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TUYEN BO BAN QUYEN
Tai lidu nay thudc loai sach gido trinh nén cac ngudn thong tin co thé duoc
phép ding nguyén ban hoic trich ding cho cac myc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh Iéch lac hodc sir dung v1 muc dich kinh doanh

thiéu lanh manh s€ bi nghiém cam.

LOI GIOI THIEU



Héa sinh la mét nganh khoa hoc nghién citu vé cdc qud trinh phdn g héa
hoc dién ra trong co thé song & diéu kién binh thieong ciing nhuw bénh Iy trong moi
twong tac qua lai voi moi truong xung quanh. Ddy la linh vuc khoa hoc giao thoa
v6i nhiéu nganh khoa hoc khéc nhw Y hoc lam sang, sinh Iy hoc, mé phéi hoc, dinh
duong....

Gido trinh duoc bién soan theo chuwong trinh khung da dwoc phé duyét cho
sinh vién nganh cao dang xét nghiém y hoc bao gom 15 bai Iy thuyét, méi bai ¢é muc
tiéu hoc tdp va cdc ndi dung thiét yéu. Trong d6, ndi dung bao gom cdu tao, tinh chdt
va vai tro ciia cdc chat sinh hoc co ban trong co thé séng, cdc qud trinh chuyén héa
va diéu hoa chuyén héa chat trong co thé song.

Cdc tac gia la nhitng nguoi co kinh nghiém ldm sang lau nam ciing nhu kinh nghiém
gidng day, hy vong rang cuén sach sé cung cap nhitng théng tin gid tri cho sinh vién
nham gitip sinh vién cé nén tang kién thirc, kj ndng cdn thiét cho viéc danh gid vé
chat lwong xét nghiém.

Cdc tdc gia da bién soan cudn gido trinh nay véi tinh than trach nhiém cao, song
ciing khéng tranh khoi nhitng thiéu sét va can bé sung. Chiing téi mong nhdn dwoc
nhiéu y kién dong gép cua doc gid va dong nghiép dé cuén gido trinh nay cang hodn
thién hon.

Xin tran trong cam on!
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CHUONG TRINH MON HOC

Tén mo dun: Hoa sinh 1
Ma mén hoc: MHXN10.23
Thoi gian thuce hién: 30 gio

- Ly thuyét: 28 gio

- Kiém tra: 02 gid
I. Vi tri, tinh chét ciia mén hoc
1. Vi tri: 1 mon hoc sé 21 cua chuong trinh dao tao d6i twong Cao ding xét
nghiém.
2. Tinh chat: mon hoc nham cung cép cho sinh vién nhiing kién thirc nén tang vé
cAu tao, chuyén hoa cac chit trong co thé ngudi (glucid, lipid, protein), hoa sinh
mau, trao d6i mudi nude, tir d6 hiéu duoc y nghia cua cac xét nghiém khi hoc sang
mon thyc hanh bénh vién, thuc té tot nghiép.
I1. Muc tiéu moén hoc
* Kién thirc
- Trinh bay duoc cAu tao, tinh chat, vai trd cua glucid, lipid, protein, hemoglobin,
acid nucleic
- Trinh bay duoc cac dic diém chinh cta chuyén hoa glucid, lipid, protein,
hemoglobin, acid nucleic trong co thé nguoi.
- Trinh bay duoc dac diém sinh hoc, co ché hoat dong xuc tac cua enzym, cac yéu
t6 anh huong dén hoat dong enzym; qua trinh sinh nang lugng cho hoat dong cua co
thé qua chu trinh acid citric va chudi van chuyén dién tu.
- Phan tich duoc sy diéu hoa trao d6i mudi nudc trong co thé
* Ky nang
- Phan tich duoc cac réi loan chuyén héa glucid, lipid, protein, hemoglobin trong
tinh hudng day hoc
- Tinh duoc sb ATP duoc tao thanh trong qua trinh chuyén hoa glucid, lipid
* Nang lwc tw chu va trach nhiém
- Nghiém tuc, can than, sang tao trong viéc van dung kién thtrc duoc hoc dé giai
quyét van dé trong hoc tap
- Chirng minh duoc kha nang lam viéc doc lap, Iam viéc nhom dé giai quyét van dé
trong qua trinh hoc tap
IT1. NOi dung mén hoc

1. N§i dung tong quat va phan bo thoi gian mén hoc

STT Noi dung S6 tiét




Tong so | Li thuyét | Kiém tra

1 | Hoéa hoc glucid 2 2
2 | Hoa hoc lipid 1 1
3 | Hoéa hoc acid amin - protein 2 2
4 Enzym 1 1
5 | Oxy hoa khur sinh hoc 2 2
6 | Chuyén hoa glucid 3 3

Kiém tra 1 1
7 | Chuyén hoa lipid 3 3
8 | Chuyén hoa acid amin 3 3
9 | Chuyén hoa acid nucleic 2 2
10 | Sinh tong hop protein 1 1
11 | Chuyén héa hemoglobin 2 2
12 | Trao d6i muoi - nudc 2 2
13 | Khi mau va thing bang acid - base 2 2
14 | Hoa sinh mau 1 1
15 | Hoa sinh dich sinh vét 1 1

Kiém tra 1 1

TONG 30 28 2




BAI 1. HOA HQC GLUCID

MUC TIEU
* Kién thirc
- Trinh bay dugc dinh nghia, phan loai, vai tro cua glucid
- Trinh bay duoc dinh nghia va cdu tao ctia monosaccarid, oligosaccarid,
polysaccarid
- Giai thich dugc 3 tinh chat chinh cia monosaccarid va wng dung cua 3 tinh chit d6
trong y hoc
* Nang luc tw cha va trach nhiégm
- Nghiém tuc, can thén, sang tao trong viéc van dung kién thic duge hoc dé giai
quyét van dé trong hoc tap
- Phéi hop 1am viéc nhom dé giai quyét van dé trong hoc tap
NQI DUNG
1. Dai cuwong
1.1. Dinh nghia glucid

Glucid 14 cac dan xuat aldehyd hodc ceton cua cac polyalcol hoidc 13 cac chat
tao ra cac dan xuét nay khi bi thuy phan. Pa s6 thanh phan nguyén t cua glucid
duogc viét dudi dang Cn(H20)mnén con goi 1a carbonhydrat.
1.2. Phén logi glucid: chia lam 3 loai

- Monosaccarid (dudng don hay ose ): 1a don vi cau tao ciia glucid, khong bi
thuy phan thanh cac don vi nhé hon nita. Vi du: glucose, fructose...

- Oligosaccarid : 1a cac dudng tao ra tir 2 dén 14 phan tir duong don khi bi
thuy phan. Vi du: lactose, saccarose...

- Polysaccarid: 13 mot nhom cac hop chét tao ra mot s6 16n cac monosaccarid
khi bi thuy phan. Vi du: glycogen, tinh bdt, glucopolysaccarid...
1.3. Vai tro cua glucid

- Vai tro tao nang: 1a ngudn cung cép ning luong chii yéu cia co thé.

- Vai trd tao hinh: tham gia thanh phan ciu tao cta té bao va mo.

+ O thyc vat glucid chiém 80%-90% trong lugng khd, cellulose 1a thanh phan
chinh cua mé nang do.

+ O dong vat glucid chiém 2% trong lugng kho nhung 1 ngudn cung cap ning
luong cha yéu.

+ O vi sinh vat polysaccarid 1a cdu tir quan trong ctia mang té bao.
Vi du:

- Puong ribose, deoxyribose 13 thanh phan cu tao cua cac nucleotide, don vi
cAu tric cia DNA, RNA trong té bao song.
2. Monosaccarid (dwong don hay ose)



2.1. Dinh nghia

- Monosaccarid 1a nhitng aldehydalcol hodc cetonalcol, trong cong thuc tru
mot carbon thude nhém carbonyl (C=0), con tat ca cac carbon khac ctia monosaccarid
déu lién két v6i nhém hydroxyl (- OH).

- Néu nhom carbonyl & dau mach thi monosaccarid 1a aldehydalcol (aldose),

néu nhom carbonyl & vi tri khéc thi 1a cetonalcol (cetose hoic ketose).

- Cong thire tong quat:
H \//O CH;OH
I
([3 C=0
I
((IEH OH), (CHOH),
I
CH,OH CH;OH
Aldoses Ketoses
(n=1|2|3|4|5J (n=0,1|2,3,4)

n biéu thi s6 nhom alcol bac 2; n co thé béng 0,1,2,3... tuy loai monosaccarid.
2.2. Cach goi tén: 4 cach

- Churc khir + ose. Vi du: Aldose, cetose...

-S6 C + ose. Vi du: Triose, pentose...

- Chtrc khtr + S C + ose. Vi du: Aldohexose, cetohexose...

- Tén riéng. Vi du: Glucose, fructose, galactose...

2.3. Ciu tao
* Cdu tao mach théng

- C4u tao thang cua monosacarid dugc biéu dién bang hinh chiéu cong thirc
ctia n6: Cac carbon nam trén mot doan théng, cac nhom thé nim hai bén.

- Trir dioxyaceton, tit ca cdc monosaccarid déu c6 carbon bat ddi (C*) nén déu

c6 tinh quang hoat (c6 kha nang 1am quay mit phang anh sang phan cyc) va c6 dong

phan quang hoc.
H 0

\ff’ CH,OH

H—C—0H =0

Ho—cl:—H HO—d—H
H—C—0H H—C—0H
H—C—0H H—C—0H
CH,OH CHoOH
D-zlucose D-fructose

- Theo nguyén tac chung, s ddng phan quang hoc dugc tinh theo cong thirc
Sau.
N=2"
N: S6 dong phan quang hoc; n: S6 carbon bat d6i.



0 0\\ _H
7 ' H—ito H
(|: ! %HQOH HO—(li*—H
h g
H- C-0OH C=0 H—Cl;OH
| | H—C~OH
CH,OH CH,0H CH,0H
D - glycerylaldehyd Dioxyaceton D- glucose

- S6 C*cua glucose theo cong thic thing 1a 4, sb déng phén la: 24 = 16

- M6t s6 dong phan ctia hexose

CHO CHO CHO CHZ0H
H——OH HO——H H——OH —0
HO——H HO——H HO——H OH——H
H——OH H——OH HO——H H——OH
H——OH H——OH H——OH H——OH
CH,OH CH,OH CH,OH CH,OH
Glucose Mannose Galactose Fructose

- Ky hiéu (+), (-) chi kha niang 1am quay mit phang anh sang phan cuc sang

phai hay sang tréi, cia mot monosaccarid nhat dinh.

CHO CHO
He—C —OH HOmC—=H
EH,0H €H,0H

D-glyceral dehyde L-glyceraldehyde

?HO ?HO
H—C—0OH HO——?——H
CHoOH CHoOH

D-glyceraldshyde  L-glyceral dehyde

- Ky hiéu D va L chi vé loai va ngudn gdc ciia monosaccarid. Nhitng
monosaccarid ndo ¢ nhém (— OH) cua carbon bat ddi cudi cing (ndm xa nhém
carbonyl nhat) nim & bén phai, thudc diy D; néu c6 nhém (— OH) ctiia C* cudi ciing
ndm & bén trai, thudc day L. Phan 16n cac ose trong ty nhién déu thudc diy D.
* Cdu tao mach vong

Dbi véi nhitng monosaccarid c6 tir 5 carbon tré 1én thi cong thirc thang khong
gii thich duoc hién twong sé dong phan thyc té 16n hon khi tinh theo cong thire thang.
Vi vay ching con cé cau tao vong.

- Vi du: Qua trinh tao vong xay ra nhu sau.



1 |
IC: H—‘!: CH;OH
2 H—C—OH -
HO— ! N
5 HO—?—H o] (I:/H \(I:
H— C— OH _ OH H
|4 H (I:_c)H éh' |/C|)H
HO—C—H H—? ?_?
5 H
: H—C—OH OH
HO— C—H i
lg H
CH,OH Glucose

- Khi dong vong, chirc andehyd két hop véi 1 chtrc alcol trong cing 1 phan tir
glucose tao nén 1 ban acetal ndi. Carbon mang chirc khir aldehyd con lai 1 nhém
hydroxyl (-OH) c¢6 kha ning két hop chi véi 1 alcol dé cho ban acetal. Lién két ndi
gifta carbon mang chirc khir aldehyd vé1 carbon mang chire khir alcol qua nguyén tir
oxy goi 1a cdu oxy. Cau oxy ndi tir carbon thir 1 dén carbon thir 5 tao vong 6 canh goi

1a dang glucopyranose, ndi véi carbon thtr 4 tao vong 5 canh goi 1a dang

glucofuranose.
)
e
(8]

Vong dang pyranose va furanose.

CH,OH ?‘.‘H;OH
R |
/0\ HOHC —CHOH HO. C HO -G
I
HOH,C- H(f |c1{01{ HOHC  CH-CHOH - CH,OH Ho-C-H | Ho_ll;_ﬂ s
I
HOHC  CHOH / Hu.]:- OH H- ]c: OH
. H-C-OH
CHOH H-¢ :
: CH,OH CH;
Glucopiranose Glucofuranose B D - fructose 8- D- fructose
(dang furanose) (dang piranose)

- Sau khi dong vong sd carbon bat dbi ctia glucose 13 5, s6 dong phan quang
hocla 2° =32

2.4. Tinh chat cua monosaccarid

- Céac monosaccarid c¢6 vi ngot, dé tan trong nudc, it tan trong alcol, khong tan
trong ete.

- Trir dioxyaceton, cac ose déu c6 kha nang 1am quay mit phang anh sang phan
cuec.
* Tinh khw (bi oxy hoa)

- Do ¢6 hoa chirc khtr aldehyd hodc ceton. Monosaccarid tac dung véi mudi
kim loai ning (mudi Cu, Hg...) s& khir ion kim loai giai phong kim loai tu do hodc



mudi kim loai c6 hoa tri thép hon, ban than monosaccarid s€ bi oxy hoa tr¢ thanh
acid.

- Vi du: Trong phan tng fehling, glucose khir hydroxyd dong II Cu (OH)2
thanh oxid déng I Cup0 két tiia do gach.

Cl,HO CCl)OH
(CHOH)s + 2Cu (OH)2 t (CHOH)s + 2CUOH + H.0
cH.0H MTkiém  CH.OH /\
Glucose A. gluconic Cu0 I—izO

Do gach
- Ung dung tinh chét trén dé dinh tinh va so bd dinh luong duong trong nudce
tiéu. Dua vao tinh chat nay nguoi ta di san xuat ra cac que thir test nhanh dudng niéu,
day 1a mot k¥ thuat gitip chan doan sang loc bénh dai thio dudng tai cong dong.
* Tao glucosid
- Do ¢6 nhém (- OH) ban acetal trong phan tir, cic monosaccarid c6 kha nang
tao thanh cac hop chat ete véi alcol. Cac hop chat nay goi 1 cac glucosid, cac lién

két nay duoc goi 1a lién két glucosid hodc osid.

&

6
CH;OH CH;OH
s
1'|I 5/‘70 H H A;O u
4 KH wl\ 4 H \' i
OH H \, OH H
o) / O b
HYy 4 N I/2 OH
H OH H OH
Gde alpha-Glocose / Géecalpha-Glucoss

Lién kétralpha- 1 4-Glicosid

Maltose
- Lién két glucosid ciing dugc hinh thanh gitta nhom (—OH) béan acetal ca 1
monosaccarid nay v6i nhém (— OH) alcol ctia 1 monosaccarid khac. Vi du lién két
osid trong phén tir cac oligo va céc polysaccarid.

a ]
CH,OH CHyOH

H H
Lién k&t alpha Lién k&talpha
1,4alicozit 1,d-glicozit

Dang Amylozd [ Amylose) cha Tinh bét
- Tinh tao glucosid c6 y nghia rat 16n d6i véi co thé sdng, do c6 tinh chat nay
ma glycogen dugc tong hop dé du trit duong khi du thira va khi co thé séng can thi
glycogen lai duoc thily phan dé cung cap dudng cho hoat dong ciia té bao.

* Tao este



- Do ¢6 nhém (- OH) alcol nén cac monosaccarid c6 thé phan tmg véi cac acid
nhu HNO3, H2SO4, H3POg, acid acetic... tao nén cac este tuong tng.

- Cac este phosphat ctia cac monosaccarid 13 cac este quan trong nhat cta cac
monosaccarid trong co thé sinh vét vi chung 13 cac san chuyén hoa trung gian hoic
dang hoat ho ctia co chat chuyén ho4 cua glucid.

- Vi dy: Mot s6 dan xuat este ctia cic monosaccarid quan trong.

CHOH
I, Ghucose-6-phosphte 6-Phosgho- -
Epim erase HO—CI:—H . Dehydmgmase ) glumﬂﬂ' }\C/
i ;003 fCH 0P, lactonase
SHyOH /‘ H—G—OH 5 NADPH +H" . HC—OH
§=° SOEOPOT 0 ok M 0. HOH 7
H—(ls—OH phosphate / H : . M HO _IH
Lo i [N
el
huloe 5 | OH OH -
gh:;sg}sleati Isomerase H—?—OH Hﬁ% o
H—C—0OH H 0OH H 0H -
drporos 6CH R0
;1}‘1300;;}'15 . ghucosed-phosphate f-phoshoglusonalactone f-phosphoghiconate

* Cac tinh chat khac.

- Tinh oxy hoa (bi khtr).

- Phan tng tao Ozazon

- Tao fucfural.

- Su chuyén dang l4n nhau cua cic ose.

- Dan suit ozamin.

- Cac monosaccarid mét oxy.
3. Oligosaccarid
3.1. Saccarose

Saccarose tao thanh do nhom OH ban acetal ciia C1 phéan tir a- glucose va Co
ciia PB- fructose loai di 1 phan tir nudc tao lién két 1,2 o glucosido-fructose, nén
saccarose khong con tinh khir. Saccarose tan trong nudc, ¢6 nhiéu trong mia, cu cai
duong;

Cong thirc hoa hoc la:

CH,OH
HQCH, H

OH

OH CH20H

OH H
Glucose Fructose

Saccarose



3.2. Lactose
Co trong sira nguoi va dong vat goi la duong stta, do nhém (-OH) & vi tri
carbon sb 1 ctia B-galactose va vi tri carbon sb 4 ctia a- glucose lién két bang cach loai

di 1 phan t&r nudce, 1a loai disaccarid c6 tinh khir, ¢ cong thuec la:

CH,OH CH,OH
OH o H ° OH
oH 0 N OH H
H
H H
\ O H OH

1- 4 galactosid « - glucose
3.3. Maltose
C6 trong mam lua, keo mach nha; do 2 phan tir a— glucose loai di 1 phén tir
nude tai tao lién két 1-4 glucosid, 1a loai disaccarid co6 tinh khir, cong thirc hoa hoc
la:

CH,OH CH,0H
H o_ H H o H
o K
OH ] | H © ] | OH
H OH H OH

a- glucosid o- glucose

4. Polysaccarid: 1a nhitng chit c6 phan tir lwong 16n, cdu tao tir nhiéu phan tu
monosaccarid, duoc chia lam 2 nhém thuan va tap.
4.1. Polysaccarid thuin
* Tinh bét: do hang nghin goc o — D glucose tao thanh, gdm 2 thanh phan cau tao va
tinh chat khac nhau 13 amylose va amylopectin.

