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LOI1 NOI PAU

Hoa sinh dai cuong la mon hoc nghién ciru vé co so phan tir cua s song nghia
1a nghién ciru vé cdu tao cac chét ciing nhu chuyén hoa cac chat trong co thé song.

Muc tiéu cua hoc phan hoa smh dbi voi sinh vién y khoa la cung cap cho sinh
vién nhimg kién thirc co ban vé céu tao va chuyén hoa cac chat, ndng do cac chat do
trong co thé, co ché tao thanh cung qua trinh van chuyén, thoai hoa cac chét, su trao
ddi nang luqng dé duy tri sy song. Hoa sinh dai cuong gitp sinh vién phan tich duoc
su thay ddi, co che cua sy thay doi cac chit va lua chon duoc cac xét nghiém hoda sinh
co ban trong mot s6 bénh ly thuong gap.

Giao trinh “Héa sinh dai cuong” sir dung cho sinh vién y khoa. Gido trinh duoc bién
soan dua trén su long ghép, tich hqp v6i mot s6 mon thude khoa hoc co ban, y hoc co so
va y hoc 1am sang theo du an “Pbi méi chuong trinh dao tao bac si da khoa” nam 2017
ciia B Y té. Noi dung giao trinh gom 3 phan:

- Héa sinh tinh gdm cau tao, tinh chét va vai tro ciia cac chat cdu tao nén co thé
song nhu glucid, lipid, protein, vitamin cling nhu cau tric va chic niang cua enzym va
nhirng khai niém co ban vé nang luong sinh hoc.

- Hoéa sinh dong géom chuyén hoa cia cac chat nhu chuyén hoa glucid,
lipid, protein.

- Hoa sinh mé va co quan bao gbm sy chuyén hoa cac chat xay ra ¢ cac mo va co
quan nhu chuyén héa nudc va cac chat vo co, hoa sinh cac dich co thé.

Piy la lan bién soan dAu tién, mac du rat c6 ging song khong thé tranh khoi
nhirng thiéu sot. Chung t6i mong nhan duoc sy cam thong va nhimng y kién déng gop
quy bau cia Quy ban doc dé 1an bién soan sau, ndi dung tai liéu dugc phong phi va
hoan chinh hon.

Tran trong cam on!
Thay mat cac tac gia

PGS.TS Nguyén Thi Hoa



) Bai |
HOA HQC PROTEIN
Lé Thi Minh Hién

MUC TIEU:
Sau khi hoc xong bai nay, sinh vién c6 kha nang:
1. Trinh bay dwoc vai tro cua acid amin va mét s6 peptid quan trong trong v hoc.
2. Ung dung degc mét s6 tinh chdt cua protein vao trong y hoc.
3. Trinh bay dwoc vai tro cua nucleotid vai co thé.
4

. Trinh bay dwoc tinh chat cua hemoglobin va irng dung trong lam sang.

NOI DUNG

Protein la nhirng phan tu lon nhat trong té bao séng. Protein c6 mat ¢ tat ca moi
té bao va cac phan cua té bao. Trong mot té bao ciing c6 hang ngan loai protein, chiém
khoang 50% trong luong khé cua té bao. Protein dong vai tro co ban trong su hinh
thanh, duy tri cau truc va chirc nang cua co thé song. Protein qux dinh tinh dac thu cua
té bao, dic thu ca thé cung nhu dac thu vé loai. Protein dugc cau tao tir 20 acid amin.
Cac acid amin lién két véi nhau bang lién két peptid. Trong lugng phan tir ciia chiing
tir 6000 dvC dén 1.000.000 dvC hoac lén hon nia.

Ngay nay, nguoi ta udc tinh co khoang 10" dén 10'? protein khac nhau nhung
chi do 20 acid amin khac nhau tao thanh.

1. Acid amin
1.1. Cdu tao ciia acid amin

Acid amin la don vi céu tao nén protem tat ca acid amm déu c6 trong phan tir
nhom carboxyl (-COOH) va nhém amin (-NH,) cung lién két véi mot nguyén tir
carbon goi la carbon o.

