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Chuong 7
Roi loan chuyén héa Protid

I. Nhic lai sinh 1y va hoéa sinh
1. Vai tré ciia protid trong co thé

Protid cung cap 10-15% nang lugng co thé. Moi truong hop co thé
phai tang dot protid d¢ tao thém nang lugng déu lang phi va bat dac dfi,
nhu khi do6i an hodc an du protid nhung khau phan thiéu nang lugng (thiéu
glucid va lipid). Mot ngudi can nang 70kg nhin doi trong 24 gid, voi muc
tiéu hao nang lugng trong ngay la 1800 kcal phai huy dong 160 g lipid du
trtr va 75g protein co (Cahill,1970). Goi la lang phi vi:

(1) lwong protid du trit it,

(2) gia protid dit trong khi mdi gam protit chi cung cap 4, 1kcal,

(3) qua trinh tai tao protid cham va phtrc tap hon huy dong.

Protid tham gia chu yéu cdu trac té bao. biac biét co 1a mot thoi
protein, hong cau la mét dia protein. Do vy khi thi€u protein thi co the tré
em cham phat trién...

. Protid mang mé thong tin di truyén va 1a ban chét ctia nhiéu hoat
chat sinh hoc quan trong nhu enzym, khang th€, bo thé, hormon peptid,
yeu to dong mau, protein van chuyén hodc dicu hoa.

2. Nhu cau vé protid

3 0 nguoi truong thanh, nhu cau Vé‘ lugng protid la 0,8 g/kg can ndng
moi ngay, veé chat phai du 9 acid amin can thiét (histidin, isoleucin, leucin,
lysin, methionin, phenylalanin, threonin, tryptophan va valin; riéng tre em
can thém arginin). Nhu cau vé moi loai acid amin nay thay doi tir 250mg
dén 1100mg/ngay.

. Protid dong V@t co gi’é tri sinh hoc cao hon protid thuc Vé.t, do chtra
nhiéu acid amin can thiét hoq. Prptid thyc vat thuong thiéu lysin,
methionin va tryptophan. Nhu cau vé lugng protid cang cao néu gia tri
sinh hoc cua protid cang thap. Ty 1€ hop ly 1a 50% protid dong vat va 50%
protid thuyc vat. Ham luong protid thay doéi tuy tirng loai thic an, trung
binh vao khoang 20g trong 100g thit hodc ca. Mot qua tring ga, 60g sira
dac hodc 160g sira tuoi chira khoang 5g protid.
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Thay d6i nhu cau vé luong protid:

(1) Nhu cau vé protid thay d6i do anh hudng cua luong calo cung
cap Khi yéu cau ning lugng duoc dam bao thi protid thirc an duoc dung
dé tong hop protein co thé (thay thé luong protein bi di hoa). Nguoc lai
khi khau phan thiéu ning luong thi acid amin hap thu bi chuyen qua dbt
trong vong Krebs. Nhu vay thiéu niang lugng lam cho co thé dé bi thiéu
protein hon, déy la co ché giai thich su phdi hop thudng gap cua tinh trang
thiéu protein-calo xay ra tai cac nude kém phat trién.

. (2) Nhu cau vé protid thay doi trong mot sb trang thai sinh 1y va
nhiéu tinh trang bénh 1y:

Giam nhu cau trong suy gan va suy than: Khi chirc nang gan bi suy
thi giam kha ning chuyén hoa protid. Trong suy than co thé tang tong hop
acid amin (nhom acid amin khong can thiét) tir NH3 . . Mat khac NH3 va
cac san pham chuyén hoa cua protid c6 lién quan dén co ché bénh sinh
cua hogi chiing nao gan va hoi chung tang uré mau.

~ Tang nhu cau trong mot so trang thai sinh 1y nhu co thé dang phat
trién, phu nir dang c6 thai va cho con bu, hodc trong nhi€u tinh trang bénh
Iy nhu s6t, nhiém trung, bong, chan thuong, phau thuit, uu ning tuyén
giap, hoi chung than hu...
3. Chuyén héa protid
3.1. Chuyén hoéa protid thirc an

Protein thurc an chiu su giang hoa déu tién tai da dé}y do tac dung cua
pepsin dich vi, nhung sy thuy phan hoan toan protein phan 16n do tac dung
cua trypsin va chymotrypsin cua dich tuy va cua cac endopeptidase va
exopeptidase khac nhu carboxypeptidase. Cudi cung thanh oligopeptid,
dipeptid va acid amin.