Khi dun s6i tinh bdt vdi acid hitu co s€ bi thuy phan thanh glucose.

Amylose chiém 12-25% tinh bot, lién két giita cac gbc glucose bang lién két

1-4 glucosid, tan trong nudec.

H H
Lign k&t alpha Lign k&talpha
L, 4glicozit 1,4-glicozit

Dang Amylozd ( Amylosze) clia Tinh bét



Amylopectin chiém 75-85% tinh bt , phan tir c6 mach nhanh bang lién két 1-

6 glucosid, khong tan trong nudce.

CHZOH CHZOH ]
H O. H H 0. H amnylopectin
H H
OH H oH  H Al
1]
aH a
H aH H aH l
CHOH CHOH 6L Hz

CHeOH CHOH
u] O H H 0. H H 0. H H 0. H
H o4 HoH A H H H
OH H aH  H oH H gH H oH H
OH o o - s 0 o OH

* Glycogen: do 2.400 dén 24.000 gbc o. - D—glucose tao thanh. Cau tao giéng

bamylopectin nhung nhiéu mach nhanh hon, va mach nhanh ngan hon.

CH,OH CH;OH
0 0,
OH OH
0 0 .0 0
HO CH, CH,OH HO CH,
) 0
OH OH OH
0 o) 0 0
OH OH 74 OH

Moi nhanh ctia glycogen chira khodng 12 don vi (CeH120s), mit khac phan tir
khéi cta glycogen 16n hon cia amylopectin. Ciing nhu amylopectin va tinh bt noi
chung, khi thuy phan glycogen trudc tién tao thanh dextrin rdi mantose va cudi cting
tao thanh glucose. Vi iot, glycogen cho mau do nau.

Glycogen la chét rin tréng vo dinh hinh, ua nudc, dé tan trong nudc hon tinh bdt; cod
nhiéu trong gan va co cua dong vat va ngudi.
* Cellulose

Cellulose gébm nhitng gbc B-D glucose ndi voi nhau bang lién két 1- 4 B
glucosid nén khéng c6 mach nhanh, 13 hop chat cao phan tir ¢6 cong thirc ciu tao 1a
(CsH1005)n hay [CsH702(OH)z]n trong d6 n c6 thé nam trong khoang 5000-14000, Ia

thanh phﬁn chu yéu cAu tao nén vach té bao thuc vat.



La chat mau trang, khong mui, khong vi. Cellulose khong tan trong nudc ngay
ca khi dun néng va cac dung méi hitu co thong thuong. Tan trong mot s6 dung dich
acid v6 co manh nhu: HCI, HNO3, ... mét s6 dung dich mudi: ZnCly, PbCly, ...

OH OH
HO
HO 0o
OH
OH n

Cellulose 14 thanh phan chinh tao nén 16p mang té bao thuc vat, gitp cho cac
mo thuc vét c6 dd bén co hoc va tinh dan hdi. Cellulose c6 nhiéu trong bong (95-
98%), day, gai, tre, nura, gS... (Cellulose chiém khoang 40-45% trong gS).

Hon hop xenlulose mononitrat va Xenlulose dinitrat (goi 1 colocxilin) duogc

dung dé tao mang mong tai chd trén da nham bao vé vét thuong.

CHzOH SCHz0H CH:OH CHzOH CHzOH
H ] H & o H o0 H o H 1 0. oH
oH H ] HH H 41 HH H o HH H oH H
OH H - " H H H H
H H OH oH H OH
celluloze

4.2. Polysaccarid tgp: trong phan tir ciia chiing gdm c6 cac loai monosaccarid khac
nhau, va cac dan xuit ctia monosaccarid.
* Mucopolysaccarid

La polysaccarid tap ¢ trong mo nang d&, mo lién két, mé pha, dich nhay...Vi
du: Hyaluronic acid (HA), 1a mot mucopolysaccharide c6 tinh axit cau tao gdom nhiéu
don vi cta a-glucuronic acid va N-acetylglucosamine lién két v6i nhau:

COONa CH,OH
OH O
H
O
H :
H O H H
\/H NHCOCH; / N
Sodium D-glucuronate N-acetyl D-glucosamine

* Glucopolysaccarid
La polysaccarid tap co6 trong qua cua nhiéu loai thuc vat.
Vi du: Trong r& cdy hoang ky, mot loai thuéc dong y chira polysaccarid gdbm

astragalan, saccarose, glucose, tinh bét, chat nhdy, gom.


http://duoclieu.net/Dlieuhoc/Daicuong/Carbohydrat/glucose.gif

Cau hoi lwong gia

Tra loi ngéin cac cAu hoi tir 1 dén 6 bing cach dién tir hoic cum tir thich hop

vao cho trong

1. Glucid la cac ....... (A)....... hoac ceton cua........ B)........ hoic 13 cac chat tao ra cac

2. Trong cong thirc ciia monosaccarid, trir 1 carbon thuoc nhom ........ (Ao con

tat ca cac carbon khac déu lién két véi.......... B)eweeenenn

3. Pon vi cdu tao cua glucid 1a....... (02N
Al

4. Thanh phan cAu tao ctia phan tir dudng sarccarose gom ....(A).... va  ....(B)......
Al

* Phan biét dling sai cac cAu héi tir 7 dén 16 bing cich danh diu (V) vao cot D

cho cau dung, cot S cho ciu sai

STT Noi dung b S

Tat ca cac monosaccarid déu co6 cau tao vong

Lién két glucosid hinh thanh giita nhom
(— OH) ctia monosaccarid nay vdi nhom

(— OH) cua 1 alcol hodc cta 1 ose khac.

3 Tat ca cac monosaccarid déu c6 kha nang lam quaymat

phang anh sang phan cuyc.

4 Ung dung tinh khir cia monosaccarid dé dinh tinh va

so bd dinh luong dudong niéu.

5 Lactose do phén tir galactose va fructose két hop, loai

di mot phan tr nudce.




6 Saccarose 14 do 2 phan tir fructose lién két v6i nhau,loai

di mdt phan tir nudec.

Maltose c6 nhi€u trong mia va cu cai dudng.

Polysaccrid 14 nhitng chat c6 phan tir lvong 16n duge

cau tao tr nhiéu phan tir monosaccrid.

9 Don vi ciu tao cua glycogen 1a B-D glucose.

10 Cellulose khong c6 mach nhéanh.

* Chon 1 ciu tra 1oi ding nhét cho cac ciu héi tir 17 dén 20 bing ciach khoanh

tron vao chir cai ciu tra loi dwoc chon

17. S6 ddng phan quang hoc cta glucose 1a:
A. 12
B. 16
C.32
D. 38
E. 10
18. Hai thanh phan c4u tao nén maltose la:
A. 2 phan tir glucose
B. 2 phan tir triose
C. 2 phan tir pentose
D. 2 phan tr mannose
E. 2 phan tur fructose
19. Glucose dugc goi la:
A. Aldose
B. Hexose
C. Aldohexose
D. Hydratcarbon
E. Cetose
20. Glycogen la glucid duy trit & nguoi va dong vat, c6 nhiéu nhat o:
A. Than kinh va dich néo tuy
B. Tim va phoi
C. Gan va than
D. Gan va co
E. Tuy va than
Cau héi ty luan
1. Dinh nghia, phan loai, vai tro ctua glucid?
2. DPinh nghia, cach goi tén, cong thirc tong quat cua monosaccarid?



© N o oA~ w

CAu tao mach th'fmg, mach vong cua monosaccarid?

Tinh chit ciia monosaccarid?

So sanh cAu tric,tinh chat cua saccarose, lactose, maltose?
Céu triic, tinh chat cua tinh bot?

Phan biét glycogen va cellulose?

Nguon goc, cau triic cua cac polysaccarid tap?



BAl 2. HOA HQC LIPID
MUC TIEU
* Kién thirc
- Trinh bay duoc dinh nghia, vai tro cta lipid d6i voi co thé
- Trinh bay dugc phan loai lipid theo cAu tao hoa hoc
- Giai thich duoc dic diém, tinh chét cua acid béo va acol cua lipid
* Nang lwc tw chu va trach nhiém
- Chiing minh dugc kha nang lam viéc doc 1ap, lam viéc nhoém dé giai quyét van dé
trong qua trinh hoc
- Chu dong trong vi¢c doc tai liéu, sadng tao trong viéc hoc dé giai quyét véan dé hoc tap
NOI DUNG
1. Pinh nghia

Lipid Ia thanh phan co ban cua té bao séng. Lipid 13 este hodc amid cua acid
béo vadi alcol.

2. Vai tro ciia lipid ddi véi co thé
- Lipid trong co thé ton tai 3 dang:

+ Lipid du trir: Chu yéu 14 triglycend, ham luong thay d6i.

+ Lipid mang: Chu yéu I phospholipid va cholesterol, thanh phan khong thay
d6i, chiém khoang 10% trong luong kh.

- Lipid luu thong trong hé tuan hoan dudi dang lipoprotein, bao gom triglycerid,
phospholopid va cholesterol.

- Lipid 12 nguén cung cap va du trit ning luong cho co thé, ¢6 gia tri dinh dudng cao
nhat so véi glucid va protid, 1g lipid cung cép 9,3 Kcal.

- Lipid con chita nhiéu loai vitamin tan trong dau (nhu VIM A, D, E, K) va chua
nhiéu loai acid béo chua bdo hoa rat can thiét ma co thé khong tu tong hop dugc.

Lipid 1a thanh phan quan trong trong cau tao té bao: lipoprotein ciia mang té
bao va trong ty thé.

Lipid c6 tac dung bao vé co thé va cac co quan: 16p md dudi da, md bao quanh
cac co quan trong co thé. Gitr vai tro sinh 1y dic biét trong kiém soat chuyén hoa cac
chat.

Lipid khéng tan trong nudc, hoa tan trong mot sé dung méi hitu co, tao thanh
nhil twong bén trong méi trudng chira Na2COs, protein, mudi mat.

Nhu cau cta co thé: 60 - 100g/ 1 ngay v6i ngudi trudng thanh; 30 - 80g/ 1
ngay voi tré em; chi yéu dudi dang triglicerid.

3. Thanh phén céu tao caa lipid
3.1. Acid béo
3.1.1. Dinh nghia



Acid béo 1a nhitng acid carboxylic v6i chudi hydrocarbon co tir 4 dén 36

carbon.

Acid béo duge goi theo tén ctia chudi hydrocarbon cé ciing sb lugng nguyén

ttr carbon va thém dudi - oic. Vi dy: chudi hydrocarbon cé 8 carbon co tén 14 octan

thi acid béo twong trng la octanoic.

Nguyén tir carbon mang nhém carboxyl ding lam mdc va mang sé 1, nguyén

tor carbon so 2 1a carbon a, carbon s6 3 1a B, carbon ciia nhom metyl tan cung la

carbon .

CHs- CH2- CH2-

(Q)

3.1.2. Phan loqi cac acid béo
* Acid béo b&o hoa
Céu tao phén tir chi c6 lién két don, cong thic tong quat: CnH2n1COOH

3 2

B a

1

- CH2- CH2- COOH

Mot s6 acid béo bao hoa co trong thién nhién.

Tén acid Cong thirc Do néng chay | Co trong thién nhién
Butyric CH3(CH2).COOH -7,9 Bo cua bo, dé
Caproic CH3(CH2)4COOH -39

Palmitic CH3(CH2)14COOH +63,1 M& dong vat, thuc vat
Stearic CH3(CH)16COOH +69,9

Arachidic | CH3(CH2)1sCOOH +76,5 Dau lac, sap dong vt
lignoceric CH3(CH2)22COOH +86,0

Ngoai ra con gdp acid béo bao hoa bac cao hon c6 trong céc chat sap, hoac co

nhanh tir ngudn gdc cay co va dong vat.
* Acid béo khdng béo hoa

Thudng 13 nhitng acid béo chudi thing, trong phén tir c6 chira lién két doi,

chia nhiéu loai tuy mirc d6 khong bio hoa.
- Loai ¢6 1 lién két d6i: ChH2n1COOH
- Loai ¢6 2 lién két d6i: ChH2n3COOH
- Loai c6 3 lién két d6i: ChH2nsCOOH
- Loai c6 4 lién két d6i: ChH2n.7COOH .
Mot s6 acid béo khéng bdo hod thuwong gdp

Tén acid Cong thirc Ky hiéu Co trong thién nhién
Palmitoleic | C1sH29COOH | 16: 1(A%) Dau va m& dong, thuc vat; dau
Oleic Ci7H:sCOOH | 18: 1(A9) olive (80%); md bo, lon (40%)
Linoleic Ci7Ha1.COOH | 18: 2 (A%12) Ngii coc, lac, bong, ddu nanh




Linolenic | C17H2COOH | 18: 3(A %1215) | Nhiéu trong dau lanh

Archidonic | C19H3:COOH 20: 4(A581114) | Chu yéu trong dau lac

Céc lién két doi 1a lién két yéu nén acid béo dé bi oxy hoa khi tiép xuc véi
khong khi tao aldehyt gay mui khét, hoi.
Mot s acid béo khong bio hoa rat can thiét ma co thé khong thé ty téng hop dugc
nhu acid linoleic va linolenic.
* Acid béo mang chirc alcol: acid cerebonic c6 trong lipid tap ctia ndo.

CHdCHQﬂ?HCOOH
OH

* Acid béo c6 vong: prostaglandin c6 trong tinh dich, co tron ctia nhiéu t6 chirc, than
kinh, m6 ma.
3.1.3. Tinh chit héa hoc ciia acid béo
* Tinh chdt héa hoc ciia nhém carboxyl
- Su tao thanh mudi: Acid béo tac dung véi hydroxyd kim loai (NaOH) tao mudi
kiém tirc xa phong, tan trong nudc va tao bot. Mudi cua acid béo véi kim loai ning
(Ca, Mg...) khong tan trong nudc, ing dung dé do do ctng ciia nudc.
- Su tao este: Acid béo tac dung véi methanol tao este methylic (c6 chét xtc tac).
* Tinh chdt héa hoc do sw ¢é mdt cia lién két doi

- Phan g cong: Acid béo khong bao hoa tac dung véi halogen (brom, iod). Ap dung
phan tmg nay dé xac dinh chi s6 iod ctia acid béo (lugng iod gin vao 100g acid béo). Chi
s0 iod cang cao thi s6 lién két doi trong phan tir acid béo cang nhiéu.
- Phan tng khr

O ngoai khi troi acid béo khong bao hoa dugce khtr (dé bi oxy hoéa) tao
aldehyd. Cac chat chdng oxy hoa c6 thé ngin ngtra sy tw oxy hoa cua acid béo.
3.2. Alcod cua lipid

Glycerol: 1a 1 da alcol (c6 3 nhém -OH), vi tri cac nguyén tuor carbon cua
glycerol dugc ghi bang chir s6 1,2,3.

CH; - OH
H{C—OH
CH; - OH

Alcol cao phan ti: thuong tham gia thanh phan ciia cac chét sap. Vi du: alcol
cetylic C16H360OH, alcol n — hexacosanol CH3(CH.)2sCH.OH.

Aminnoalcol: thuong gap 1a sphingosin, colamin, cholin...
CHj - (CH,);, - CH =CH - Cll—l - cn|4 - CH,OH  Sphingosin
OH NH,



NH, - CH, - CH,OH Ethanolamin

CH;
CH3 ——— N- CH, - CH,0OH Cholin

CHj /

Cholesterol H H
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Ceramide
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HO—CH,

Sterol: 1a mot nhém nhitng chat c6 nhan cyclopantaloperhydro -phenantren
gdm 3 vong 6 carcbon va 1 vong 5 carbon.

Chat tiéu biéu cho céc sterol & md dong vat 1a cholesterol, c6 trong hau khap
té bao cua co thé dudi dang tu do hodc este hoa, dic biét 1a trong cdc mé than kinh,
trong mat va soi mat.

Cong thtrc hod hoc cua cholesterol 1a C27Hs60 chira nhan steroid, c6 chirc OH
& vi tri Cs 6 lién két d6i o giita Cs- Cg; c6 mach nhanh methyl & Cio, Ci3; mach
nhanh gém 8 carbon & C17.

4. Phan loai

4.1. Lipid thudn: ciu tao chi c6 alcol va acid béo, gdm glycerid, sterid, cerid.

* Glycerid: c6 trong hau hét to chirc cta tat ca sinh vat, dic biét co nhiéu ¢ t6 chirc
md& (90%)

Glycerid 1a este cua glycerol va acid béo, tuy mdt, hai, hay ba chtrc rugu ctua
glycerol dugc este hod ma tao nén monoglycerid, diglycerid hay triglycerid.

Trong tu nhién monoglycerid va diglycerid chiém ti 1& rat nho.



-CHZ-O-ﬁ:-Rl -CHZ-O-I(I:- Ry -CHZ-O-I(IZ-Rl
@) @) O
H-0-C-H Rp-£-0-C-H Rp-£-0-C-H
@) @)
CH,OH CH,OH CHp-0-C- Ry
@)
Monoglycerid Diglycerid Triglycerid

Céc acid béo trong cing phan tir glycerid c6 thé gidng (glycerid thuin) hodc
khac nhau (glycerid hdn hop). Tuy thanh phan cia acid béo ma glycerid c¢6 tén goi
khac nhau. Chi nhiing glycerid hdn hgp méi c6 dong phan, thuong c6 2 dang dong
phan I va II, phan 16n gip dang dong phan II trong thién nhién.

Tinh chét cta glycerid 1a do acid béo quyét dinh. Glycerid khong tan trong
nudc, thuy phan glycerid bang kiém, acid hodc enzym lipase.

* Sterid

Sterid 1a este cua acid béo vdi alcol vong la sterol, dai dién cho sterol la
cholesterol.

Cac steroid tiéu biéu nhu oleatcholesterol, palmitatcholesterol,
steratcholesterol.

* Cerid

Cerid 13 este cta acid béo vdi alcol c6 trong lwgng phan tir cao (tir 30 dén 40
carbon)

Cerid con goi l1a sap, sap c6 trong dong vat nhu sap ong, md du trir cua ca nha
tang, vo 1 s6 vi khuan ..., sap trong thyuc vat 1 16p sap mong phu quanh 14, than va
qua.

Chtre phén sinh hoc cta cerid khac nhau tuy loai, thuong co6 vai tro bao vé¢. Sép
ding 1am nén, cao, sap boi. O dong vt cao cap va ngudi khong chuyén hoa duoc sap.
4.2. Lipid tap

Lipid tap co vai trd quan trong trong chuyén hod trung gian cua sinh vat, ciu
tao gdm acid béo, alcol va nhitng nhém khac nhu acid amin.

Chia hai nhom tuy thanh phén alcol: glycerophospholypid va sphingolipid.