Cong thirc tong quat cua acid amin:
a
R— CH — COOH

R la goc hiru co, thanh phan nguyén 16 cua géc R la C, H, O, N, S

Ngoai hai nhém chic chinh la nhom carboxyl va nhom amin. Trong phéan tir
protein con c6 thé cd6 nhom hoa chirc khac nhu hydroxyl (-OH) hoac thiol (-SH).



* Pong phdn quang hoc ciia acid amin

Trir glycin con tat ca cac acid amin déu chira carbon bat dbi (C*) trong phan t
nén c6 dong phan quang hoc. Tuy theo vi tri cia nhém amin (-NH,) dugc gin vao bén
phai hay bén trai cua carbon bat doi o ma acid amin thugc day D hodc L. Trong tu
nhién phd bién la acid amin day L.

(IZOOH TOOH
H—C—NH, HZN—”([‘—H
R R

D-acidamin L-acidamin

1.2. Phan loai acid amin
Dua vao cdu tao géc R dé phan loai 20 acid amin céu tao protein thanh 2 nhom:
- Acid amin mach thing,
- Acid amin mach vong.

Trong acid amin mach thing phan ra thanh cac dudi nhom tiy thudc vao sé
lugng nhom —NH, va -COOH ma c6 acid amin trung tinh, acid amin acid va acid amin
kiém.

Acid amin Ki hi¢u Cong thirc

Acid amin trung tinh

H-CH-COOH

Glycin |Gly-G sz e
CH;—CH-COOH

Alanin | Ala-A : ﬁHz o0
H3C‘,CH—QH—COOH

Valin: Giup ngan chan sy phan huy cua co bap bang
cach cung cap thém duong cho cac co bap dé san xuat
nang lugng trong qua trinh hoat dong thé lyc. Valine
ciing gitp loai bo nito du thira doc hai tir gan, va cé
kha nang véan chuyén nito dén cac mo khac trong co

Valin Val —




thé khi can thiét. Giap diéu tri bénh gan va tai mat,
ciing nhu nhirng ton hai giy ra béi chimg nghién ruou
va ma tay, gitp diéu tri hodc tham chi dao nguoc bénh
ndo gan, hoac ton thuong nao lién quan dén ruou. Su
can bang ly tuong cua 3 acid amin quan trong trong
ché d6 an cua nguoi tap thé duc nhiéu la 2:1:1
(leucin:valin:isoleucin).

Nguén thuc phém chira valin: Sira, thit, ng cbe, nam,
dau tuong va lac.

Leucin

Leu-L

H3C“,CH—CH2—QH—COOH
HC NH,

Leucin: la acid amin duy nhat c6 kha nang diéu hoa su
tong hop protein cua co, lam giam sy thoai hoai va
tang su tong hop cac protein cia co. Pong vai tro
quan trong trong ché d6 an cua cac van dong vién
trong viéc rén luyén co bip bén canh acid amin
isoleucin va valin. Leucin can nhiéu ¢ gan, mdé m& va
moé co dé téng hop cac sterol, thanh phan ciu tao nén
hormon, gitip duy tri lugng hormon ting truéng dé
thiic ddy qua trinh phat trién mé co. Nguon thyc pham
chira leucin: Pau tuong, long do trimg, hanh nhan, ca,
lac, tom.

Isoleucin

Ile -1

HsC=HC oy ch-coom

C NH,

Isoleucin: Pong vai trd séng con trong qua trinh phuc
hdi sirc khoe sau thoi gian luyén tap thé duc thé thao.
Dong thoi giop diéu tiét lugng duong glucose trong
mau, hd trg qua trinh hinh thanh hemoglobin va dong
mau.

Nguén thuc phém chira isoleucin: Thit ga, ca, hanh
nhan, hat diéu, trimg, gan, dau lang va thit bo.