Dipeptid dugc hap thu nhanh hon acid amin do co ché hap thu khac
nhau. Acid amin dugc hap thu nhanh tai ta trang va hong trang, cham tai
hoi trang.

Mdi nhém acid amin duoc h?ip thu theo mot co ché van chuyén khac
nhau: (1) nhém dipeptid, (2) nhom acid amin trung tinh (alanin,
tryptophan,); (3) nhém c6 hai gobc NH3 (arginin, lysin va ornithin); riéng
cystein la acid amin trung tinh nhung dugc vén chuyén theo co ché nay;
(4) nhém imino (prolin va hydroxyprolin), (5) nhom c6 hai goc COOH
(acid glutamic va acid aspartic). Riéng glycin dugc van chuyén theo ca
nhém (2) va nhoém (4).
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Co ché hip thu theo nhom giai thich mot s6 réi loan di truyén nhu
trong ching cystin ni¢u khong nhitng chi c6 rdi loan tai hap thu cystin ma
ca arginin, lysin va ornithin.

Céc acid nucleic giang hoa thanh cc base purin va pyrimidin roi
duoc hap thu, nhung trong co thé cac base nay chu yéu dugc tong hop
moi.

Tré b me c6 thé hap thu immunoglobulin theo co ché 4m bao.

Mot s6 ngudi co thé do ting tinh tham tai long rudt lam d& hap thu
cac chudi polypeptid dan dén tinh trang di ung thirc an. Chi khoang 25%
truong hop rdi loan dung nap thire an 1a do co ché dj tng.

3.2. Can bang nito

Cir 6,25¢ protid giang héa tao ra 1g nito. Nito bai tiét chu yeu dudi
dang uré trong nudc tiéu, phan con lai dugc dao thai qua phén, mo hoi va
nito khac khong thudc uré nudc tiéu, trong do6 nito trong phan khoang 2g,
luong nito khac bang khoang 20% luong nito thudce uré nude tiéu.

O ngudi binh thudng trong lugng co thé 6n dinh, qua trinh dong hoa
va di hoa protein nhu vay can bang nhau, phan anh qua can bang nito:

Nito tiéu thu (g/ngay) = [Nito thudc uré nudc tiéu (g)/ngay + 20%] + 2g

Vi du nito thudc uré trong nude tiéu 6g/ngay thi luong nito tiéu thu
la:

6+ (6x20%)+2 = 9,2 g/ngay.

Tir d6 c6 thé tinh nhu cau vé protid:

9,2 g/ngay x 6,25 = 57,5g/ngay

Néu protid thtc an ting thi lugng acid amin thira bi khir amin roi
thai du6i dang ur€, duy tri can bang nito. Khi co thé dang phat trién, hodc

hdi phuc sau bénh ning, néu cung cip di nhu cau protid thi cin bang nito
duong tinh.

Nguoc lai, trong nhiéu truong hop bénh Iy nhu sdt, vu ning tuyén
giap, doi, bat dong kéo dai c6 thé dan dén can bang nito am tinh do thicu
cung cap hoac tang di hoa.

IL. Roi loan chuyén héa protid
1. Réi loan chuyén héa axid amin
Hiém gip, phan nay chi néu mét vai nét minh hoa.
1.1. Tang acid amin ni€u do r6i loan tai hép thu tai 6ng than
Hau hét cac acid amin tham gia cdu trac ctia cac polypeptid va
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protein trong co thé. Mot luong nho acid amin ¢ dang tu do trong mau,
luong nay quan trong vi te bao co the truc tlep su dung. Da s0 cac acid
amin duoc loc tu do qua cau than r6i duoc tai hap thu gan hét tai ong udn
gﬁn theo co ché van chuyén tich cuc qua cac thy thé dic hiéu. Sy tai hép
thu acid amin tai éng than ciing dién ra theo nhom nhu sy hap thu acid
amin tai niém mac rudt. Tang axid amin ni¢u xdy ra do (1) thy thé bi bao
hoa, (2) c6 cac chit canh tranh véi thu thé, hoac 3) 16i loan ciu trac va
chirc ning cia thy thé. Tang acid amin niéu thuong 1a di truyén theo kiéu
tu than lan, c6 thé khong cé biéu hién bénh Iy nhu trong iminoglycin niéu,
acid amin dicarboxylic niéu, hodc c6 tridu trimg 1am sang doi khi rat ning
nhu trong histidin niéu (chdm phét trién tri tué), lysin niéu (chdm phat
trién veé tri tué va thé chét, c6 con co giat), cystin ni¢u (soi cystin tai than).
Bang 7.1: Ting acid amin niéu do rdi loan tai hip thu tai 6ng than