* Glycerophospholipid

Céc glycerophospholipid déu 1 din xuét ciia acid phosphatidic.

Acid phosphatidic la nhiing diglycerid hodc diacylglycerol c6 chirc alcol & Cs
duoc este hoa véi acid phosphoric, & C1 gan véi acid béo bdo hoa, & C, gan véi acid béo
khong béo hoa.



Cdc loai glycerophospholipid

Tén ciia nhom thay thé (X) Tén cua glycerophospholipid

A Acid phosphatidic

- CH, -CH,-N*=(CH i - ithi
2 2 (CHy)s Phosphatidyl cholin (Lecithin)

Cholin

Ethanolamin - CH2 - CH2 - NH> Phosphatidylethanolamin

- CH, -cle - NH,

COO Phosphatidylserin

Phosphatidylinositol

Inositol
- CH, -(ltH -CH, - OH

OH Phosphatidylglycerol
Glycerol
- CH,

CHOH

CH2-O-P-O-(|:H2
? Cardiolipin
CH-O-C-
I Q
-C

CH,-0

R2

-R1

Phosphatidylglycerol

- Phosphatidyl cholin (Lecithin): 1 dn xuét cua acid phosphatidic ma - X 1 cholin.
Lecithin ¢4 nhiéu trong gan, ndo va 1ong do trimg.

CH,
|

CHy——N*—CH,-('H,-OH
b,

Choline
- Phosphatidyl ethanolamin (Cephalin): 13 dn xuét cua acid phosphatidic ma




-X 1a ethanolamin. Cephalin duwoc chiét xuit dau tién tr ndo.

?HE—C'DCR' F3S decarboxylase ?HI_DDCR'
H"COO—?H o] NHE,r = R"COO—L}H 8]
] I 1 +
CHE—O—FI'—O—CHEQH CHZ—O—FI'—O—CHECHZNI—E
07 .  CO0O 0~
it
phosphatidylserineg phosphaticdylethanolamine

- Phosphatidyl serin: 1a dan xuat cua acid phosphatidic ma - X 1a serin, chat ndy ¢
trong md, N&o.
* Sphingolipid
Céu tao chung cua sphingolipid
HO - CH - CH = CH - (CH2)y, - CH4
O
CH -N-C~ NN

|+

CH2 - O-X

Sphingolipid chira alcol 1a sphingosin, ndi véi acid béo & nhém chirc amin tao
thanh ceramid. Ceramid la don vi co ban cua sphingolipid.

Sphingomyelin: 14 ceramid ma chirc alcol & C1 ni véi phosphocholin.
Puoc xép vao loai phosphosphingolipid, chiét xuét tir phoi, lach, ndo va tat ca céac té
bao than kinh.

Cerebrosid: gom alcol 1a sphingosin, acid béo cao phan tir va galactose (khong
c¢6 acidphosphoric). Cerebrosid c6 nhiéu ¢ ndo va t6 chirc than kinh.

Cau hoi lwong gia

* Tra 1oi ngdn cac cau héi tir 1 dén 4 bing cich dién tir hodc cum tir thich hop
vao chd tri")ng:

Al
Bl
2. Lipid ......(A)......... trong nudrc, ....... (B)........ trong mot s6 dung méi hiru co.
A
B
3. Acid béo tac dung voi ...... (A)...... tao mudi kiém tirc xa phong, ....... (B).........
Al
Bl
4. Mudi cua acid béo Vvéi ...... (A)...... khong tan trong nudc, ung dung dé
....... (A)........ cia nudc.



B,
* Phan biét ding sai cac cau héi tir 5 dén 8 bing cach danh diu (v) vao cét (D)

cho cau dung, vao cot (S) cho ciu sai

STT | Noi dung b S

Acid béo b&o hoa cau tao phan tir chi ¢ lién két don, cong

1 thirc tong quat: CaHzn-1COOH

Acid béo khdng bao hoa loai c6 3 lién két dbi co cong thirc
2 | 12 CoHznsCOOH
3 O ngoai khi troi acid béo khong bio hoa dugc khir (dé bi

oxy hoa) tao aldehyd.

Acid phosphatidic 14 nhiing diglycerid c6 chirc alcol ¢ Cs
4 dugc este hoa véi acid phosphoric, & C1 gan véi acid béo

bao hoa, & C2 gan véi acid béo khong bao hoa.

Chon 1 ciu tra 1oi ding nhét cho cic cau hoi tir 9 dén 10 bing cich khoanh tron

vao chir cai cau tra 1ol dwoce chon

9. Mot sd acid béo khong bdo hoa rat can thiét ma co thé khong thé tu téng hop
duoc nhu:
A. Palmitoleic va oleic
B. Linoleic va linolenic.
C. Acetic va stearic
D. Stearic va butyric
E. Butyric va arachidic
10. Lecithin 1a dan xudt cta acid phosphatidic ma - X 12:
A. Ethanolamin

B. Cholin.
C. Serin
D. Ceramid

E. Lignoceric
Cau héi ty luan
1. Pinh nghia, vai tro cua lipid?
2. Cong thirc tong quat cua acid béo bdo hoa, khong bio hoa; cac dang ton tai
trong tu nhién, cho vi du?
3. Tinh chat héa hoc clia acid béo?

4. Cac loai alcol cua lipid: cong thirc hoa hoc, ngu@)n géc, tinh chat?



BAI 3. HOA HQC ACID AMIN - PROTEIN

MUC TIEU
* Kién tharc
- Trinh bay dugc dinh nghia, ciu tao va phan loai cua acid amin, protein
- Trinh bay duoc tinh chét Iy hoa va mot sb chirc ning cua protein
- So sanh duoc cac bac cu trac cla protein
* Nang luc tw cha va trach nhiégm
4. Chu dong trong viéc hoc va nghiém tuc, can than, sang tao trong viéc van dung
kién thirc duoc hoc dé giai quyét van dé trong hoc tap
5. Thé hién dugc kha ning 1am viéc doc lap, lam viéc nhom dé giai quyét van dé
trong qua trinh hoc
NQI DUNG
1. Acid amin
1.1. Pinh nghia, ciu tao

Acid amin 13 nhitng hop chét hitu co, trong phan tir vira ¢6 nhom carboxyl va
€6 nhom amin.

Cong thirc chung cta acid amin (trir prolin):

COOH
NH> — & -H

20 acid amin thudng gip trong cau tao protein (trir prolin) déu c6 cong thirc
tong quat nhu trén , ching chi khac nhau & géc R. Goc R ¢6 thé gin v6i cac nhdm
carboxyl (- COO ), amin (- NH3"), thiol (- SH)...

Trir glycin, tat ca cac acid amin déu c6 C”, nén déu c6 tinh quang hoat.

Tuy vi tri nhém - NHz* duoc gin ¢ bén phai hodc bén trai ciia C ma ¢ cic
acid amin thudc day L hay D. Thuong gap day L.

1.2. Phdn logi
C6 nhiéu cach phan loai acid amin va thuong dua trén ciu tao géc R.
Chia acid amin thanh 2 loai: acid amin phan cyc va acid amin khong phan

cuc.

Tén Ky hiéu Cong thirc

R khong phan cuc, ky nuéc
1. Glycin Gly O

H,N——CH—C——OH

H




2. Alanin Ala ﬁ
H,N——CH—C——OH
CHj,
3. Valin Val ﬁ
H,N——CH—C——OH
CH—CHj,
CHs
4. Leucin Leu Cl’H
oO—C CHg3
l o |
CI:H—C ——CH—CHs3
NH,
5. Isoleucin lle ﬁ
HZN—TH—C—OH
c|:H—(:H3
I
CH3
6. Prolin Pro CIDH
N
H
R nhan thom
7. Phenylalanin Phe C|>H
O=C
| Hy
cI:H—c
NH.
8. Tryptophan Trp oH
O:(L
| H,
CH—C
| \ NH
NH,




9. Tyrosin Tyr TH
o——=cC
. < >
<|:H—C OH
NH,
R base, tich dién duwong
10. Lysin Lys TH
oOo—C
| H> H> H> H>
(|:H—C C C C NH3™
NH
11. Arginin Arg C|>H
O—=cC NH
l Hy H> H> H l
CIZH—C —C —C —N——C——NHz"
NH,
12. Histidin His C|>H
o:CI:
NH
CH—EZ%\
| =
NH, N
R acid, tich dién am
13. Aspartat Asp ‘ID"'
oO=———~"09C (@)
I me |l
CH C C (@]
NH-
14. Glutamat Glu TH
o—cC (@)
L el
TH—C C C (@)
NH,
R phéan cuc, khong tich di¢én
15. Serin Ser Q

H,N——CH—C——OH

H,C

OH




16. Threonin Thr O
H,N C|IH—C—OH
(|3H—OH
CHs
17. Cystein Cys
HN——CH—C——OH
L
L
18. Methyonin Met TH
o——cC
I Hy Hy
(I:H—C —C —S——CHg
NH,
19. Asparanin Asn |C|’
H>N CH—C——OH
Lo
(l_:=o
Lo
20. Glutamin GIn TH
oO—cC
| Hy Hy ||
CH—C —C —C——NH,
b

1.3. Tinh chit ciia acid amin
* Tinh chat luong tinh

Do trong phan tir ctia acid amin ¢ goc acid (- COOH) va gbc amin (- NHy)
nén chung thé hién tinh chat ludng tinh. Tuy theo pH méi trudng, nd co tac dung nhu
mot acid hay mdt base.

Trong moi trudong kiém: acid amin phan ly nhu mdt acid, tao anion.

Trong mdi truong acid: acid amin hoat dong nhu mdt base, tao cation.

pH cta moi trudng ma tai do acid amin ton tai & dang ludng cuc, nghia la co )

cation bang s anion, thi pH nay dugc goi 1a pH dang dién ctia acid amin hay pHi.

CO|O' COOr COOH
NH; - CH NH3* - t‘H NH3* —(EH
Dang anion Dang luong tinh Dang cation

M&i acd amin c6 mét pHi riéng. tmg dung tinh chat nay dé dién di acid amin:



+ Tai mdi trudng c6 pH bang pHiciia acid amin, acid amin & dang ludng cuc
va khong di chuyén trong dién truong.

+ Tai mdi truong c¢6 pH < pHi cua acid amin, acid amin ¢ dang cation va trong
dién truong s& di chuyén vé cuc am.

+ Tai mo1 truong ¢6 pH > pHi cta acid amin, acid amin ¢ dang anion va s€ di
chuyén vé cuc duong trong dién trudng.

Ngoai ra con c6 mot sb acid amin khong thuéc nhém trén nhung cé vai trd
quan trong trong chuyén hoa nhu: o alanin, taurin, acid p aminobutyric, citrullin,
ornithin, dopa...

Acid amin khir amin tao céac acid cetonic twong ung, khir carboxyl tao cac
amin tuong ung.

* Phan ung voi ninhydrin

Acid amin tac dung véi ninhydrin tao lién két peptid, trong diéu kién dun
nong, ninhydrin b1 khtr tao phttc hgp mau xanh tim, (riéng prolin c6 mau vang).

Phuong phép nay dé phat hién su c6 mit cua acid amin va dinh lugng ndng
dd acid amin trong dich sinh vat.

* Kha ndng hdp thu quang phé tir ngoqi

Chi ¢6 céc acid amin chira goc R nhan thom méi cé tinh chét nay. Céc acid
amin nhu tryptophan, tyrosin, phenylalamin cé phd hap thu tir ngoai manh & ving
anh sang c6 budc song 240 - 280 nm, tng dung tinh chit nay dé dinh luong protein
bang do pho tir ngoai & budc séng 280 nm.

2. Protein
2.1. Dinh nghia

Protein 1 nhing hop chat hitu co ¢6 trong lwong phan tir 1én ma thanh phan

cAu tao gdm mot hodc nhiéu chudi polypeptid.

Peptid 13 chudi cac acid amin néi voi nhau bang cac lién két peptid.

Amino acid (1) H Amino acid (2) H

Dipeptide


http://upload.wikimedia.org/wikipedia/commons/6/6d/Peptidformationball.svg

Lién két peptid

Nhiéu acid amin lién két nhau goi 1a polypeptid.

Trong chudi polypeptid c6 2 acid amin ¢ 2 ddu. Dau chira — NHs* ty do goi 1a
acid amin dau N tin va mang sb 1, cac acid min tiép theo mang sb 2,3,4... acid amin
cudi chira nhém — COO" tan goi la acid amin dau C tan.

R, H
| |
N

RCH/,- N/CHH“MC/
|
0

n—_—uqo

NH
2 COOH

en”

R, H

Lién két peptid

Mot sb peptid co hoat tinh sinh hoc quan trong nhu oxytocin, vasopressin,
insulin...
2.2. Phédn logi

Dua vao thanh phan cau tao chia protein thanh 2 loai protein thuan va protein tap.

- Protein thuan (protein don gian): 1a protein ma trong phan tir ctia chung chi
chura cac acid amin

Vi du : albumin, globulin, histon, prolanin...

- Protein tap (protein lién hop): 14 protein ma trong phan tir chtra phan protein
don gian va mot phan khong phai protein goi 1a nhom ngoai. Cac nhom ngoai dong
vai trd quan trong trong chitc nang sinh hoc ciia protein. Tuy ban chat nhom ngoai ta

c6 céc loai protein tap sau:

Cac loai protein Nhom ngoai Vi du

Glucoprotein Hydrat carbon Immunoglobulin G
Lipoprotein Lipid Lipoprotein mau
Nucleoprotein Acidnucleic Nucleohiston
Hemoprotein Hem Hemoglobin
Phosphoprotein Nhom phosphat Casein cua stra
Metaloprotein Kim loai: Fe, Zn, Ca, Co... Ferritin, Calmodulin...



http://upload.wikimedia.org/wikipedia/en/1/17/Peptide_group_resonance.png

2.3. Céu tric

* Moi mot protein: ¢ mot cAu tao hoa hoc dic biét hodc cau tric chirc nang do su
sap xép khong gian cta cic nguyén tir trong protein tao ra cau trac khong gian ba
chiéu riéng. Binh 6n va duy tri cau tric khong gian ba chiéu cta protein 1 cac loai
lién két khong dong hoa tri hodc lién két yéu.

* Trong phdn tir protein cé cdc logi lién két:

- Lién két peptid: duoc tao thanh do su két hop nhoém - COOH cua acid amin
nay véi nhom amin -NH2 cia mot acid amin bén canh va loai di mot phan tr nudce.
Lién két nay luén la mach théng va 1a lién két bén viing nhét, ¢6 vai trd on dinh vi tri
khong gian, qui dinh tinh chét ciia phéan tir protein.

- Lién két disulfua: Pugc tao thanh do 2 nhom - SH cuia 2 phan tir cystein
trong cung 1 chudi két hop loai di 2 hydro. La lién két khé bén virng.

- Lién két hydro: Puogc tao thanh do luc hut tinh dién cua nguyén tir hydro cua
nhoém - NH vdi nguyén tir oxy ctia nhém - COOH cua acid amin khac. La lién két
yéu.

- Lién két ion: Pugc tao thanh do luc hat tinh dién cua nhém - COOH va
nhoém NHs* ctia 2 acid amin, bén hon kién két hydro.

- Lién két khong phan cuc: Puogc tao thanh do su tuong tac gitra cac nhém

khong phan cuc nhu gdc phenyl, nhém - CHs ...

Mot s6 lién két ciia phﬁn tir protein

\*mf“%%
)U\m)%/‘\m/

* Phdn tir protein c6 4 bdc cdu triic

- Cau triic bac 1: 1a thir ty sap xép, sb lwong thanh phan cua cac acid amin
trong chudi polypeptid, lién két peptid quyét dinh cau triic bac 1 ciia protein.

- Céu trac bac 2: 1 sy xoan déu din hodc gap nép mot cach cé chu ky cua
chudi polypeptid cia protein, duoc hinh thanh bai lién két hydro. Lién két hydro gop
phan giir vitng cdu hinh khong gian xac dinh cia protein. C6 dang xoan o hoic p.

- Cau tric bac 3: 1a cdu tric vira xoan vira gap khuc day dic va phtc tap cta

chudi polypeptid. Pugc qui dinh boi cac lién két mudi, ion, khong phan cuc,



disulfua. Céc acid amin c6 thé & xa nhau trong lién két bac 1, 2 nhung lai gan nhau
trong lién két bac 3.

Primary protein structure
i5 sequence of a chain of amino acids

Pleated sheet Alpha helix

occurs when the saquence of amino acids
are linkaed by hydrogen bonas

A\
‘ Secondary protein structure
A

Pleated sheet

Tertiary protein structure
occurs when cartain attractions are presant
batwean alpha helicas and pleatad sheats

Quaternary protein structure
is 8 protein consisting of more than one
amino acid chain.

Cau triic bac 1, 2, 3, 4 cua protein

- CAu trac bac 4: 1a sy sip xép twong hd cua ciia cac chudi polypeptid trong
mot phan tir protein bang cac lién két yéu nhu lién két hydro, ion, khong phan cuc.

Vi du: lién két bac 4 trong phan tir hemoglobin c6 2 chudi a va 2 chudi p



2.4. Tinh chit

- Trong luwong phan tir ciia protein: Protein 1a nhitng phén tir keo phan tén rat
cham trong dung dich, khong qua dugc mang thim tich (mang té bao dong, thyc vat
...). Trong luwong phan tir tir 6.000 dén 108 . X4c dinh bang phwong phap hoa hoc, siéu
ly tam, dién di...

- Tinh chét ludng tinh cta protein: Vi cau tao chira cic acid amin nén cé tinh
ludng tinh nhu acid amin, ing dung tinh chat nay dé dién di phan tach cac hdn hop
protein, x4c dinh diém dang dién pl cua protein, tach chiét, lam sach protein.

Vi cdu tao chira cac acid amin nén c6 tinh ludng tinh nhu acid amin, tmg dung
tinh chat nay dé dién di phan tach cac hdn hop protein, xac dinh diém dang dién pl
cua protein, tach chiét, 1am sach protein.

- Tinh hoa tan: Pa sb cac protein hoa tan trong dung dich nuéc mudi lodng,
trong nudc protein ton tai dudi dang keo bén vitng nho 16p 4o nudce va sy ddy nhau
clia cac tiéu phan keo tich dién cing dau.

- Tinh két tta: Khi déng thoi lam mét 2 yéu té giy hoa tan thi protein s& két
tha, ing dung dé dinh tinh protein.

- Tinh trung hoa dién tich cta protein: Dung chit dién giai dé trung hoa dién
clia cac tiéu phan keo.

- Tinh bién tinh: Khi c4u tric bac 2,3.4 bi thay d6i hoic mat, protein sé& bi bién
tinh, kéo theo su thay d6i hodc mat cac tinh chat khic cia protein. Tac nhan gy bién
tinh 1a vat 1y, hoa hoc nhu nhiét do cao, ap suit 16n, tia tir ngoai, cac acid manh, base
manh, mudi kim loai nang, alcol...trong nhiing diéu kién nhat dinh no co thé tré vé
trang thai ban dau hoic khong. Ap dung tinh bién tinh thuan nghich nay dé tach triét
protein dac biét la enzym.

