong dugc tiéu hod cia co
thé theo phan). .

P> Dong vt dn cin van sang loc cdc phin tir nhé tir nudc.
Dong vat an co chat an nhu thé ddo him qua thifc an clia
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41.5

1. Hay giai thich ngudi ¢ thé trd nén béo ngay ci
khi khdu phdn md in vio twong déi thap so vdi
carbohydrate.

2. Sau khi xem lai Hinh 41.23, Hay giai thich PYY
va leptin b6 sung véi nhau nhu thé nio trong diéu
hoa thé trong.

3. Gia sit ban di nghién ciu hai nhém
ngudi béo vdi nhimg di thudng di truyén theo
dudng leptin. Trong mét nhém, mife leptin cao bt
thudmg. O nhém khic, mic leptin thap bt thuong.
Mifc leptin ctia mdi nhém thay d6i nhu thé ndo
néu c hai nhém dugc dat vao ché do khdu phin

thép calo trong thdi gian kéo dai? Hay gidi thich.
Cau tra |di c6 trong Phu luc A. I

chuing. Bong vat an chat 16ng hiit chat 1ong gidu dudng
chat tir vat cha song. Da sd dong vat 12 nhimg con vat an
16m, dn s6 luong 16n thite an.

P Cackhoang tiéu hoa O tiéu hod ndi bdo cic phin tir
thitc dn dugce thuc bdo va duge tiéu hod khi khong bio
thic an sdp nhap vdi lysosome. Da s6 dong vat sir dung
tiéu hod ngoai bdo. Thuy phin enzyme xdy ra ngodi t& bo
trong khoang da ddy mach hay 6ng thitc dn ngoai bao.

a4 1.3

Co quan chuyén hoa cho cac giai doan xir ly thirc an tao
nén hé tiéu hod ¢ dong vat co6 v (tr. 884-890)

Doéng méau
\ Tinh mach vé tim
L
Hé bach huyét Tinh mach ctia gan

R S——

Lipid  Hdpthy thuc Hdpthy

Migng Da day
An (tro
W "R
=E B >
Bai tiét tu Rugt non :aoun
c@c tuyén Rubt  Tri
ool s gia trang
Bai tiét tuf
tuyén tuy va gan
EIEN41.4

Nhimg thich nghi ti€n hoa ctia hé tiéu hoa é ddng vat cd
xuong sdng lién quan téi thic an (tr. 891-893)

P Mot so thich nghi vé rang N6i chung, bo rang lién quan
dén thic an.
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p Thich nghl & da day va rudt N6i chung, dong vat an cd
c6 6ng ticu hod dai hon dong vat an thit, do cdn thi gian
dii hon dé tiéu hod thyc vat,

» Thich nghl cdng sinh Nhiéu dong vat an cd c6 ngan len
men, 0 d6 vi sinh vat tiéu hod chat xo.

DIrE41.5

Co ché can bang ndi mdi gop phin can bang ning luong
0 dong vat (tr. 893- 896)

» Nguén ndng lugng va dy trit ndng lugng Dong vat c6
xuong song dy trir thira calo nhu glycogen & gan, co ciing
nhu chit béo. Dy trit nang lugng ndy c6 thé nit ra khi con
vit cdn chi nhiéu calo hon thu vao.

» Dinh du&ng thira va bénh béo phi An thira 13 sy tidu
thu nhiéu nang lugng hon co thé cdn cho chuyén hod binh
thudng, ¢6 thé din dén nhimg van dé nghiém trong cho
sitc khoé, chimg phi. VAi hormone diéu chinh ngon miéng
bing cdch tdc ddng dén trung khi ngdy & ndo. Nghién citu
hormone leptin c6 thé diéu tri khoi phi

P Béo phiva ti€n hod Vin dé duy tri thé trong manh khoé
mot phin xuAt phét tir qud khit ti€n hod ctia chiing ta, khi
tich trit md c6 thé 12 quan trong d€ s6ng sot.

KIEM TRA KIEN THUC CUA BAN

TU KIEM TRA

1. Nhimg c4 thé c6 thic dan gém chd yéu ng6, c6 kha ning
trd thanh
a. béo phi.
b. biéng an.
c. qud nhiéu dinh dudng.
d. thiéu an.
e. suy dinh dudng.

2. Nhimng dong vat naoe sau day duogc ghép cap khong diing
vdi co ch& an?

. sutlr - dong vat an co chit

. c4 voi ham simg - dong vat an cin vin

. Tép vimg - dong vAat an chat long

. trai - dong vat in cin vin

rin - dong vat an 16n

oA o

3. O th, ci khf quén 14n thyc quan néi véi

a. rudt non. d. truc trang.
b. da day. e. ndp thanh quan.
c. héu.

4. Enzyme nlo sau day 1am viéc hiéu qua nhat & pH rat thap?
. amylase nu6c bot

. trypsin

. pepsin

. amylase tuy

lipase tuy

oo o

5. Co quan ndo sau day duge ghép doi khdng diing véi chiic
ning ctia ching?

da day - tiéu ho4 protein

. khoang miéng - tiéu ho4 tinh bot

rudt gia - sin xudt mat

. rudt non - hap thu dudng chat

tuy - san xuit enzyme

caogs

6. Sau khi cit bd mot tdi mat bing phiu thuat, bénh nhan
phdi dac biét cdn than han ché thu nap '

tinh bot.

. protein.

dudmg.

. chit béo.

nudc.

cpogs

7. Vikhudn cong sinh nu6i dong vat nhai lai, s6ng chii yéu
0 viing chuyén hod nao cia
a. ruot gid,
b. gan.
c. rudt non.
d. hiu.
e. da day.

8. Né&u ban chay chim chirng mt dam mot it gids sau bifa 4n
‘trua, nhién liéu du trir ndo ban phai nit ra

. protein cd

. co va glycogen gan

. chat béo du trir trong gan

. cht béo du trif trong m6é m&

. protein miu

o0 o

9. Hay 1ap biéu dé cdc sur kién xdy ra sau khi thic
an duoc tiéu hod timg phdn roi da day. Hay sir dung céc
thuat ngir sau dy: tiét bicarbonate, tudn hoan, gidm acid,
bi tiét secretin, ting acid, phét hién tin hi¢u. Ti€p sau moi
thuat ngit, hiy chi rd ngin (cdc ngan) cdn thiét. Ban c6 thé
diing mot thuat ngif nhiéu 1dn.

Ddp dn cho cdu héi trdc nghiém c6 trong Phu luc A.

LIEN HE VOI TIEN HOA

10. Thuc quan va khi quan & ngudi déu thong v6i miéng va
mili. Sau khi 6n tap su tién hod ciia dong vat c6 xuong
s6ng & Chuong 34 hiy giai thich co s& mé hoc (tién hod)
cho gidi phiu “bat hoan chinh™ nay.

TiM HIEU KHOA HOC

11. Trong quin thé ngudi truéng thanh ¢6 ngudn géc Bic Au,
mot réi loan goi 12 bi€n mau mau gy thira sit di vio tir
thifc an va tAn cong 1/200 c4 thé. Nam c6 kha ning méc
bénh khodng 10 14n cao hon nit. Can ¢ vao viéc phu nit
c6 kinh nguyét, hay dé xuit mot gia thiét vé sy khic nhau
vé bénh giira hai giGi.

CHUGONG BON MUGIMGOT  Dinh duéng ddng vat 897

Dugc quét bang CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