Kiéu roi loan Tén réi loan Loai acid amin niéu

Tung acid amin Histidin niéu Histidin
Lysin niéu Lysin

Theo nhom Cystin ni€u Cystin, lysin, ornithin, arginin
Bénh Harnup Acid amin trung tinh
Iminoglycin niéu Glycin, prolin, hydroxyprolin
Acid amin Acit glutamic, acid aspartic
dicarboxylic niéu

Toan thé Hoi ching Fanconi Moi acid amin

Cystin niéu 1a loai rdi loan bam sinh thudng gap nhét do thiéu sot di
truyén vé thu thé tai ong than, trong d6 con nhan thay ca lysin, ornithin va
arginin ni¢u vi cdc acid amin nay duogc tai hap thu theo cung mét nhom.

Cystin 1a loai acid amin it hoa tan nhat, d6 hoa tan tdi da trong nudc
tiéu vao khoang 300mg/L. Bénh nhan dong hop ti gen bénh co thé tiet
600-1800mg cystin /ngay. Tang cystin niéu co thé dan dén két tua tinh thé
cystin hinh luc giac trong nuéc tiéu, d& gay hinh thanh soi than.

Hoi chirng Fanconi c6 thé do di truyen, hodc méc phai do bi ngd doc
kim loai nang nhu thuy ngan, chi, trong dé acid amin ni€u chi 1a mét triu
ching it quan trong so voi cac triéu ching khac nhu glucose niéu,
phosphat ni€u, bicarbonat ni¢u, acid uric ni¢u.

1.2. Réi loan chuyén hoa acid amin do thiéu enzym

C6 mot vai bénh 1y di truyén gy réi loan chuyén hoa acid amin do
thiéu enzym nhu thi€u phenylalanin hydroxylase gay tang phenylalanin
mau, thieu fumarylacetoacetat hydrolase gay ting tyrosin mau.
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Dién hinh 1 ching ting phenylalanin mau. Tré em bi bénh cham
phat trién vé tri tué, luc méi sinh con binh thuong, sau do tr¢ nén dan don.
Xét nghiém sang loc phenylalanin mau cho tré so sinh c6 thé phat hién
som ching nay va giap diéu tri hiéu qua bang ché d6 an giam
phenylalanin.

2. Réi loan protid huyét twong

Protid trong huyét tuong vao khoang 70--80g/L véi hon 100 chét
khac nhau, trong d6 chi yéu la albumin (40-50g/L) va globulin (20-
30g/L). Ngudn gdc chii yéu cia protid huyét twong 1a gan. Gan tao 95%
albumin, 85% globulin va cac loai khac nhu fibrinogen, yéu t6 dong mau,
bd thé. Mot phan protid huyét twong c6 ngudn gbc tir cac mod khac nhu
khang thé, hormon.

Vai trd cia protid huyét tuong:

(1) Tao ap luc tham thiu keo (pk) trong 1ong mach. Vai tro nay chu
yéu do albumin quyét dinh nho c6 ndng do cao va tao ap lyc manh (mbi
gam albumin tao mét ap lyc 1a 5,54 mmHg trong khi mot gam globulin chi
tao 1,43 mmHg). Do vay khi gidm protid huyét twong s€ gay ra tri¢u
chung phu toan than (phu do giam pk mau).

(2) Tham gia diéu hoa can bang acid bazo (hé protein/proteinat).

(3) Tham gia bao bé co thé chdng nhiém trung (khang thé, b thé).

(4) Van chuyén nhiéu chit trong méau (ceruloplasmin vén chuyén
ddng, transferrin van chuyén st).

(5) Tham gia co ché déng mau (cac yéu td dong mau).
(6) Chira nhiéu hoat chit quan trong khac nhu enzym, hormon.