2.5. Chirc nang cua protein

Trong co thé sdng protein dong vai trd vo cling quan trong:

- Vai trd cdu trac: protein 13 thianh phan quan trong cta céc té bdo, cac mo,
cac dich sinh vat, mang nhan, ty thé...

- Vai tro xuc tac sinh hoc: hau hét cac phan ung hoa hoc thuc hién trong co
thé séng déu dugc xtic tac boi nhitng chét co hoat tinh sinh hoc dic biét d6 1a enzym,
ma ban chét cta enzym 1a protein.

- Piéu hoa chuyén hoa: mdt s6 hormon c6 ban chét 12 protein, chung lién quan
chat ché tdi sy hoat dong cua enzym.Vi du glucagon, adrenalin...

- Van chuyén céc chét: protein c6 kha niang van chuyén cac chat tir noi nay
dén noi khac. Vi du : hemoglobin van chuyén O, CO.. Transferarine van chuyén

sat dén co quan tao mau.



- Chirc nang van dong: mot sé protein gitp cho té bao va td chirc ¢ lyc dé co
rut, thay ddi hinh dang hoac chuyén dong. Vidu : Té bao co.

- Chirc nang bao vé: cac khang thé c6 ban chat 1a protein chdng lai nhiing
khang nguyén la xam nhap vao co the.

- Cung cap niang luong: sy chuyén hoa cua khung carbon cta acid amin trong
chu trinh Krebs cung cdp mét phan niang luong cho co thé.

Cau hoi lwong gia

* Tra loi ngz"m cic ciu hoi tir 1 dén 3 bz“lng cach dién tir hoiic cum tir thich hop

vao cho trong.

1. Acid amin 12 nhitng hop chét hitu co, trong phan tir vira co....(A)..... va ...(B)......

2. Trong méi trudng kiém, acid amin phan ly ....... (A)........ tao ....(B)......
A
B,
3. Acid amin ¢ dang ludng tinh khi pH cua .....(A)...... 16n hon pH ...... (B)...... cua

acid amin do.

* Phan biét dung sai cac cAu hoi tir 4 dén 6 biang cich danh diu ( ‘/) vao cot (D)

cho cau dung, vao cot (S) cho cau sai

STT | Ngi dung b S

4 bé phat hién sy c6 mat cia acid amin va dinh luong
néng do acid amin trong dich sinh vat nguoi ta dua vao
phan tng Felling

5 Kha ning hap thu quang pho tir ngoai chi c6 cac acid

amin chtra goc R nhan thom .

6 Céu tric bac 3 ciia phéan tir protein 1a do su sap xép
twong hd ciia cua cac chudi polypeptid trong mot phan

tir protein bang céc lién két yéu nhur lién két hydro, ion,

khong phan cuec.

* Chon 1 cau tra loi ding nhat cho cic ciu héi tir 7 dén 8 bing ciach khoanh

tron vao chir cai ciu tra loi dwoc chon

7. Dé dinh tinh protein nguoi ta tng dung mot tinh chit cua protein 1a:
A. Tinh ludng tinh.
B. Tinh bién tinh.
C. Tinh két tua.



D. Tinh hoa tan.
E. Tinh trung hoa dién tich.
8. Lién két peptid trong phén tir protein duoc tao thanh do:

A. Luc hut tinh dién cua nguyén tir hydro cia nhom - NH vé1 nguyén tir oxy
cua nhom — COOH cua acid amin khac.

B. Su két hop nhém — COOH ciia acid amin nay véi nhém amin — NH; cua
mot acid amin bén canh va loai di mot phan tir nude.

C. Hai nhém — SH cua 2 phan tir cystein trong cung 1 chudi két hop loai di 2
hydro.

D. Luec hit tinh dién ctia nhom — COOH va nhdm NHzs* ctia 2 acid amin.

E. Sy tuong tac gitta cac nhém khong phan cuc nhu gbc phenyl, nhom —
CHs



BAI 4. ENZYM

MUC TIEU
* Kién tharc
- Ké duoc 6 loai enzym theo phan loai qudc té, tic dung cua ting loai
- M6 ta dugc cau tao va trung tam hoat dong cua enzym
- Phan tich duoc tinh dic hiéu va co ché hoat dong cuia enzym
- Phan tich duogc cac yéu té anh huong dén hoat dong ciia enzym
* Nang luc tw cha va trach nhiégm
- Chu dong trong viéc hoc va nghiém tuac, can than, sang tao trong viéc van dung kién
thire duoc hoc dé giai quyét van dé trong hoc tap
- Thé hién duogc kha nang lam viéc doc 1ap, 1am viéc nhom dé giai quyét van dé trong
qud trinh hoc
NQI DUNG
1. Pai cwong vé enzym
1.1. Sw xuc tac

Xdc tac 13 hién tuong 1am thay doi toc d6 cua phan tng hoa hoc khi c6 mit
nhirng chat dic biét goi la chit xc tac, cac chat nay sau khi tham gia vao phan ting
duoc hoan tré lai vé lugng va chit.

Vi du: SO+ 0, —N° _, SO;

- Enzym la chét xuc tac sinh hoc, xuc tac cho cac phan g hoa hoc trong co thé
song.

Vi du:

Glucose + ATP Hexokinase | Glucose 6- phosphat + ADP + H*

1.2. Bin chit hod hoc
Enzym la nhiing protein, do co thé séng tong hop nén, c¢6 cdu tao phan tir rat

phtc tap.

Hién nay ngudi ta da tach triét, tinh ché va nghién ctru dong hoc ctia hon 2000
enzym khac nhau.
1.3. Dic diém sinh hoc

- Enzym hoa tan duoc trong nudc, dung dich nudc mudi loang.

- Bi bién tinh va mat tac dung xuc tac boi: acid dic, kiém dic, mudi kim loai
nang, nhiét dJ cao...

- Enzym c6 tinh chit ludng tinh: tuy pH moi trudng ma ton tai dudi dang
anion, cation hodc dang ion ludng cuc. Vi vay co thé dung k¥ thuat dién di dé phan

tich céc loai enzym va cac dang phan tir cua no.



- Enzym c6 hiéu lyc xtc tac rat 16n, khi phan img c¢6 enzym xtc tac thi tbc do
phan (mg nhanh gap 108 dén 10! 1an so voi phan (g khong c6 enzym xuc tac. Trong
mot phiit, mot phan tir enzym c6 thé lam bién d6i hang triéu phan tir co chat.

- Enzym c6 tinh dic hiéu cao ddi v&i ban chat hoa hoc ctia phan tmg duoc xtc
tac va voi co chat ma nd xuc tac. Vi du: urease chi tac dung 1én ure, amylase chi tac
dung 1én tinh bot.

- Enzym do té bao song tong hop nén, do mot gen hodc mot vai gen tuong
g qui dinh, dugc tong hop theo nhu cau ciia co thé.

- Hoat dong trong mdi trudng ciia co thé song nén enzym chiu sy tac dong va
kiém soat cta té bao vé nhiéu mat nhu: cac chét hoat ho4 , (rc ché, chiu sy anh huong
ctia cac hormon, trang thai sinh 1y, bénh Iy cua co thé.

- Enzym c6 ¢ moi mo, moi té bao. Nhung ching c6 tinh dic hi¢u khac nhau
v6i mdi loai té bao.

2. Cach goi tén va phén loai enzym
2.1. Cach goi tén
* Tén enzym duoc goi day dii theo qui dinh quéc té nhw sau:

Tén enzym gdm 3 phan: tén co chét ddc hiéu + tén loai phan ting + ase

Ky hiéu enzym: mdi enzym dugc ky hiéu bang 4 s6: chit s6 thir nhét chi loai,
chit s6 tht hai chi to, chit s6 thir ba chi nhém, chit s6 thi tu chi s6 th ty.

Vidu: 2,7,1,1. Tén thuong goi la enzym hexokinase.

Tén theo hé thong 1a ATP - D Hexo- 6 phosphotransferase xtic tac sy van chuyén
nhém phosphat tir ATP dén nhom cacboxyl trén cacbon sd 6 cia glucose.

Loai 1: 1.1.1.37: L-Malat: NAD oxydoreductase,; glutamate dehydrogenase;
catalase

Loai 2: 2.1.1.10: L homocystein-S-Metyl transferase acyltransferase

Loai 3: 3.1.3.1: phosphatase kiém

Loai 4: 4.1.1.12: aspartat decarboxylase

Loai 5: 5.1.1.1: alanin racemase

Loai 6: 6.1.1.7: alanin-ARN; synthetas
* Ngodi ra cé thé goi tén enzym theo cdc cach thong thieong nhue:

- Tén co chat + ase.

Vi du: proteinase, urease, lipase...

- Tén phéan Gng enzym + ase.

Vi du: dehydrogenase, oxydase...

- Tén co chat + tén phan ing enzym + ase.

Vi du: lactat dehydrogenase, glucose 6- phosphat dehydrogenase...

- Goi theo tén riéng: pepsin, trypsin...



2.2. Phédn logi enzym
Theo hoi hod sinh quéc té EC (Enzyme Commission), enzym dugc chia 1am
6 loai dua trén cac loai phan ing va co ché phan ung.

Bang phan loai enzym theo quéc té

50 . | Loai enzym Phan ung

loai

1 Oxidoreductase - Enzym oxy hoa khir AH, +B —> A+ BH:2

2 Transferase - Enzym vén chuyén nhom AX+B __, A+BX

3 Hydrolase- Enzym thiy phan AB + H,O —»AH + BOH

4 Lyase - Enzym phan cit AB «—» A+B

5 |zomerase - Enzym dong phan hoa ABC —» BCA

6 Ligase hay synthetase - Enzym tong hop | A+ B+ ATP »AB + ADP + P;
2.3. Tac dung cua cac logi enzym

* Oxydoreductase - Enzym oxy hoa khir: 1a loai enzym xtc tac cho phan ung
oxy hod va phan tng khtr, nghia 1a cac phan tng c6 trao doi H hodc dién tir.

- Vi du: lactat dehydrogenase, catalase...

* Transferase - Enzym vdn chuyén nhém: 13 loai enzym xuc tac cho cac phan
g van chuyén cac nhém hod hoc (khong phai H) giita 2 co chat.
Vi du: alanin transferase, aspartat transferase...

* Hydrolase- Enzym thity phdn: 13 loai enzym xuc tac cho cac phan tng cit
dut lién két cna chat hoa hoc bang cach thuy phan, c6 sy tham gia ciia phan tir nude.

Vi du: protease, glucosidase...

* Lyase - Enzym phdn cat: 1a loai enzym xtic tic cho cic phan ng chuyén di
1 nhém hoa hoc khoi 1 co chat ma khong co su tham gia ctia phan tir nude.

Vi du: glutamat decarboxylase...

* |zomerase - Enzym dong phdn héa: 13 loai enzym xtc tac cho cac phan tng
bién d6i gitta cac dang déng phan cua chét hoa hoc.

Vi du: racemase...

* |igase hay synthetase - Enzym tong hop: 14 loai enzym xuc tac cho cic phan
g gin 2 phan tir thanh 1 phan tr 16n hon, c6 sit dung ATP hodc GTP dé cung cip
nang luong.
3. Cau triic phin tir enzym
3.1. Thanh phin céu tao ciia enzym

- Enzym c6 trong luong phan tir rat 16n tir 10.000 dén khoang 1.000.000; hau

hét déu thudc loai protein hinh cau.



- V& céu tao phan tir, c6 nhimng loai enzym don chudi, do 1 chudi polypeptid
cAu tao nén, nhung co nhiéu loai 1 da chudi, do nhiéu don vi nhd cu tao nén (trc
nhiéu chudi polypeptid)

- Hau hét cac enzym déu co cAu tric bac 2, bac 3 nhiéu enzym co cAu trac bac 4.

- Phén tich thanh phan c4u tao chia 2 loai:

+ Enzym thuan: 1a nhitng phén tr protein thuan, san pham thuy phan hoan
toan chi gdm cac acid amin.
Vi du: enzym thuy phan, pepsin

+ Enzym tap: thanh phan cdu tao gdm 2 phan:

- Protein (apoenzym): quyét dinh nhiing tinh chit co ban ctia enzym.

- Nhom ngoai (coenzym, cac ion kim loai): 14 nhitng chat phéi hop cia enzym
bd xung kha ning phan tng, xtc tac cho phan tir enzym. Néu thiéu coenzym va ion
kim loai thi enzym tap khong hoat dong. Coenzym thudng khéng gin chit vao
enzym, chi khi can xtc tac thi coenzym méi tham gia vao phan tng.

Coenzym thudng co trong thanh phan cic enzym oxyhod khir, van chuyén nhom.

Vi du: Coenzym nicotinamid (NAD™) tham gia phan ing oxy hoa khir do cac
enzym dehydrogenase xUc tac.

3.2. Trung tdm hoat dong ciia enzym (TTHD)

- Cac enzym déu hoat dong thong qua bd phan dac hiéu ctua phan tir enzym
goi la trung tdm hoat dong cua enzym.

- Trung tdm hoat d6ng bao gdm nhitng nhém hoa hoc va nhiing lién két peptid
tiép xuc truc tiép v6i co chat hodc khong truc tiép nhung c6 chirc ning truc tiép trong
qua trinh xuc tac.

- TTHD thudng bao gdm cac acid amin c¢6 nhom hoa hoc ¢6 hoat tinh cao nhu:

+ Serin (-OH)

+ Histidin (Imidazol )

+ Cystein (-SH)

+ Lysin (- e- NH2)

+ Trytophan (idol )

+ Glutamic (- y-COOH )

- Mot s6 enzym c6 ion kim loai trong TTHD, cic nhom chic ning cia
coenzym dugc coi nhu thanh phan ciu tao cia TTHD cua enzym.

- Enzym co6 thé 1,2 hodc nhiéu TTHD.

3.3. Quan hé giita TTHD va co chit

* Thuyét 6 khod va chia khod: Theo Fisher (1890 )

TTHD cua enzym duoc hinh thanh sin véi mot cAu hinh va chi cho phép co chit

c¢6 céu tao trong tng két hop vao.



Enzym(E) Co chat( S)

=

ES
* Thuyét cam g khong gian: theo Koshland (1958 ).
TTHDP cta enzym rat mém déo, linh hoat, d& bién d6i dé phu hop véi co chat.
Khi tiép xuc véi co chit thi chinh phén tir co chét do tic dung cam tng khong gian
d3 1am bién d6i hinh dang cta phan tr enzym va 1am cho cac nhom chirc ning cia
TTHD ctia enzym dich chuyén va dinh huéng mot cach thich hop va chinh xac dé

- C6 enzym tuy ciing xuc tac mot loai phan ing nhu nhau nhung ton tai dui

gin vé6i co chit.
Co chat (S)

3

Enzym (E)
3.4. Cdc dang phdn tir ciia enzym (Isoenzym )

nhiéu dang phan tir khac nhau do cac gen khac nhau tao nén, cac dang phan tor do
duoc goi la isoenzym.

- Vi du: enzym lactat dehydrogenase (LDH ) xuc tac phan trng khtr hydro
thudn nghich gitra lactat va pyruvat c6 4 dang phéan tir: LDH1, LDH2; LDHs LDHg;
LDHs

- Trong md tim c6 nhiéu LDH1, LDH2; M6 xuong c6 nhiéu LDHa; LDHs.

Mo gan c¢6 nhiéu LDHs.

3.5. Tién chit ciia enzym (proenzym )

Phan 16n cac enzym dugc tong hop dudi dang c6 hoat tinh, nhung c6 mot

soduge tong hop qua dang trung gian khong c6 hoat tinh xtc tac goi 1a proenzym.



Vi du: pepsinogen 1 tién chat ctia enzym pepsin
Trypsinogen 1a tién chat cua trypsin
3.6. Phirc hop da enzym (multienzym)

Nhiéu phéan tr enzym lién quan v6i nhau trong mot qua trinh chuyén hoa
thanh mot khéi khéng tach roi nhau.

Vi du: Phuc hop da enzym cua acid béo synthetase gdm 6 enzym va 1 protein
trung tam la ACP.

4. Tinh dac hiéu cta enzym

- C6 enzym c6 tinh ddc hiéu tuyét ddi véi 1 co chat nhat dinh.

Vi du urease chi xtc tac cho su thuy phan ure...

- C6 enzym chi c¢ tinh dac hiéu tuong ddi, xtic tac cho 2 co chit c6 ciu tric
gan gidng nhau. Vi du: lactat dehydrogenase cung xtc tac cho nhiéu chat c6 cing
nhém - COOH gidng lactat.

- Phéan 16n, mdi enzym c¢ tinh dac hi€u véi 1 loai phan Uing nhét dinh. Vi du
enzym decarboxylase chi xuc tac cho phan tng khir carboxyl. Nhung ciing c6 mot s6
enzym xuc tac cho nhiéu loai phan tng, nhu trypsin xtc tic thuy phan peptid va este.
5. Co ché hoat ddng ciia enzym

Enzym lam giam ning lugng hoat hoa cia phan ung dé co chat dé dang dat
dugce muc ning luong dd phan Gmg vao trang thai chuyén tiép, tir 46 phan tng co thé
xay ra. Téc do ctia phan Gmg phu thudc vao sb cac phan tir co chat vuot qua hang rao
nang lugng dé phan Gng vao trang thai chuyén tiép.

Enzym lam giam niang luong hoat hoa bang cach két hop véi co chat tao phirc
hop enzym- co chat qua 2 budc theo phan tng sau:

E+S & ES - E+P
(a) (b)

E: Enzym S: Co chat P: San pham ES: Phtrc hop enzym- co chat.

Nhu vay enzym bién 1 phan tmg hoa hoc don thuan qua 2 buéc gébm 1 phan
tng lién phan tir (a) va 1 ndi phan tir (b), ca 2 phan Gng nay cin mot nang lwong
hoat hod thap hon rat nhiéu so v&i phan Gmg khong c6 enzym xic tac.

6. Dong hoc enzym
6.1. Téc dp phén teng enzym

Téc d6 phan (mg enzym 1a lugng co chat bi bién doi dudi tac dung ciia enzym
d6 trong 1 phit ¢ nhiét d6 25°C dudi diéu kién chuan hoa.

Pon vi hoat d§ enzym dugc thé hién bé’mg don vi quéc té TU hoac U, 1a
lwong enzym lam bién d6i 1pumol co chat thanh san pham trong 1phiit & 25°C

dudi diéu kién chuan hoa.



6.2. Thuyét Michaelis- Menten
Méi lién quan giira tbc do phan ung voi ndng do co chat dugc Michaelis-
Menten m6 ta dudi dang phuong trinh nhu sau:

[S]

V=Vmax ——
Kv+ [S]
Vmax
V
Vimax| ..,
2 :
v
Km [S]

v: toc do phan ting
Vimax: Toc d t6i da
[ S ]: Nong d6 co chat

Kwm: Hang s6 Michaelis ciia enzym vé&i co chét (co gia tri bang nong do co
chat can thiét dé tdc d6 phan tmg bang 1/2 toc do tdi da).