Serin

Ser—S

HO-CH,~CH-CQOH
NH,

Threonin

Thr-T

Hac‘,CH—(;H—COOH
HO  NH,
Threonin: Gitip duy tri s can bang protein thich hop
trong co thé. La chat can thiét dé tao ra glycin va
serin, hai loai acid amin can thiét cho viéc san xuat




collagen, elastin, va cac mo co, gilp giir cho cac mo
lién két va co bap khap co thé khoe manh va dan hoi,
bao gom ca tim. N6 cun&, giup xuong va men rang
chic khoe, c6 thé tang toc do chira lanh vét thuong
hoac héi phuc sau chan thuong. Threonin con két hop
véi cac acid amin acid aspartic va methion dé gitip
gan c6 chirc nang lipotropic (kich thich co thé sir dung
md), hodc tiéu hoa chat béo va acid béo, néu khong co
du threonin chat béo co thé tich tu trong gan va cu01
cung gay suy gan. Ngoai ra, no giup hé tro san xuat
cac khang the tang cuong mién dich, hitu ich trong
diéu tri mot s6 loai bénh tram cam. Ngudn thuc pham
chira nhiéu threonin nhat: thit, ca, trimg.

Cystein

Cys-C

HS-CH,—CH-COOH
NH,

Methionin

Met - M

HaC-S—(CHy),~ GH-COOH
NH,

Methionin: Do c6 chira luu huynh, can thiét cho san
xuat chat cac acid amin (nhu cystein va taurin) va
glutathion — 1a chdng oxy hoa tir nhién gitp trung hoa
cac doc to trong gan. Methionin con la mét lipotropic
(kich thich co thé st dung mc) glup ngan chan sy tich
tu m& trong gan. La chat can thiét dé tao creatine,
cung cép ning luong cho co bap dé tang hiéu suat thé
thao trong thoi gian ngén, tap cuong do cao, hd trg
hoat dong binh thucmg ciia tim va hé tuan hoan.
Methionin con §1up cho sy hinh thanh cua collagen
dugc sir dung dé tao thanh da, mong, mé lién két, va
gitip giam mirc do di (mg viém trong co thé. Thit, ca,
dau d6 tuoi, triung, dau lang, hanh, sira chua, cac loai
hat la nhimg thuc phim chira menthionin.

Acid amin

Ki higu

Cong thirc

Acid amin aci

Aspartic acid

Asp-D

HOOC-CH,—CH-COOH
NH,

Asparagin

Asn— N

HoN- q: CH,- (ri: COOH
2




HOOC-CH,~ CH,~GH-COOH

Glutamic acid | Glu — E NH,
. H,N—C-CH,—CH,~CH-COOH
Glutamin | Gln - Q P NH,
Acid amin kiém
HN-CH;—CH,—CH,—CH-COOH
Arginin Arg - R C=NH NH;
NH,
H,N—(CH,)4—~GH-COOH
NH,
Lysin: La mot thanh phan quan trong cua tat ca cac
protein trong co thé. Lysin dong vai trd quan trong
trong viéc hap thu canxi, tao co bép, phuc héi sau
Lysin Lys - K chan thuong hay sau phau thut; sy tong hop cac

hormon, enzym va cac khang thé. Lysin con tham gia
cau tao carnitin chat van chuyén acid béo vao ty thé
Lysin la mot chat di van cua serotonin & 6ng tiéu
héa, c6 tac dung giai lo 4u do lam giam tac dung cua
cac thu thé serotonin. Lysin c6 trong phd mai, khoai
tay, sira, trimg, thit do, cac san pham men.

Acid amin nhan thom

CHy~GH-COOH
NH;

. B Phenylalanm La mdt acid amin c6 tinh giam dau va
Phenglalanin. | Fhe chong tram cam. Phenylalamn co trong sira, hanh
nhan, bo, lac, cac hat vimng. Néu tang phenylalanin
trong mau ¢ tré nho can cha y dén bénh thuoc nhom

bénh di truyén (Bénh phenylketon ni¢u)

Tyrosin Tyr-Y O_CHZ COOH

Acid amin di vong

Histidin

His — H

CHy—CH-COOH
HN. N: N2
Histidin: La thanh phan quan trong cua lop vo myelin

cua té bao than kinh, dam bao viéc truyén tai cac