Protid huyét tuong con dugc xem la mot dang protid dy trir. Binh
thuong c6 mot lugng protid huyet tuong duoc tiét vao long rudt, duoc tiéu
hoéa nhu 1a mot protid thirc an roi duogc tai hap thu tr¢ lai dudi dang acid
amin. Thoi gian ban th0a1 hoa cia albumin la 16-20 ngay, cua globuhn la
8-10 ngay Mot sb roi loan tiéu hoa, dic biét 1a bénh viém rudt xuat tiét
gay mét nhiéu protid huyet tuong.

Giam protid huyét tuong 1a tinh trang bénh 1y thuong gip trén lam
sang, do nhiéu nguyén nhan gy ra, hay gap la bénh ly gan than. Tang
protid huyet tuong rat hiém gap, thuong 1a tang gia do tinh trang c6 dac
mau do mit nudc. Do vay khi bién luan vé lugng protid huyét twong can
lwu y dén tinh trang chuyén hoa nude.

2.1. Giam protid huyét tuong
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Giam protid huyét twong phan anh tinh trang giam khéi lugng protid cua
co thé, mot gam protid huyét tuong dai dién cho 30 gam protid ciia co thé.

Nguyén nhan:

(1) Giam b sung protid vao huyét trong, c6 thé do:

Thiéu’pro‘tid trong thie an: thiéu vé lugng nhu an nhiéu bét, it thit
cd, hodc thi€u vé chat nhu chi an protid thuc vat c6 gia tri sinh hoc thap.

Giam an nhu khi bi hon mé hodc sau phéu thuat.

R&i loan tiéu hoa va hap thu protid nhu tiéu chay, viém tuy man...

Giam tong hop protid do bénh 1y gan nhu xo gan.

(2) Mat protid huyet tuong ra ngoai co thé, co thé gip trong bénh

viém rudt xuat tiét (mat qua duong tiéu hoa), hoi chimg thén hu (mét qua
duong tiét niéu), bong (mat qua da).

(3) Tang stt dung protid huyét twong do sbt kéo dai, vu nang tuyén
giap (tang chuyén hoa co sd) hodc ung thu giai doan cudi.

Hau qua:

(1) Phu toan than do giam ap luc thim thdu keo mau. Muc do phu
phu thudc chu yéu lugng albumin mau. Khi albumin duéi 30g/L c6 biéu
hién phu trén 1am sang.

) (2) Tré em cham léq, nguoi 16n sit can, vét thuong cham tai tao,
thiéu mau, suy nhuoc co thé.
2.2. Thay d6i thanh phan protid huyét twong
Protid huyét twong dugc tach bang dién di cho 5 thanh phan chinh:
Bang 7.2: Thanh phén protid huyét twong

Tén thanh phan Ti ¢ % Ti 1¢ %
Protid huyét tuong gan ding
Albumin 569+ 4,2 60
Alpha-1-globulin 5,1+0,9 4
alpha-2-globulin 7,6 +1,7 8
Beta-globulin 10,1 +1,3 12
Gamma-globulin 20,2 +3.3 16

2.2.1. Nguyén nhan
(1) Giam albumin trong moi twong hop ¢ giam prrotid huyét tu:ong
(2) Tang alpha-globulin trong viém nhu viém gan, hoai tur t6 chirc

nhu nhdi mau co tim, hodc trong bénh than nhiém md. Tang alpha-
globulin dan dén ting d6 quénh ctia méu, tang toc do ling mau.
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(3) Tang beta-globulin trong hdi chimg r mat, thiéu ning tuyén giap,
tang lipoprotein ty trong thap (LDL).
~ (4) Tang gamma-globulin trong cac trudong hop c6 tang tao khang
thé nhu nhiém khuan, u tuong bao.
2.2.2. Hau qua
Huyét twong d& bi két tiia khi cho phan tmg véi mudi cua kim loai
ndng, co ché chu yéu la do giam trang thai phan tdn on dinh cta protid khi
thiéu albumin. Nhung cac phan trng nay khong dac hiéu cho bénh ly nguyén
nhan va thudong phan anh cham khi bénh da ro.
Bang 7.3: Phan @ng danh gia sy thay ddi thanh phan protid huyét twong