Phuong trinh thé hién téc d6 phan tng enzym phu thudc vao ndng co chét:
néu ting ndng do co chét thi téc do phan tmg ting, nhung dén mot giéi han tdi da
nao d6 khi tang nong do co chét, tdc do phan tng ciling khong tang thém.

7. Céc yéu to anh huéng dén hoat dong ciia enzym

* Nong d enzym: téc d6 phan img enzym ting ty 1é thuan véi ndng do enzym,
nhung khi dat toc do t6i da thi thém enzym hoat tinh enzym ciing khong ting nita.

* Nhiét dg: enzym c6 ban chat 1a protein nén khi nhiét d6 tang trén 70°C thi
da s6 mat hoat tinh.

* pH: thay d6i pH méi trudng du rat nho ciing anh hudng t6i hoat tinh enzym.
M&i enzym c6 modt pHo thich hop, da sb khoang 5,0 — 9,0.

* Chat hoat hod va chadt ke ché: 1a chat 1am ting hodc giam hoat tinh cua
enzym. vi du ion Cl" tang hoat tinh ctia amylase, ion Ag* lam giam hoat tinh cta
enzym c¢6 nhom SH hoat dong.

8. Coenzym

Cac coenzym c6 chirc ning tham gia cung enzym trong qua trinh xuc tac.
Coenzym ai luc véi enzym twong ty nhu i luc ctia enzym voi co chét, nén coenzym
c6 thé dugc coi nhu co chét thir hai, mot s6 trudng hop coenzym dugc gan dong hoa
tri voi enzym va c6 chirc nang hoat dong trong qua trinh xuc tac.

8.1. Coenzym oxy hoa khir



* Cac coenzym niacin (nicotinic acid: vitamin Bz): NAD* va NADP*

NAD™ : Nicotinamid adenin dinucleotid

NADP* : Nicotinamid adenin dinucleotid phosphat c6 ciu trac khic NAD* ¢
chd c6 thém gdc phosphat & vi tri 2 ctia ribose trong phén tir adenosin monophosphat.

Ca 2 coenzym nay déu c6 chirc ning 1 van chuyén 2 dién tir va mot H* giira
chat cho va chat nhan H trong phan ung phan tmg oxy hoa khir xic tic bdi enzym
dehydrogenase, nhung c6 enzym thi can NAD* hoic NADP*,

H

H o H o
d. L.
| TR MH 2 | | MH 2
e

M N g M

| 2e + H |

R R
HADY NanhH

* Cac coenzym flavin ( vitamin B2): FMN va FAD
FMN: flavin mononucleotid. Vitamin riboflavin chra mot di vong
isoalloxazin (flavin), ni qua nguyén tir N-10 dén mot alcol 1a ribotol. FMN c6 mdt
gbc phosphat ¢ vi tri 5 cia ribotol trong phén tir riboflavin.
FAD: flavin adenin dinucleotid. FAD c¢6 cau tric twong tu nhu NAD*, nhung
c¢6 adenosin lién két qua pyrophossphat gan vé6i di vong riboflavin.
+ Céc porphyrin Fe?*: coenzym hem Acid lipoic
ditnethylizoalloxzazine o

. HooH
— T - EE_+2H+ _,*':-H,_ ._-*N*-m. ..-*':*x.
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8.2. Cdc coenzym vin chuyén nhém
* Thiamin pyrophossphat (TPP) van chuyén nhém CO:x.
* Coezym A véan chuyén nhom acyl
* S-adenosyl-methionin van chuyén nhom methyl
* Acid tetrahydrofolic (FH4) van chuyén nhém 1 nguyén tir C
* Biotin xuc tac cho su gin CO>
* Pyrydoxal phosphat van chuyén nhém amin
Cau héi lwgng gid

* Tra l&i ngiin cac cAu hoi tir 1 dén 3 bing cach dién tir hoic cum tir thich hop

vao cho trong:




1. Xuc tac 1a hi¢n tugng lam .......... (A).... cua phan ung hod hoc khi c6 mat

nhing chit ......... (B)....... goi 14 chat xuc t4c.
Al B
2. Trung tAm hoat dong enzym bao gdm .......... (A)nen. va nhitng lién két peptid
tiép xtic truc tiép voi ........... (B)onnen. hoic khong truc tiép nhung c6 chirc ning

tryc tiép trong qua trinh xuc tac.

Al B
3. Enzym lam ....... ( A)..... ciia phan mg dé co chat dé& dang dat dugc mic ....... (B
) B da phan tng vao trang thai chuyén tiép, tir 46 phan tng c6 thé xay ra.
Al B

* Phan biét ding sai cac ciu héi tir 4 dén 10 bing ciach danh diu () vao cot (D)

cho cau dung, vao cot (S) cho cau sai:

STT Noi dung b | S

4 | Enzym c6 hi€u lyc xtc tac rat 16n, khi phan tng c6 enzym xuc

tac thi tbc do phan tng nhanh gip 108 dén 10! 1an so véi phan

ung khong c6 enzym.

5 | Cau tao cua enzym gom 2 thanh phan: apoenzym va coenzym

Bén chat cua enzym la protein

Trung tim hoat dong enzym mém déo, linh loat dé bién do6i dé

phu hop véi co chat.

Coenzym la chat cOng tac cia enzym

9 | Enzym c6 tinh base

10 | Enzym van chuyén nhom 1 loai enzym xuc tac cho cic phan tng

van chuyén cic nhom hod hoc (khong phai H) giita 2 co chat

* Chon 1 cAu tra 1oi ding nhat cho cic cau héi tir 11 dén 15 bang cich khoanh

tron vao chir cai ciu tra loi dwoc chon

11. Enzym khong dugc goi tén theo cach nao trong cac cach sau:
A. Tén co chat + ase.
B. Tén phan trng enzym + ase.
C. Tén phan trtng enzym + ose
D. Tén co chit + tén phan ing enzym + ase. .
C. Goi theo tén riéng: Pepsin, trypsin...
12. Enzym nao thudc loai oxyhoa khu:
A. Alanin aminotransferase.
B. Proteinase.
C. Lypase.



D. Lactat dehydrogenase.
E. Pepsin.
13. Theo hdi hod sinh qubc té (UIB ) dua trén cac loai phan ting va co ché phan tng
enzym dugc:
A. Chia lam 4 loai
B. Chia lam 6 loai
C. Chia lam 8 loai
D. Chia lam 5 loai
E. Chia lam 7 loai
14. Mbi enzym co:
A. 1,2 hodc nhiéu trung tam hoat dong.
B. 2 hodc nhiéu trung tim hoat dong.
C. Nhiéu trung tdm hoat dong.
D. 4 trung tdm hoat dong.
E. Chi c61 trung tdm hoat dong.
15. Tht ty cta cac loai enzym theo phan loai qudc té 1a:
A. Oxydoreductase, Transferase, Hydrolase, Lyase, Isomerase, Ligase.
B. Transferase, Lyase, Izomerase, Ligase, Hydrolase,Oxydoreductase.
C. Oxydoreductase, Hydrolase, Lyase, Izomerase, Transferase, Ligase.
D. Isomerase, Transferase, Lyase, Ligase, Oxydoreductase, Hydrolase.
E. Lyase, Oxydoreductase, Ligase, losomerase, Hydrolase, Transferase.
Hydrolase



BAI 5. OXY HOA KHU SINH HQC

MUC TIEU
* Kién thirc
- Trinh bay duoc qua trinh tao thanh CO, va H,0 cua sy hd hap té bao
- Phén biét duoc sy phosphoryl hoa va su phosphoryl oxy hod, néu vi du
- Giai thich dugc y nghia cta chu trinh acid citric
* Nang luc tw cha va trach nhiégm
- Nghiém tic, can than, sang tao trong viéc van dung kién thiuc duoc hoc dé giai
quyét van dé trong hoc tap
- Thé hién duoc kha ning 1am viéc doc lap, 1am viéc nhom dé giai quyét van dé
trong qua trinh hoc
NOI DUNG
1. Sw ho hap té bao
1.1. Bén chit ciia sw hé hdp té bao

Khi d6t chay céc chét hitu co tao nang lugng, té bao can st dung O va tao ra
san pham CO2, H20, Pay chinh 14 sy ho hip, va qua trinh st dung O2, tao CO2, H20
dién ra trong té bao nén con goi 1 ho hap té bao.
1.2. Qua trinh tao CO; va H20

+ Khi CO; tao thanh do phan tmg khir carboxyl cta phan tir chat hitu co nho
enzym xuc tac la decarboxylase:

R-COOH —— RH + CO,

Phéan tng nay khong giai phong nhiéu nang luong.

+ H20 duoc tao thanh nhd mot diy chuyén phan tmg bao gdm hang loat qué
trinh tach, van chuyén Ha ra khoi co chit va van chuyén H, qua mdt chudi dai cac
chat trung gian (cac chat van chuyén dién tir) cudi ciing t6i O2. Trong qua trinh nay,
ca hydro va oxy déu dugc hoat hod chuyén thanh dang cac ion H*, va O%. Nhiing ion
nay hoat dong manh nén khi gap nhau tao thanh H>O.

+ Qué trinh van chuyén Ha t6i O2 tao thanh H2O giai phong rat nhiéu ning
lugng, ning luong cung cip cho qua trinh phosphoryl hoa ADP thanh ATP va dugc
tich trit lai cho co thé st dung goi 1a chudi ho hap té bao( chudi van chuyén dién tir).
Su van chuyén dién tir ludn di tir chat co thé nang oxy hoa khir thap dén chét co thé
nang oxy hoa khu cao hon.

- Chudi van chuyén dién tor gdm 4 phirc hop van chuyén dién tir, 2 chét van
chuyén dién tur riéng r€. Trai qua mdt loat cac phan ung cho nhan dién tu, cudi cung

oxy nhan dién tir s& mang dién tich am dé dang két hop véi H tao nudc :



0, +2 —> O
2H* + 20 —— H20; catalase | H:0 + 20
- Néu NADHH" di vao chudi ho hap té bao s& bom duogc 10 H* tir trong ty thé
ra ngoai (xem so dd van chuyén dién tir ) va khi bi déy trd lai thi cir 3H" s€ tao ra 1
ATP va vi vy, NADHH s& cung cap cho co thé 3ATP, con néu 1a FADH? s& chi

bom dugc 6H* ra ngoai ty thé vi vy chi taora 2 ATP.

* Y nghia ctia chudi ho hap té bao: Tao ra rat nhiéu ning luong cho té bao dudi dang
ATP cung cép cho cic qua trinh hoat dong va chuyén hod cua té bao séng.
2. Su phosphoryl-oxy hoa

Su giai phong ning lwong trong qua trinh van chuyén e-(oxy hod) ¢ chudi van
chuyén e- duoc tich trir dudi dang ATP tir ADP va Pi nho qua trinh goi 13 phosphoryl hoa.
2.1. Sw phosphoryl hod

- Su phosphoryl ho4 13 su gin mot géc H2PO3 vao mot phan tir chit hitu co:

RH+ HO-POH, ——» RO:f) * H0

Chét hiru co A. phosphoric Hop chat phosphate hiru co

- Phan g phosphoryl ho4 1 phan (mg tong hop nén can nang luong va
enzym phosphoryl kinase.
- Phan ng nguoc lai 1a phan ung khir phosphoryl.

R'P03H2 + Hzo » RH + H3PO4

Trong qué trinh nay ning lwong duoc giai phong bang sb ning lwong di dung
dé tao lién két phosphat.

Phosphoryl hod 1a mét trong nhiing phan tng quan trong bac nhat trong chuyén
hoa chéat. N6 déng vai trd chil yéu trong viéc tich trit va van chuyén ning lugng, hoat
hoa cac chat.

2.2. Cdc logi lién két phosphat

Can ctr vao nang lugng tu do dugc giai phong tir phan Gng thuy phan cit dit
lién két phosphat thanh 2 loai: lién két phosphat nghéo ning luong va lién két
phosphat giau nang lugng.

2.2.1 Lién két phosphat nghéo ning hrong COOH
Khi thuy phan lién két nay chi c6 tir 1000-5000 calo dugc |
giai phong, ky hiéu R-P. CH-OH
Vi du: Lién két phosphat estephosphat. CH, O_ﬁé H,

2.2.2. Lién két phosphat giau nang lirong



Khi thuy phan lién két phosphat giau ning lwong thi ¢6 >7000 calo duoc giai

phong. Ky hiéu 1a R ~ P. Mot s6 lién két phosphat giau nang lugng 1a:
+ Acyl phosphat: Tao thanh do H3POs két hop véi gde acid ciia chat hiru co.

Vi du: Acid 1,3 diphosphoglyceric

Ning luong giai phong khi thuy phan lién két nay 1a -10,1 Kcalo
+ Enol phosphat: Do H3POs két hop véi nhém chire enol ciia chét hitu co.

Vi du: Phospho enolpyruvat.

+ Amid phosphat (phosphamid): Do HsPO4 két hop véi nhom amin.
Vi du: Phosphocreatinin.
+ Anhydrid phosphat (pyrophoslphat) La lién két giira 2 gbc phosphat, vi du trong
phan tir ATP 1a lién két phosphat giau ning lwong quan trong nhat.
2.3. Qua trinh phosphoryl-oxy hoa

- Trong chudi van chuyén dién tir, qua trinh e tir chit c6 thé ning oxy hoa khir
thap toi chét co thé ning oxy hoa khir cao hon 1a nhitng qua trinh oxy hoé khtr.

- Trong qué trinh trén nang luong giai phong ra duoc sir dung dé tao ATP nhd
phosphoryl hoa ADP.

ADP + HsPO; — ATP + H0O

- Hai qua trinh trén luon di kém nhau, nghia 1a sy phosphoryl hoa ADP di kem
v6i su oxyhod-khir (chudi van chuyén dién tir) dugc goi 1a sy phosphoryl-oxyhoa.
3. Chu trinh acid citric (chu trinh Krebs)

Chu trinh acid citric 12 giai doan thoai hoa cudi cling chung ciia cac chat
glucid, lipid, protid. Chat du tién tham gia vao phan (mg ctia chu trinh 14 acetyl CoA

la san pham thoai hod chu y€u cua glucosse, acid béo va mot s6 acid amin
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Chu trinh acid citric

3.1. Cdc phdn teng: chu trinh acid citric gdm 8 phan tng qua 8 budc

+ Phan ing 1: Tong hop citrat

Mot phan tir Acetyl CoA két hop voi mot phan tir oxaloacetat (4C) tao thanh
citrat (6C) nho enzym citrat synthase.

+ Phan Gmg 2: Dong phan ho4 citrat thanh isocitrat

Citrat loai di 1 H20 tao thanh Cis-aconitat (2a) va lai két hop ngay véi 1 H20 tao
isocitrat (2b). ca 2 phan g déu do enzym aconitase xtc tac.Két qua & phan ting 2 1a
vi tri nhém OH bi thay d6i 1am mat tinh can d6i bén viing ctia phén tir citrat va tao ra
mot phan tir kém bén viing 13 isocitrat d& dang tham gia vao cac phan g tiép theo.

+ Phan ng 3: Khur carboxyl oxy hoa isocitrat thanh o— cetoglutarat

Isocitrat loai di mgt cap H2 nho xuc tac cua enzym isocitrat dehydrogenase
¢ coenzym 1a NAD sé& chuyén thanh oxalosuccinat (3a). Oxalosuccinat loai 1 phan
tir CO2 tu phat (khéng can enzym xuc tac) tao thanh a-cetoglutarat (3b).

+ Phan ing 4: Khir carboxyl oxy hod a- cetoglutarat tao succinylCoA

o-cetoglutarat nhd xic tdc cua phic hgp da enzym a-cetoglutarat
dehydrogenase (gdm 3 enzym) s& loai di 1 cap H, dudi dang NADHH®, 1 phan tur



COz, va co su tham gia cua HS CoA tao succinyl CoA. Pay la phan ung phuec tap,
dién ra qua nhiéu budc tuong tu nhu qua trinh chuyén pyruvat thanh acetylCoA.

+ Phan tng 5: Thuy phan succinylCoA tao succinat

SuccinylCoA thuy phan tao succinat nho enzym thiokinase. Nang luong giai
phong khi thuy phan lién két giau niang lwong thioeste trong succinyl CoA dugc ding
dé tao lién két giau ning luong trong phan tir GTP tir GDP va HsPO..

+ Phan tng 6: Oxy ho4 succinat thanh fumarat

Succinat loai di 1 cdp H2 nho enzym succinat dehydrogenase c6 coenzym
FAD s¢ tao thanh fumarat.

+ Phan ung 7: Hydrat hoa fumarat thanh malat
Fumarat két hop véi 1 phan tir H20 tao malat nhd enzym fumarase.

+ Phan tng 8: Oxy hoa malat thanh oxaloacetat

Malat loai di 1 cdp H2 nho enzym malat dehydrogenase c6 coenzym 1a NAD.
Pay 1a phan tmg cubi cung dong vong chu trinh acid citric
3.2. Két qua, ddic diém va y nghia ciia chu trinh
* Két qua

- 2 nguyén tu C dudi dang acetylCoA vao chu trinh ngung tu v4i oxaloacetat.

2 nguyén tu C ra khoi chu trinh dudi dang CO2 do céc phan tng khir CO2 &

phan Uing 3,4.

- 4 cip H2 ra khéi chu trinh: 3 & dang NADH va 1 dang FADH; vao chudi ho
hép té bao cho 11 phan tir ATP; 1 ATP dugc tao thanh tir GTP. Tong 1a 12 ATP,

- St dung 2 phan ti H20.
* Pdc diém: - Xay ra trong ty thé

- Trong diéu kién &i khi.

* Y nghia: - La giai doan thoai hod chung, cudi cling cta cac chat G, L, P.

- Cung cap nhiéu nang luong cho té bao.

- Cung cap cac chat chuyén hod trung gian cho cac chuyén ho4 khéc.

Cau hoi lwong gia

* Tra loi ngin cac cAu héi tir 1 dén 5 bing cich dién tir hoiic cum tir thich hop

vao cho trong:

1. Chu trinh acid citric xay ra trong ...(A)... va trong diéu kién ...(B)...



3. Hai nguyén tir C dudi dang acetylCoA vao chu trinh acid citric s€ cho...(A)...ra
khéi chu trinh,....(B).....0 dang .....(C).....va ....(D)....

4. Ning lugng tao ra tir cac phan ung trong chu trinh acid citric qua chudi
ho hap té bao dudi dang ....(A)...., tong cong 14 ....(B).....
Al
Bl
5. Chu trinh acid citric gdm .....(A).....phan tng khir cacboxyl oxy hoa la
phan tng ....(B)......
Al
Bl
* Phan biét diing sai cic ciu héi tir 6 dén 10 bing cich danh diu () vie cot D

cho cau dung, cot S cho cau sai

STT Noi dung b S

6 Chu trinh acid citric cung cip cac chat chuyén hod trung gian

cho céac chuyén hoa khac.

7 Fumarat két hop véi 1 phan tir H,O tao malat nho enzym

fumarase 1a phan ing 4 cda chu trinh acid citric.

8 Malat loai di 1 cap H2 nho enzym malat dehydrogenase c0
coenzym la FAD.

9 Succinat loai di 1 cap H2 nhd enzym succinat dehydrogenase

la phan tng 6 cta chu trinh acid citric.

10 Mot phan tir Acetyl CoA két hop véi mot phén tir oxaloacetat
(4C) tao thanh citrat (6C) nho enzym
citrate synthase.

* Chon 1 cAu tra 1oi ding nhat cho cic cau héi tir 11 dén 15 biang cich khoanh

tron vao chir cai ciu tra loi dwoc chon

11. Chon cau ding trong cac cau sau:
A. Qua trinh tao COz, H20 dién ra trong nhan té bao nén con goi 1a ho hap té
bao.
B. Khi CO; tao thanh do phan tng khir carboxyl ctia phan tir chét hitu co nhd
enzym xuc tac la decarboxylase:
C. Khi d6t chdy cac chét hitu co tao ning lwong va tao ra san pham CO2, H20 té

bao can str dung Carbon.



D. Phan tng tao thanh CO; giai phong nhiéu nang lwong dudi dang ATP.
E. Qué trinh tao CO3, H20 dién ra ¢ ribosom trong té bao.
12. Su van chuyén dién tir ludn:
A. Pi tir chét c6 thé ning oxy hod khir cao dén chét c6 thé nang oxy hoa khtr thap hon.
B. Pi tir cht co thé ning oxy hoa khir thap dén chét c6 thé ning oxy hoa khir cao hon.
C. Pi tir 2 chét c6 thé ning oxy hod khir bang nhau.
D. Pi tir chat ¢ s6 oxy hoa thap dén chit c6 sb oxy hod cao hon.
E. i tir chat ¢6 s6 oxy hoa cao dén chét c6 s6 oxy hoa thap hon.
13. Su phosphoryl hoa 14 s gan:
A. Mot goc HsPO4 vao mot phan tir chat hitu co.
B. Mot géc H2SO4 vao mot phan tir chét hiru co.
C. Mot gbe NHs vao mot phan tir cht hitu co.
D. Mot gbe CO2 vao mdt phan tir chat hitu co.
E. M6t goc Fe2O3 vao mot phan tir chat hitu co.
14. Phan mg phosphoryl hod 1a phan tng tong hop nén can niang luong va enzym:
A. Hexosekinasse
B. Phosphoryl kinase.
C. Phosphofructo kinase.
D. Phosphoglycerat kinase
E. Glucokinase.
15. Nang luong giai phong khi thuy phan lién két 1 - 7,3 kealo, lién két nay thudc loai:
A. Acyl phosphat.
B. Amid phosphat.
C. Enol phosphat.
D. Ahydrid phosphat.
E. Phosphat este phosphat



BAI 6. CHUYEN HOA GLUCID
MUC TIEU
* Kién thirc
- Trinh bay duoc qua trinh thoai hoé glucose theo con duong phan va y nghia cua qua
trinh do
- Trinh bay duoc qua trinh thoai hoa va tong hop glycogen
- Giai thich dugc cac yéu té tham gia diéu hoa chuyén hoa glucid
* Ky nang
- Phan tich duoc cac rdi loan chuyén hoa glucid trong tinh hudng day hoc
- Tinh dugc s6 ATP dugc tao thanh trong qué trinh chuyén hoa glucid
* Nang lwc tw chu va trach nhiém
- Ching minh dugc kha nang lam viéc ddc 1ap, lam vi¢c nhom dé giai quyét van dé
trong qua trinh hoc
- Thé hién duoc tinh tich cuc trong hoc tap nham phat trién nang lyc ban than
NQI DUNG
1. Tiéu hoa va hap thu glucid

- Glucid 1 nguén cung cap nang lwong chii yéu cho co thé ngudi (khoang 50-
55%).

Mot gam glucid cung cap khoang 4kcal. Glucose 13 chat duy nhit c6 kha ning
cung cap timg lugng nhé ning luong dudi dang ATP trong diéu kién yém khi can
thiét cho nhiing té bao phu thudc glucose nhu hong cau.

- O duong tiéu hoa, tinh bot cua thirc dn dudi tac dung ctia amylase ctia nudc
bot va dich tuy bi thuy phan thanh dextrin, mantose, réi thuy phan thanh glucose.

- Puong, stra dugc thuy phan bdi saccarase, lactase tao thanh glucose,
fructose, galactose.

- Cac monosaccarid dugc hap thu & dau rudt non nhd 2 co ché khuyéch tan
thu dong va van chuyén tich cuc.

2. Su thoai hoa cua glucose

Trong co thé nguoi glucose dugc thoai hoa theo ba con dudng

- Con duong duong phan (hexose diphosphat)

- Con duong pentophosphat (hexose monophosphat)

- Con dudng acid uronic
2.1. Con dwong dwong phin

Puong phan 1a mot chudi cac phan ing hoa hoc chuyén hoa glucose thanh
pyruvat, xay ra ¢ bao tuong qua 2 giai doan v6i 10 phan tng

- Giai doan 1: Gom 5 phan tmg (1-5). Phan tir glucose dugc phosphoryl hoa
va bi chat d6i thanh 2 triose: glyceraldehyd-3-phosphat can 2ATP.



- Giai doan 2: Gom 5 phan tng (6-10). Hai phan tir glyceraldehyd-3-phosphat
chuyén hoa thanh pyruvat tao ra 4ATP.
+ Phan tng 1: La sy van chuyén cua 1ATP dén glucose dé tao thanh glucose-6-
phosphat (G6P) duoc xtic tac boi hexokinase- 13 enzim khong dic hiéu, ¢6 trong tat ca
cac loai té bao. Hoat dong xuc tac cta enzim nay doi hoi ion Mg?- ATP va phan tix
phosphat dugc chuyén sang glucose. Gan ciing chira glucokinase, ciing xtc tac nhitng
phén tmg nhu trén nhung chi tham gia trong diéu kién glucose trong méau ting cao.
+ Phdn irng 2: La sy dong phan hoa G6P thanh fructose-6-phosphat (F6P) dugc xuc
tac boi phosphoglucose isomerase-PGI (glucose-6-phosphat isomerase), 1a phan Gng
thuan nghich.
+ Phadn ung 3: La phan Gng phosphoryl hoa F6P thanh fructose-1-6-diphosphat
(F1,6DP) bai phosphofructokinase(PFK), ciing giong nhu phan tmg 1 can Mg?'.
+ Phdn itng 4: Enzim aldolase xtic tac phan tng 4 cat d6i phan tir F1,6DP thanh 2
triose: glyceraldehyd-3-phosphat (GAP) va dihydroxyaxetonphosphat (DHAP).
+ Phan trng 5: Chi c6 mot trong hai triose phosphat & phan Gng trén 13 GAP c6 thé
duogc thoai hoa tiép tuc trong cic phan tmg ciia con duong dudng phan. DHAP co
thé bién d6i thuan nghich mot cach nhanh chong thanh GAP nho enzym triose
phosphat isomerase (TPI).
+ Phan ung 6: Phan ing 6 1a phan img oxy hoé va phosphoryl hod GAP thanh 1,3-
diphosphoglycerat (1,3 DPG) boi NAD* va Pi dugc xuc tac boi glyceraldehyd-3-
phosphat dehydrogenase (GAPDH).
+ Phdn ttng 7: Phan Gng 7 13 phan Gng dau tién cta con dudng dudng phan tao ra
ATP va 3- phosphoglycerat (3PG) nho phosphoglycerat kinase (PKG). Oxy cua
phosphat tin cia ADP gan vao nhém phosphat C1 cta 1,3-DPG va tao thanh san
pham (3PG).
+ Phan itng 8: Phosphoglycerat mutase (PGM) xtic tac su chuyén doi 3PG thanh 2-
phosphoglycerat (2PG).

Con dudng dudng phan anh huong dén su van chuyén oxy. Trong hong cau
2,3 DPG gin vao deoxyhemoglobin va n6 1am giam 4i luc cta oxy vi Hb. Nong do
2,3 DPG trong hong cau kha cao (5 mM). Trong hong cau su tao thanh va phan huy
2,3 DPG phu thudc vao con duong duong phan. Diphosphoglycerat mutase xuc tac
su chuyén gbc phosphat tir C1 sang C2 ciia phan tir 1,3 DPG dé tao thanh 2,3 DPG.
Sau d6 2,3 DPG lai bi thuy phan tach phosphat nho 2,3 phosphoglycerat phosphatase.
Do d6 sy van chuyén oxy trong hong cau chiu anh huéng ciia con dudng dudng phan.
& bénh bam sinh, thiéu hut enzym hexokinase va thiéu hut pyruvat kinase anh huéng

dén duong cong bio hoa oxy ciia hemoglobin.
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Qua trinh thodi hod glucose theo con dwong dwong phan.
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Con dwong tong hop va thodi hod cia 2,3 DPG trong hong cdu la mach nhdanh ciia
con duong dwong phdn.

+ Phan ung 9: La su khir nudc cua 2PG thanh phosphoenol pyruvat (PEP) boi

enolase x(ic tac. Enolase chi hoat dong khi ¢ dang phtrc hop voi Mg?*

+ Phan 1mg 10: La phan (mg tao thanh ATP th{r hai do PEP chuyén phosphat tir lién

két enolphosphat (lién két giau nang lwong) sang phan tir ADP tao thanh ATP va tao

thanh pyruvat dudi tdc dung ctia pyruvat kinase.

* Sw thodi hod tiép theo ciia pyruvat

+ Thodi hoa pyruvat trong diéu kién yém khi (it oxy)

Trong con duong duong phan nhu di mé ta ¢ trén, s6 lugng NAD* giam sau
phan tng 6. & co trong qua trinh hoat dong khi nhu cau ATP cao va oxy do méu cung
cap khong di. Lactat dehydrogenase (LDH) xuc tac su oxy hoa cia NADH bai
pyruvat tao thanh lactat va NAD™. Phan rng nay cling thuong duoc goi la phan tng
11 cua con dudng dudng phan.

CH3 -CHOH-COO™  +NAD*

CH3-%-COO‘ + NADHH*
0 Lactat dehydrogenase

Pyruvat Lactat

Bilan nang lugng

Toan bd qué trinh dudng phan va su khur pyruvat thanh lactat tinh tir phan tr
glucose co thé viét:

Glucose + 2 ATP + 2NAD* +2Pi+4 ADP + 2 NADH + 2 H* — 2 lactat
+2DP+2NADH + 2 H" + 4 ATP + 2H.0

Rut gon la:

Glucose + 2 Pi + 2 ADP — 2 lactat + 2 ATP + 2H.0

AG? =-196 kJ/mol
Cung voi su tao thanh ATP, 31% nang luong da tao ra & dang nhiét nang.

+ Sy thoai hoa pyruvat trong diéu kién 4i khi



Vi sy c6 mdt cia oxy, phan tor pyruvat vao mitochondria, oxy hoa thanh
acetat dudi dang acetyl CoA, di vao chu trinh citric va oxy hoa thanh CO2 va HO.
Phéan t&r NADH ( tao ra ¢ phan tng 6) duoc chuyén vao mitochondria dé oxy hod
trong chudi ho hap té bao, tai diy mdi phan t&t NADH tao thanh 3 ATP, phan tir
pyruvat thanh acetyl CoA cho 3 ATP, acetyl CoA oxy hod trong chu trinh citric cho
12 ATP.

Nhu vay su thoai hoa hoan toan phan tir glucose trong diéu kién 4i khi cung
cap 38 ATP.

2.2. Chu trinh pentose phosphat

- Su oxy hoé glucose theo con duong hexose monophosphat (chu trinh
pentose) xay ra trong bao twong cia té bao song song vdi con dudng duong phan,
nhung chiém ti 1¢ thap hon nhiéu ( 7-10%).

- Tuy nhién & mot s6 té bao nhu hong cau, gan, mdé md, tuyén sira thoi ky hoat
dong, con duong nay chiém uu thé.

- Con duong hexose monophosphat dugc chia thanh 2 giai doan:

+ Giai doan 1

Oxy hoa glucose-6-phosphat tao san pham NADPH va pentose phosphat.

- Trudc hét G6P oxy hoa boi NADP* tao thanh 6-phosphoglucono-8-lacton
dudi tac dung cua glucose-6-phosphat dehydrogenase (G6PDH),

- Dudi tac dung ctia 6-phospho-gluconolactonase 6-phosphoglucono-s-lacton
hop H20 mé vong tao thanh 6-phosphogluconat.

- Oxy ho& 6-phosphogluconat béi NADP* giai phong CO2 va tao thanh
ribulose-5-phosphat dudi tac dung ctia 6-phosphogluconat dehydrogenase.

+ Giai doan 2

Su bién ddi tiép tuc cua pentose-5-phosphat.

- Trude hét ribulose-5-phosphat ddng phan hoa thanh ribose-5-phosphat nhd
ribose-5-phosphat isomerase va thanh xylulose-5-phosphat nho ribose-5-phosphat
epimerase (ribose-5-phosphat ciing 14 ngudn nguyén liéu tong hop cac base purin va
pyrimidin).

- Néu nhu nhu cau chuyén hoa bing ribose-5-phosphat va xylulose-5-
phosphat da dy du, phan du thira s& chuyén thanh glyceraldehyd-3-phosphat va
fructose-6-phosphat.

- Glyceraldehyd-3-phosphat va fructose-6-phosphat di vao con duong duong
phan hodc tan tao glucose. Nhu vy chu trinh pentose phosphat ¢ thé viét:

6G6P + 12 NADP* + 6 H:O — 5 G6P + 12 NADPH + 6CO> + Pi

Con dudong hexose monophosphat khéng cung cap nang lugng dudi dang ATP

nhung n6 cung cdp NADPH va ribose-5-phosphat. NADPH duoc sir dung nhu dang



nang luong cho qua trinh téng hop acid béo, cholesterol va céc steroid. Ribose-5-
phosphat cung cip cho qua trinh tong hop base purin va pyrimidin.

3. Sw tong hop glucose

3.1. Tong hop glucose tir lactat (con dwong tan tao glucose).

Nao va hong cau sir dung glucose 14 ngudn nang luong chinh nhung lai khong
tong hop duoc glucose. Su téng hop glucose xay ra khi déi va khi can kiét glycogen
du trir. Chirc nang nay rat can thiét ddi véi su cung cap glucose cho cac to chirc, dic
biét to chirc than kinh. Co quan cha yéu cta s tan tao glucose 13 gan va khoang 10%
duoc tan tao ¢ than (phén v0) vao rudt.

Céc giai doan dic biét ctia qua trinh tong hop glucose xay ra nhu sau:

- Qua trinh tong hop glucose (tan tao glucose) str dung cac enzym cua con
duong duong phan. Cé 3 enzym trong con dudng duong phan khong xtc tac phan
ung thuan nghich dé 1a hexokinase, phosphofructokinase va pyruvatkinase.

- Cé4c phan tng tan tao glucose gdm nhitng phan tng gan nhu nguoc lai cua
con duong duong phan, trir 3 enzym khong xuc tac thuan nghich.

+ TUr pyruvat thanh PEP phai trai qua cac phan tng sau: trudc hét pyruvat vao
trong ti thé, dudi tac dung cua pyruvat carboxylase can ATP dé pyruvat chuyén thanh
oxaloacetat, sau khi tao thanh malat, malat duoc chuyén ra bao tuong nho con thoi
malat-aspartat, & bao twong malat chuyén thanh oxaloacetat rdi carboxyl hoa dudi
tac dung ciia phosphoenol pyruvat carboxykinase can GTP tao thanh PEP.

Phan tng tir F1- 6DP thanh G6P can enzym fructose-1,6-diphosphatase.

Phan tng tir G6P thanh glucose can sy xtc tac ciia glucose-6-phosphatase.

- Nang luong can thiét dé tong hop glucose tir pyruvat c6 thé viét:

2Pyruvat + 2 NADH + 4 H* + 4 ATP + 2 GTP + 6 H20 — Glucose + 2 NAD" +
4 ADP + 2 GDP + 6Pi
- Ning luong cho sy tong hgp mot phan tir glucose tir pyruvat 13 4ATP.
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Co thudng xay ra qua trinh thoai hoa glucose trong diéu kién yém khi tao san
pham 1a lactat. Lactat tir co dugc nhanh chéng chuyén qua méau vé gan, & gan lactat
13 ngudn nguyén liéu dé tong hop glucose theo con dudng tan tao glucose. Vong vin
chuyén va bién d6i nay dugc goi 1a chu trinh Cori.

Gan Mau Co
Clucose —»  Glucosse ——  Glycogen glucose

Lactat <«—— Lactat - Lactat

Chu trinh Cori

Alanin Lactat
Cystein Glucose
Glycin ¢
%ﬁrrlenonin —— Pyruvat
CcO

Tryptophan

/\\i Gluconeogenese
2

Aspartat o
Asparagin Oxalo acetat
AcetylCoA
Malat Y\
Phenylalanin / Citrat Arginin
Tyrosin = | tumarat ) Glutamin
' Glutamat
. o-Cetoglutarat Histidin
Isoleucin . Prolin
Leucin

Succinyl-CoA

Ngudn nguyén liéu tong hop oxaloacetat va cac san pham trung gian cia qua
trinh tong hop glucose.
3.3. Chu trinh glucose - alanin

Trong nhiéu t6 chuc, trong dé c6 co, alanin transaminase chuyén ddi cac

cetoacid thanh acid amin. Thi dy trong co, pyruvat chuyén thanh alanin, alanin dugc
van chuyén trong mau dén gan, tai gan dugc chuyén thanh pyruvat va duoc tong hop
thanh glucose theo con dudng tan tao. glucose ndy lai duoc cung cip tré lai cac to
chtrc trong d6 ¢6 co. Qua trinh van chuyén va chuyén doi nay dugc goi 1a chu trinh
Glucose-Alanin.



Gan 14 noi duy nhat c6 kha nang tan tao glucose tir cac san pham khéc, tir cac

monosaccarid: fructose, galactose, monnose; tir cac san pham chuyén hod trung gian.

Gan Co
Glucose - Glucose
Mau l
Pyruvat Pruvat
Alanin - Alanin

Chu trinh Glucose-Alanin

3.4. Cdc diém diéu hoa con dwong tin tao glucose

Sy diéu hoa tan tao glucose trudc hét phu thude vao ty 1¢ insulin/glucagon va
chiu tac dong cua hoat tinh cac enzym. PFK, PDPase, PK, Pyruvat, Carboxylase,
PEPCK, PFK-2, FDP-2
4. Chuyén hoa ciia cac saccarid khac

Céc monosaccarid nhu: fructose co trong mat ong, hoa qua va la san pham
thuy phan ctia saccarose; galactose 1a san pham thuy phan cia lactose; manose tir san
pham tiéu hoa cua polysaccarid va glycoprotein. Sau qué trinh tiéu hod céc
monosaccarid vao vong tuan hoan, chiing dugc dem dén cac to chic. Su chuyén hoa
cua fructose, galactose, manose 1a su bién d6i ctia ching thanh san pham trung gian
cua con duong dudong phan.
+ Fructose

Fructose hap thu qua niém mac rudt khong nhanh bang glucose, nhung mot
khi d3 vao mau thi sy chuyén hoa lai nhanh hon. Poi sbng ban huy cua fructose sau
khi tiém truyén ngan hon glucose, bang 18 phut trong khi glucose la 41 phat. C6 2
con dudng chuyén hoa cua fructose: & gan va & co.