Tén phan ung Chdt phdn vmg Két qua phdn vmg
Takata Ara HgCl Két tia
Welmann CaCl, Lén bong
Mac Lagan Thymol Puc
Kunkel ZnSOy, Két tua
Wunderley Cdso, Két tua

3. Roi logn sinh tong hO’p protid

Noi dung cua rdi loan téng hop protid rat rong, phan nay chi néu
mot vai roi loan & gen cdu trac hodc gen diéu hoa. Trong réi loan vé gen
cAu truc, ban chét cua protid dugc tao thanh bi bién tinh do vay chirc ndng
khong binh thuong. Trong réi loan vé gen diéu hoa, s luong protid duoc
tao thanh thay ddi nén ciing gay rdi loan chirc nang.

3.1. Réi loan vé gen cau trac

Gen cau tric trong ADN véi trinh ty nghiém ngit cac bo ba
nucleotid quyét dinh tht tu cac acid amin trong chudi polypeptid cua
protein. MOi acid amin ung v4i mdt bd ba nhét dinh. Chi can thay ddi mot
acid amin ciing da gy bién tinh protid. Acid amin thay doi la do dot bién
¢ bo ba nucleotid ma cho acid amin tuwong tmg. Vi du bénh hemoglobin S
(bénh hong cau hinh liém).

Hemoglobin Al cdu tao boi 4 nhom hem két hop voi 4 chudi
polypeptid (2 chu01 alpha va 2 chudi beta). Chu01 alpha gom 141 acid
amin, chudi beta gdm 146 acid amin. Tai vi tri sd 6 ctia chudi polypeptid
beta 1a acid glutamic, néu bi thay thé boi valin thi hemoglobin Al trd
thanh hemoglobin S. Sai sot nay 1a do d6t bién tai gen ciu trac, thymin bi
thay bang adenin 1am cho bo ba nucleotid CTC (mi cho acid glutamic) tré
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thanh CAC (ma cho valin).
Béang 7.4: Dot bién di€ém tai gen cau tric trong bénh hemoglobin S
HbA HbS
DNA CTC CAC
Chudi béta Glu Val

Hong ciu mang HbS c6 dang hinh liém khi bi thiéu oxy, khé di
chyén qua cdc mao mach nhé dé€ gay thiéu méau cuc bg va dé vo gay thicu
mau. Dang dong hop tir gdy bénh nang, thuong gap tai cac nudc chau Phi.
3.2. Rbi loan vé gen diéu hoa

Gen diéu hoa c6 thé kich thich hodc @c ché tong hop protid bang
cach tiet mot chat kim ham. Néu hoat dong cua gen di€u hoa bi roi loan thi
co su thay doi1 vé muirc dd sao chép tir gen cau triic dan dén tang hoac giam
s0 lugng protid dugc tong hop.

Vi du trong bénh hemoglobin F, s6 lugng hemoglobin F ting cao trong
mau trén 30%.

Ti 1¢ hemoglobin Al (2 chudi alpha va 2 chudi beta) 1a 97%,
hemoglobin A2 (2 chudi alpha va 2 chudi delta) 1a 2%, _hemoglobin F (2
chudi alpha va 2 chudi gamma) 13 1%. Gen ma cho chudi alpha nim trén
nhiém séc thé s6 16, cic gen ma cho cac chudi beta, gamma va delta cing
nim trén nhidm séc thé b 11.

Binh thudng khi con trong thoi ky bao thai, gen ma cho chudi beta
bi trc ché, gen ma cho chudi gamma hoat dong manh nhét nén hemoglobin
F la hemoglobin chinh trong hdng cau thai nhi. Hemoglobin F ¢6 4i luc
cao ddi voi oxy gip co thé thai nhi d& thu nhén oxy tir mau me, thich nghi
v6i tinh trang thiéu oxy trong doi séng & tu cung. Sau khi sinh, gen
gamma bj trc ché, gen béta duoc giai rc ché, co thé giam tao hemoglobin
F, tang tao hemoglobin A cho dén thang thir 6 thi ti 1¢ twong ty nhu nguoi
truong thanh, phu hop v6i moi trudng mai. O ngudi bi bénh hemoglobin
F, do gen gamma khoéng bi tc ché nén tiép tuc tao hemoglobin F. Hong
cau mang hemoglobin F d& v& gay thiéu mau.
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