- O co: fructose chuyén thanh fructose-6-phosphat (F6P) dudi tac dung cua
hexokinase, F6P thoai hoa tiép tuc theo con duong duong phan

- O gan: ¢6 it hexokinase, mot phan glucokinase, nhung chiing chi phosphoryl
hoa glucose. O gan fructose chuyén hod qua cac phan tGng dé tao thanh san pham
trung gian cua con duong duong phan.

Fructose 12 mot duong cé ning luong tdt vi su chuyén hoa cia né nhanh hon
glucose (hoat dong cua fructokinase manh hon hoat dong cua glucokinase); khong

phu thudc vao hormon.



+ Glactose

Sy chuyén hod galactose xay ra trong gan. Trudc hét galactose duoc
phosphoryl hoa & C1 bdi ATP thanh galactose-1-phosphat nho galactokinase, sau do
nho galacto-1-phosphat uridylyl transferase chuyén nhom uridylyl cia UDP-glucose
dén galactose-1-phosphat dé thanh glucose-1-phosphat (G1P) va UDP-galactose.
UDP-galactose-4-epimerase chuyén UDP-galactose thanh UDP-glucose (enzym nay
c6 sy tham gia ctia NAD* tham gia vao su oxy hoa va khtr cia C4 trong qua trinh
d6ng phan hoa). G1P s& ddng phan hoa thanh G6P dé di vao con dudng dudng phan
nho phosphoglucomutase.
+ Mannose

Manose chuyén thanh F6P trong con dudong duong phan sau khi trai qua 2
phan ng:

- Manose chuyén thanh mannose-6-phosphat dudi tic dung cta hexokinase.

- Phosphomannose isomerase dong phan hoa mannose-6-phosphat thanh
fructose-6-phosphat.
+ Téng hop lactose

O co thé nguoi va dong vat cao cip, lactose dugc tong hop & tuyén sita cia

phu nit thoi ky c6 thai va cho con ba theo phéan tg:

Glu DP
Galactose —&al-1P __JDPgal tose

5. Chuyén ho4 glycogen

- Glycogen dugc dy trir trong bao tuong dudi dang hat, duong kinh khoang
100-400 A°. nhitng hat nay chtra nhu nhau nhitng enzym cua qué trinh thoai hoa va
tong hop glycogen. Cau triic mach nhanh cua glycogen thoai hoa giai phong nhanh
chong glucose c6 y nghia quan trong khi co hoat dong.

- Trong gan viéc thoai hoa glycogen cho phép gan nhanh chéng diéu hoa nong
d6 glucose bang su bai tiét glucose vao vong tuan hoan. Thuc té sy thoai hoa lipid
cung cap ning luong va su tong hop glucose 1a nhitng qué trinh qua cham chap dé
dam bao cung cdp niang luong trong trudng hop nhu cau cap. Mit khac thoai hoa
lipid khong xay ra trong diéu kién yém khi.

5.1. Thoai hoa glycogen

Co va gan 13 noi xay ra qué trinh thoi hoa glycogen. O co khi té bao hoat
dong can ATP, glycogen duoc thoi hoa thanh G6P cho con dudng duong phan. O
gan, khi nong d glucose trong mau giam, glycogen thoai hod thanh G6P va dugc
chuyén tiép tuc thanh glucose dé dua vao vong tuan hoan diéu hoa mirc glucose/mau.

Qua trinh thoai hoé cta glycogen nho hoat dong cua 3 enzym.



Glycogen phosphorlyase (goi don gian 1a phosphorylase) xtc tac qua trinh
phosphoryl thuy phan (bé gay lién két 1- 4 glucosid bang sy thay thé nhém phosphat)
tao thanh glucose-1-phosphat (G1P). Enzym nay chi tac dung t6i khi con 4 gbc
glucose tir diém chia nhanh thi khong hoat dong nita.
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Qué trinh thodi hoa glycogen

- Tiép d6 enzym cat nhanh (glycogen debranhching enzym) enzym nay c6 2
hoat tinh:

Hoat tinh chuyén nhanh [o(1-4) transglucosylase] thuy phan lién két 1-4
glucosid gitra gbc thir nhat va gdc tha hai tinh tir gbc nhanh, chuyén mét doan 3 gbc
glucose dén gian vao dau 1 chudi thing khic bang cach tao lién két 1-4 glucosid,
nhanh glycogen nay duoc kéo dai thém 3 gdc glucose, nhanh con lai chi con mot gbe
glucose v6i lién két 1-6 glucosid.

Hoat tinh cdt nhanh [glucosidase o(1-6)] thuy phan lién két 1-6 cua gbc
glucose con lai gidi phong glucose tu do.

- Phosphoglucomutase chuyén G1P thanh G6P; G6P c¢6 thé tiép tuc di vao con
duong dudng phan (& co) hodc co thé bi thuy phan thanh glucose (& gan) dé cung
cAp cho vong tudn hoan. Sau qua trinh thoai hoa khoang 90% gbc glucose cua
glycogen chuyén thanh G1P va 10 % chuyén thanh glucose ty do.



5.2. Téng hop glycogen

Sy tong hop glycogen xay ra thyc té & tit ca cic md nhung cha yéu ¢ gan va
co. sy tao thanh glycogen xay ra trong bao twong. Nguyén liéu dé tong hop glycogen
la glucose.

- Glucose chuyén thanh G6P r6i thanh GIP. Tir G1P sy tong hop phén tir
glycogen gom 3 budc nho 3 enzym 1a: UDP-glucose pyrophosphorylase, glycogen
synthetase va enzym gin nhéanh.

- Trude hét enzym UDP-glucose pyrophosphorylase xtic tac sy tao thanh phan
tor UDP-glucose tir G1P va UTP. UDP-glucose la chét “ning luong cao” hoan toan
cho phép chuyén phan tir glucose dé gin vao phén tir glycogen kéo dai phan tir nay

- Sau d6 glycogen synthetase van chuyén UDP-glucose dén nhom C 4-OH cua
phan tir glycogen c6 sin ¢ ddu khong khir tao thanh lién két 1-4 glucosid va giai
phong phan tor UDP. UDP dugc tao thanh sé tac dung v&i ATP dudi tic dung cua
nucleosid diphosphokinase

- Glycogen synthetase khong c6 kha ning tong hop phan tir glycogen tir dau
ma chi c6 thé kéo dai mach glycogen bang lién két 1-4

- Su tong hop tir ddu mot phan tir glycogen 1a su gan gde glucose vao nhom
OH cua Tyrosin 194 cua phan tir protein dugc goi la glycogenin bdi enzym
Tyrosin glucosyltransferase, sau d6 glycogen tir xtc tac kéo dai chudi boi su gan
thém 7 gbc glucose tir UDP-glucose tao thanh prime cho sy md dau tong hop
glycogen. Protein glycogenin tach roi khi hat glycogen dat kich thudc t6i thiéu.
Phan tich hat glycogen cho thay su c6 mit glycogenin va glycosynthetase véi ti
e 1:1.

- Sy tao mach nhéanh 1a su tao ra lién két 1-6 glucosid dudi tac dung ciia enzym
gan nhanh (branching enzym) goi 1a amylo-(1,4—1,6) transglycosylase. Khi chudi
thang dai 11 gbc glucose enzym amylo-(1,4—1,6) transglycosylase chuyén mot doan
gdm 6 hodc 7 gbc glucose ¢ dau khong khir dén nhom C6-OH cua gdc glucose va
mach nhanh duogc hinh thanh. Mach nhanh cii va méi duoc tiép tuc kéo dai bing su
tao thanh lién két 1-4 glucosid.
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6. Di¢u hoa chuyén hoa glucid

Con dudng thoai hoa glucose va tan tao glucose song song nhau va cé nhiéu
phan tng thuan nghich. Tuy vdy c6 nhiing phan tng khong thuan nghich gitra thoai
hoa va téng hop doi hoi sy xtic tac béi enzym khac nhau, chinh nhiing phan tmg nay
1a nhitng diém diéu hoa cua 2 con dudng nguoc nhau.

O co, san pham cudi cung cia sy dudng phan 1 sy san sinh ATP va toc do
duong phan ting khi co co. Gan c6 vai tro giit cho glucose mau hing dinh bing cach

san sinh ra glucose va dua glucose vao mau khi can thiét, ngugc lai thu nhan va du



trit glycogen khi dugc cung cip du thira trong thirc an. Con dudng duong phan & gan
va co c¢d 4 enzym dong vai trd diéu hoa: glycogen phosphorylase, hexokinase,
phosphofructokinase-1 va pyruvat kinase.

* Glycogen phosphorylase ¢ co duoc diéu hoa theo co ché hormon.

O co adrenalin gén vao chit nhan bé mat mang bao tuong, cé tac dung hoat
ho4 phosphorylasekinase b qua co ché diéu hoa ciia AMP v (adenylat cyclase xuc tac
su tao thanh AMPv vdi1 su c6 mat cua adrenalin).

* Glycogen phosphorylase & gan dugc diéu hoa bai hormon glucagon theo co
ché giéng nhu ¢ co.

* Hexokinase bj trc ché boi glucose-6-phosphat.

* Pyruvat kinase bi ¢ ché boi ATP: O ndng do cao, ATP e ché pyruvat
kinase bang cach lam giam ai lyc ctia n6 véi co chat PEP.

* Phosphofructokinase-1 dugc diéu hoa béi 1 phtrc hop.

ATP tic ché phosphofructokinase-1 1am giam ai luc véi co chat. Citrat 1am
ting tic dung @c ché cua ATP. Fructose 2.6 diphosphat hoat hod
phosphofructosekinase-1 I yéu t6 diéu hoa c6 ¥ nghia nhat d6i véi enzym nay.

7. Rdi loan chuyén ho4 glucid
7.1. Ha dwong huyét (hypoglycemia)

- Ha duong huyét 1a mot hoi ching dic trung béi su giam ndng d6 glucose
mau, giam dudi 50mg/dl twong duong 2,8mmol/l. Xay ra do diéu tri insullin qua liéu,
hodc cac thude ha duodng huyét khac hoac boi sy gidm tan tao glucose do hau qua
ctia uéng nhiéu ruou, do nhin an, hodc ty phat.

- Ha duong huyét khi d6i xay ra do su tiét qua nhiéu insulin cta tuyén tuy: u
tuy té bao tiéu ddo (insulinomas), u ngoai tuyén tuy ma san xuét ra nhitng chat hoat
tinh twong ty insulin, gip trong bénh vé gan, thiéu hut glucocorticoid nhiém tring
huyét, giam duy trir glycogen.

7.2. Bénh thiéu vitamin Bl

- Bénh thiéu vitamin B1 (thiamin) con goi 1a bénh Beriberi, khi c6 su suy giam
thiamin trong thtrc an. Péc trung bdi triéu chimg than kinh va tim, thé hién bang su
dau tay chan, suy yéu hé thong co, té bi, rdi loan cam giac da. Tim c6 thé to, hoat
dong suy yéu. Vitamin B1 cau tao thiaminpyrophosphat (TPP), 1a nhém phu cua 3
enzym pyruvat dehydrogenase, a-ceto glutarat dehydrogenase va céc transcetolase.

- O bénh Beriberi, pyruvat va a-ceto glutarat cao hon binh thudng. Trén in
vitro hoat d6 pyruvat dehydrogenase, a-ceto glutarat dehydrogenase thap, hoat do
transcetolase trong hong cau thap.

7.3. Cdc bénh i glycogen bim sinh.



Céc bénh ( glycogen 1a mot tap hop cac bénh thiéu hut enzym ctia chuyén hoa
glycogen, dugc chia lam 10 typ sau day:

Typ 1: Thiéu hut Glucose-6-phosphatase (bénh Von Gierke)

Typ I: Thiéu hut a-1,4-glucosidase (bénh Pompe)

Typ H1: Thiéu hut Amylo-1,6-glucosidase-enzym cit nhanh (bénh Cori)

Typ IV: Thiéu hut Amylo-(1,4—1,6)- transglucosylase (bénh Andersen)

Typ V: Thiéu hut glycogen phosphorylase co (bénh McArdl).

Typ VI: Thiéu hut glycogen phosphorylase gan (bénh Hers).

Typ VII: Thiéu hut phosphofructokinase co (bénh Tarui)

Typ VII: Thiéu hut Adenyl cyclase.

Typ IX: Thiéu phosphorylkinase b.

Typ X: Thiéu kinase phu thugc AMPYv.

7.4. Bénh galactose mdu bam sinh

Bénh giy ra do thiéu mot trong ba enzym chuyén hoa galactose la:
galactokinase, galactose-1-phosphat uridylyl transferase va uridin diphosphat
glucose-4-epimerase bam sinh. Bénh kinh dién 1a thiéu galactose-1-phosphat uridylyl
transferase. Tré em bi bénh nay s€ coi coc, thudng ndon mura va ti€u chay sau khi an
sita, cham phat trién tri 6c, c6 galactose niéu, galactose mau tang gdy duc thuy tinh
thé. Bénh duwoc diéu tri bcing ché dé an khong co sita.

7.5. Bénh vé chuyén hod fructose

Bénh biéu hién su khong dung nap fructose, ha glucose mau, tinh trang nang
c6 nhiém acid lactic, gan to, nguyén nhan do thiéu enzym fructose-1-phosphat
aldonase hoic fructose 1,6 diphosphatase. Truong hop khéng ac tinh 13 do thiéu hut
fructokinase gan.

7.6. Bénh ddi thao duwong

- Bénh déi thdo dudng (BDTD) con goi 1a bénh tiéu dudng. La mot hoi ching
bao gdm nhiéu réi loan ma sy ting glucose mau 1 dau hiéu dic trung. Trong bénh
DTD muc d6 giam insulin vé sé lwong va chét lwong 14 nguyén nhan gay tinh trang
thay d6i cac con dudng chuyén hoa binh thuong.

- Thiéu insulin nén sy hap thu duong vao trong té bao do Glucotransferase 4
giam din dén ndng do dudng trong mau ting cao, glucose s& dao thai ra ngoai nude
tiéu, nudc cling bi dio thai theo.

- Sy dao thai nhiéu duong lam can kiét dy trir glycogen, co thé ting cudng
thoai hoa céac chét lipid va protein dé cung cip ning luong, gdy trong luong co thé
giam. Biéu hién dién hinh ctua bénh DTP la: dn nhiéu, uéng nhiéu, dai nhiéu, giy

nhiéu.



- Con dudng duong phan bi han ché. Sy phan ly glycogen thanh glucose ting,
va con dudng tong hop glucose tir cac san pham khong phai glucid ting, ting thoai
hoa acid béo lam tang acetyl CoA. Acetyl CoA nay khong vao dugc chu trinh acid
citric ma chuyén hoa thanh cholesterol va cac chét cetonic. Trong mau nong do
cetonic ting cao va trong nudc tiéu cd chit cetonic, cudi ciing cd thé dan dén nhiém
acid chuyén hoa.

- Cac 16i loan chuyén hoa trong bénh DTD

+ Hién tugng glycosyl hod: Glycosyl hod la cac phan tir protein va enzym trong
mau hoic trong to chirc gin véi phan tir glucose va cac dan xuét cia glucose, phan Gng
két hop nay khong can enzym ma phu thudce vao nong do glucose trong mau.

Trong huyét thanh albumin bi glycosyl hoa thanh fructosamin. Trong hong
cau hemoglobin A (HbA) bi glycosyl hoa tao thanh HbA1C, dinh lugng fructosamin
va HbA:C dé theo dbi bénh DTP trong qué trinh diéu tri.

+ Hién twong gluco-oxy hoa: trong phan ing glycosyl hoa c6 kém phan trng
oxy hod tao cac gdc tu do, mé dau mot day truyén san sinh cac gdc tu do nhiéu gip
boi. Goc tu do 1a mot trong cac nguyén nhan bién chirng mach mau ¢ bénh PTD.

+ Tang chuyén hod glucose theo con dudng polyol gdy néng do sorbitol va
fructose ting trong thuy tinh thé 13 nguyén nhan cta duc thuy tinh thé trong DTD.

- Theo phan loai ciia to chirc Yté thé gidi, hai loai PTD chinh la:

+ Déi thao duong 1¢ thudc insulin (insulin dependent diabetes mellitus IDDM)
hay DTD typ 1, 1a bénh ty mién, dic trung bai su pha huy té bao B ctia tuyén tuy. Nhiing
ngudi c6 nguy co phat trién thanh bénh DTD trong huyét thanh ¢ khang thé khang té
bao dao, khang thé khang insulin va glutamic acid decarboxylase (GAD) va su giam dan
kha ning bai tiét insulin cua té bao . GAD 1a enzym xuc tac sy chuyén glutamic thanh
acid amino butyric dugc xem 1a mét tu khang thé (auto antigen) ctia bénh.

+ Dai thdo duong khong 1€ thudc insulin (non insulin dependent diabetes
mellitus NIDDM) hay DTD typ 2, chiém 85% cac truong hop DTD & cac nudc phat
trién va gan nhu 100% & nhitg nude dang phat trién. DTD typ 2 duoc dic trung boi
nong do insulin mau binh thuong, khong phu thudc insulin ngoai sinh. Bénh thudng
gip sau tudi 40.

DTD 1a bénh man tinh din dén nhimg bién chimg tram trong vé cac bénh tim mach
(hon 70% bénh nhan DTD c6 ty 1¢ tir vong do bénh tim mach), bénh than, than kinh.
Cau héi lugng gia

* Tra loi ngz“'m cac cAu hoi tir 1 dén 8 bing cach dién tir hoic cum tir thich hop

vao cho trong:

1.0 duong ti€u hod, tinh bot cua thire an dudi tac dung cua ......... (A)......... va dich

tuy bi thuy phan thanh dextrin, ........ (B , 1o thuy phan thanh glucose.



2. Phan tng 1 ctia con duong duong phan 1a sy van chuyén cua ....(A).... dén

glucose dé tao thanh ...... (B)..... duoc xtc tac boi .....(C).....
Al
B
3. Phan trng 6 1a phan ing oxy hoa va phosphoryl hoa GAP thanh .....(A).......... boi
NAD* va Pi dugc xtc tac boi .......... B
Al
Bl

4. Cac phan tng tan tao glucose gdm nhitng phan tng gan nhu nguoc lai ctia con
duong duong phan, trir 3 enzym khong xuc tac thuan nghich. Ké thém cho du 3
enzym do :

A hexokinase

Bl

G s

5. O co khi té bao hoat dong can ....(A)....... , glycogen dugc thoai hod thanh G6P cho
con duong dudng phan. Khi ndbng do ......... (B)......... , glycogen & gan thoai hod thanh
G6P va trong trudng hop nay dugc chuyén tiép tuc thanh glucose dé dua vao vong
tuan hoan diéu hoa mic ....... (@) U

Al

Bl

G

6. oo (A xuc tac qua trinh phosphoryl thuy phan ( bé giy lién két 1- 4
glucosid bang su thay thé nhém phosphat) tao thanh ........... (=) . , enzym nay

chi tac dung t6i khi con 4 gdc glucose tir diém chia nhanh thi khong hoat dong nita.

7. Nguyén liéu tong hop glycogen 1a glucose. Glucose chuyén thanh ....(A).... r6i
thanh G1P. Tir G1P sy tong hop phan tir glycogen gdm 3 budc nhd 3 enzym la: UDP-
glucose pyrophosphorylase, ....(B)....va enzym gan nhanh.

8. Su tao mach nhanh ctia phan tir glycogen 1a su tao ra lién két .....(A)..... dudi tac
dung cta enzym gan nhanh goi la ....... (B).........

* Phan biét dling sai cac cAu héi tir 9 dén 16 bing cach danh diu (\) vao cot D

cho cau dung, cot S cho cau sai




STT | N¢i dung

9 Su dong phan hoa G6P thanh fructose-6-phosphat (F6P)
dugc xuc tac boi phosphoglucose isomerase.

10 Bénh déi thao dudng 1a mot hoi ching bao gom nhiéu roi
loan ma sy tang glucose mau la dAu hiéu dic trung.

11 Glycogen synthetase van chuyén UDP-glucose dén nhom
C 4-OH cuia phén tir glycogen c6 sin ¢ dau khong khir tao
thanh lién két 1- 6 glucosid.

Enzym UDP-glucose pyrophosphorylase xuc tac su tao

12 thanh phan tt UDP-glucose tur G1P va UTP.

13 Sau qua trinh thodi hoa khoang 80% goc glucose cia
glycogen chuyén thanh G1P va 20 % chuyén thanh glucose
tu do.

14 UDP-glucose chuyén phan tir glucose dé gan vao phén tir
glycogen kéo dai phan tir nay

15 Hoat tinh cat nhanh [glucosidase a(1-6)] thuy phan lién két
1-6 ctia gdc glucose con lai giai phong glucose 6P.

16 Glycogen synthetase khong c6 kha ning tong hop phan tir
glycogen tir ddu ma chi ¢ thé kéo dai mach glycogen bang
lién keét 1-6.

* Chon 1 cAu tra 1oi ding nhit cho cic cau héi tir 17 dén 20 bing cich khoanh

tron vao chir cai cau tra loi dwoc chon

17. Puong phan 1a mot chudi cic phan Gmg hoa hoc chuyén hoa glucose thanh

pyruvat, xay ra & bao tuong qua:

A. 4 giai doan v6i 12 phan Gng

B. 5 giai doan véi 12 phan ng

C. 3 giai doan v6i 10 phan tng

D. 5 giai doan v6i 10 phan tng

E. 2 giai doan v6i 10 phan tng

18. Phosphoglycerat kinase xtic tdc phan ng:

A. Gan ADP vao nhém phosphat C1 cta 1,3-DPG va tao thanh san pham 3PG.

B. Chuyén d6i 3PG thanh 2-phosphoglycerat (2PG).
C. Khir nudce cia 2PG thanh phosphoenol pyruvat (PEP).
D. Pong phan hoa G6P thanh fructose-6-phosphat (F6P)




E. Cit d6i phan tir F1,6DP thanh 2 triose: glyceraldehyd-3-phosphat (GAP) va
dihydroxyaxetonphosphat (DHAP).
19. Su thoai hod hoan toan phén tir glucose trong diéu kién ai khi cung cap:
A. 18 ATP.
B. 28 ATP.
C. 38 ATP.
D. 48 ATP.
E. 58 ATP.
20. Trong bénh dai thao duong:

A. Su dao thai nhiéu dudng 1am can kiét dy trit glycose, co thé ting cudng
thoai hoa cac chét lipid va protein dé cung cip ning luong, giy trong luong co thé
giam.

B. Biéu hién dién hinh cua bénh 1a: An nhiéu, udng nhiéu, dai nhiéu, giy
nhiéu.

C. Con duong dudng phan bi han ché. Sy phén ly glycose thanh glucose ting,
va con dudng tong hop glucose tir cac san pham khong phai glucid ting.

D. Gay su ting san pham pyruvat va acetyl CoA. Acetyl CoA nay khong vao
dugc chu trinh tricarboxylic ma chuyén hoa thanh lactat.

E. Dai thao duong typ II 1a loai 1€ thudc insulin.



BAI 7. CHUYEN HOA LIPID
MUC TIEU
* Kién thirc
-Trinh bay duoc cac qua trinh thoai hoa lipid
- Trinh bay duoc qua trinh tong hop lipid & té bao va md
* Ky nang
- Giai thich dugc cac réi loan chuyén hoéa lipid trong tinh hudng day hoc
- Tinh dugc s6 ATP dugc tao thanh trong qué trinh chuyén hoéa lipid
* Nang lwc tw chu va trach nhiém
- Nghiém tuc, can than, sang tao trong vi¢c van dung kién thire duge hoc dé giai
quyét van dé trong hoc tap
- Chiing minh dugc kha nang lam viéc ddc 1ap, [am viéc nhém dé giai quyét van dé
trong qua trinh hoc
NQI DUNG
1. Tiéu hoa va hap thu lipid & dwong tiéu hoa

Lipid dugc cung cip qua thirc dn hau hét 1a triglycerid c6 acid béo khdng no
hozc mach ngin (10 carbon) d& dugc tiéu hoa va hap thu.

Sy tiéu ho4 lipid bit dau thuc sy ¢ hanh ta trang, lipase ctia hanh t4 trang va
tuyén tuy cting tac nhan nhil tvong hoa 1a mat, mudi mat.

Su thuy phan triglycerid 1a khong hoan toan & hanh ta trang nén tao hon hop
gom: triglycerid, diglycerid, monoglycerid, acid béo, glycerol. Hon hgp nay dugc
hép thu qua rudt nho sy khuyéch tan va phosphoryl hoa. Glycerol va acid béo chudi
ngan qua tinh mach cira téi gan; acid béo chudi dai duoc tong hop thanh triglycerid
& mang rudt, duoc van chuyén dén gan dudi dang hat lipoprotein 1a chylomicron.

Lipid tong hop & gan duoc van chuyén vao mau dudi dang lipoprotein ti cac
t6 chirc: t6i co dé cung cap nang luong, mé md dé du trir.

2. Thoai hoéa lipid & té bao va md

2.1. Thodi hoa lipid

- Trong té bao va mé, triglycerid bi thuy phan dudi tic dung cua lipase. Lipase cla
té bao moé md khu tri & microson va nhay cam véi hormon. Lipase dang hoat dong
la dang phosphoryl hoa.

- Triglycerid bi thuy phan hoan toan tao glycerol va acid béo. Sy thoai hoa triglycerid

bao goém hai qua trinh thodi hoa glycerol va acid béo.
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2.1.1. Thodi hoé glycecol
Qua trinh nay xay ra & gan va mot s6 md. Mé md khong c6 glycerolkinase.



CH,OH CH,0H CH,0H CHO

| AT ADP | NAD" NADHH* | |
CHOH A5  CHOH ——" » C=0 ———> CHOH
| Glycerolkinase | Glycerolphotphat I |
CH,0H CH,0(p) dehydrogenase cH,0 @) CH,0 @)
Dihydroxy Glyceraldehyd photphat
Glycerol Glycerol-3-phosphat acetonphotphat  Thoai hoa theo con duong
duong phan

2.1.2. Thoai hoa acid béo bao hoa co so carbon chan

* Hoat hod va van chuyén acid béo vao ty thé

o ATP AMP+ PPi o)
V. /4
rc” + HSCoA — R-C
AN o AcylCoA Syntetase N\ SCoA
Acid beo AcyICoA

Hoat ho4 acid béo can 2 ATP

- AcylCoA hinh thanh & mang ngoai ty thé khong qua duoc mang trong ty thé
dé vao matrix, noi chung bi oxi hoa. Boi vay, ching can duoc van chuyén theo co
ché dic hiéu, nho carnitin va enzym carnitin acyltransferase I va Il khu trd & mat
ngodi va mit trong ctia mang trong ty thé té bao.

* Qua trinh B oxi hod cua acid béo

- La qua trinh oxy hod acid béo & vi tri cacbon P va cat dan timg méau 2C ké tir dau
mang nhom cacboxyl tén cta gdc acyl, xay ra trong matrix ty thé, gom 4 giai doan:

+ Khtr hydro lan 1: Xtc tac boi acylCoA dehydrogenase c¢6 coenzym FAD,
gdm 3 isozym xuc tic v6i chudi acyl c6 mach dai (12 - 18C), mach trung binh (4-
14C) va mach ngan (4 - 8C).

+ Hop nudc: Xuc tac boi enoyl CoA hydratase.

+ Khir hydro lan 2: Xtc tic boi L.p.hydroxyacylCoA dehydrogenase c6
coenzym NAD*. Enzym nay dic hiéu tuyét d6i v6i dang dong phéan L.

+ Phéan cat tao acetylCoA: Nho enzym acylCoA acetyl transferase (B
cetothiolase) va sy tham gia cua mot phﬁn tir CoA, tao ra mot phan tir acetyl CoA.
Gbc acyl con lai bi mat di 2C s& tiép tuc mot chu ky gém 4 giai doan nhu trén cia
qua trinh B oxy hoa cho dén khi gbc acylCoA chi con 1a mot phan tir acetylCoA.

- Vi du: Mot phan tir acid palmitic 16C dugc hoat hoa thanh palmityl CoA va
s€ trai qua 7 vong B oxi hoa, gidi phéng 8 phan tir acetyl CoA.
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Qué trinh S oxi hoa acid béo
* Bilan nang lugng: Vi du thoai hoa a.palmitic
- Hoat hoa a.palmitic -> palmityl CoA: - 2ATP
- Su B oxi hoa palmityl CoA
+ 7 vong B oxi hoa tao 7 FADH: va
7 NADHH*
+ 8 mau acetyl CoA: ddt chay trong chu trinh Krebs: 12 ATP x 8 =

} SATP x 7 =35ATP

96ATP

- Tong cong: s6 ATP thu dugc 1a: (35 ATP + 96ATP) - 2 ATP = 129 ATP

- Két luan: Thoai ho4 hoan toan mdt phan tir a. palmitic cho 129 ATP.
2.1.3. Thodi hod acid béo khéng bio hoa cé 1 lién két déi va sé C chén

- Thoai hoa gan giong con duong oxy hoa acid béo bdo hoa nhung c6 2 van
dé duoc dit ra:

+ Lién két doi trong acid béo khong bao hoa tu nhién thudc dang cis lién két

d6i cuia chat chuyén ho4 trung gian trong oxy hoa acid béo bdo hoa thudc dang trans.



+ Cac lién két doi trong acid béo khong bio hoa tu nhién thudng ¢ nhing vi tri
ma sau khi phén cat dan nhitng mau 2C ké tir ddu mang nhom carboxyl bang con dudng
B oxy hoa s& tao ra enoyl-CoAco lién két d6i A3 khong phai 13 vi tri

lién két doi nhu trong phan tir chat chuyén hoa trung gian cia acid béo bdo hoa.

Do vay, thoai hoa a.béo khong bio hoa can c6 thém enzym phu dé giai quyét
2 van dé trén (chuyén dang cis -> dang trans, chuyén vi tri lién két d6i A3 — A?), 46

la enzym enoyl CoA isomerase.
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—~ Oleyl CoA

& 3AcetylCoA
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4 3 ||
\/\/\/\/:\/C-SCOA

18

12

EnoylCoA isomerase O

12 3 I
C-SCoA
2
EnoylCoA hydratase l H,0

L. hydroxylacylCoA
l oxyhoa (5vong)

6. acetylCoA

So dé thodi héa acid oleic 18 carbon
2.1.4. Cdc thé cetonic va sw oxy hod chiing
- Thé cetonic bao gom: aceton, acetoacetat va D.J - hydroxybutyrat
CH;-CO-CHj,4

CH3-CO-CH,-COO" CH3-CH-OH-CH,-COO"

-0 nguoi va dong vat co vu, acetylCoA duogc hinh thanh ¢ gan trong qua trinh
oxy hoa céc a.béo c6 thé di vao chu trinh acid citric hodc tao ra cac thé cetonic dé
cung cap cho cac mé va to chie khac.

-0 nguoi khoé manh, aceton dugc hinh thanh véi lugng rat nho, & nhiing ca
thé bi dai thao duong khong diéu tri, mot lugng 16n acetoacetat dugc sinh ra va trong

mau c6 luong déng ké aceton d6 1a chat doc va co thé xuat hién trong hoi tho.



Acetoacetat va D.B- hydroxybutyrat s& khuyéch tan ra ngoai té bao gan, qua
mau tuan hoan dén cic méd ngoai vi nhu co xuong, co tim, vo thuong thin.... Binh
thuong, "chat dot" cung cp ning lugng cho ndo chu yéu 1a glucose, nhung khi bi
d6i kéo dai hoidc su cung cp glucose bi han ché ndo sé& str dung D.B- hydroxy butyrat
nhu 13 "chat d6t" chinh (75% nang luong can cho ndo do ngudn gde co thé cetonic).

- Qué trinh oxy hoa thé cetonic & mé ngoai vi: Tai cac mé ngoai vi, D.p-
hydroxy butyrat duoc oxy hoa thanh acetocetat, roi tao nén acetylCoA dé di vao chu
trinh acid citric.

CHOH - CH;3
D-hydroxybutyrat CH,
NAD™ COO°
hydroxybutyrat &
dehydrogenase CO-CHj
Acetoacetat GH,
SuccinylCoA  ~4p-
CetoacylCoA
Transferase Succinic
CO - CH3
AcetoacetylCoA CH,
| HSCOA CO-SCoA
Cetothiolase
2Acetyl CoA

2.2.5. Thodi hoa Lecithin (glycerophospholipid)

* Thoai hoa Lecithin nhd cac enzym lecithinase (glycerophospholipase) cé &
céc to chirc.

- Lecithinase A: Thuy phan lién két este & C 2, giai phong mot phan tir acid
béo va lysolecithin. Enzym nay c6 trong dich tuy, noc ran, noc ong, lysolecithin co
tac dung gay tan mau.

- Lecithinase B: thuy phan lién két este & C1 va C2, giai phong 2 phan tir acid
béo va glycerolphosphat - base N.

- Lysolecithinase: thuy phan lién két este & C1 cuia lysolecithin.

- Lecithinase C: thuy phan lién két gitta glycerol va acid phosphoric ctia phan
tur lecithin

- Lecithinase D: thuy phan lién két este giita buse N va acid phosphoric ctia
phan ti lecithin

- Phosphomonoesterase (phosphatase): thuy phan lién két estephosphat ctia
phosphocholin, ctia a.phosphatidic...



- Phosphodiesterase: thuy phan lién két dieste phosphat.

Lecithinase B Lysolecithinase
a Jvr ° J;CO.R;
R,CO % 0 —C—H Lgcnhlnase D

Lecithinase A ‘ [

CH, @) Fl’ O — Cholin
OH
Licithinnase C

So do tdc dung ciia cdc enzym lecithinase

2.2. Tong hop lipid & té bao va md
2.2.1. Tong hop acid béo bio hod cé s6 C chin
* Tong hop acid béo & bdo twong

- Nguyén liéu: acetyl CoA, duoc hinh thanh trong ty thé (do qué trinh khir
carboxyl oxy hoa pyrurat, oxy hod mot s6 acid amin, oxy hod acid béo) va dugc van
chuyén ra bao twong theo 2 cach

+ Nho hé théng van chuyén tricarboxylat

+ Nho hé théng van chuyén acetylcarnitin /cacnitin

Trong ty thé
+H,0 ,
AcetylCoA  + oxaloacetat »  Citrat +HSCoA
Citratlyase
Bao tuong
Citrat +ATP + HSCoA » Oxaloacetat +ADP + Pi  +AcetylCoA
Citratlygase

- Chét trung gian dé tong hop a.béo 13 malonyl CoA: Malonyl CoA duoc hinh

thanh nho enzym acetylCoA cacboxylase
MalonylCoA

HCO; +H* + ATP Biotin-Enzym 2)<\
1
. )<\ -OOC-Biotin -Enzym AcetylCoA
ADP + Pi
- Chu trinh tong hop acid béo gdm 6 phan g lién tiép nhau do 6 enzym ciia
hé théng enzym tong hop acid béo xuc tac. Hé thong nay 1a mot phirc hop da enzym

(multienzym) goi 1a acid béo syntetase.



+ Phttc hgp da enzym : 6 enzym (ACP - Acyl transferase (AT); ACP - Malonyl
transferace (MT); B cetoacyl ACP syntetase (KS); B cetoacyl ACP reductase (KR);
B hydroxyacyl ACP dehdratase (HD); Enoyl ACP reductase (ER) va 1 protein khong
¢6 hoat tinh enzyme (Protein mang nhom acyl ACP = acyl carrier protein)

- Phirc hop da enzym c6 2 nhdm - SH: - SH trung tam (thudc phan tir ACP)
va - SH ngoai vi (thudc cystein trong phan tir KS).

CH3-CH3-CH,-CO-S  Butyryl ACP
HS
HS NADP*
i vi ER
Ngoai vi ( NADPHH*

Trung tam HS

CH3-CH=CH-CO-S
HS

HDTxr HO o
CH3-CHOH - CH,-CO-S
HS
NADP?*

KR
K NADPHH*
CH3-CO-CH,-CO-S

HS
T/‘COZ
KS

-O0C-CH2-CO-S

CH;-CO-S —@

HSCoA
_______________________ MT

HS

-OOC-CH,-CO-SCoA CHs-CO-S—Qﬁ'D<~----------------------'

(MalonylCoA) A
AcetylCoA ADP +Pi
Carboxylase CH3-CO-S

ATP _@
HCO;- + CHyCOSCoA HS

AcetylCoA ! z

CH3:—CO—SCOA
(AcetylCoA)
Tong hop acid béo bdo hoa & bdo tuwong
+ Sy tao thanh acetyl ACP va malonyl ACP: Sau budc nay, phttc hgp da
enzym duoc khoi dong dé sin sang thyuc hién chudi phan tng gin 2 mau acetyl voi
nhau. Phirc hop mang nhom acetyl este hod véi - SH ngoai vi va nhom malonyl este
hoa vai - SH trung tam.
+ Chudi phan tng gin 2 mau acetyl v6i nhau: Phan tmg ngung tu: Dudi tic dung
cta KS, nhom acetyl duoc chuyén dén C2 ctia nhém malonyl va dong thoi khir cacboxyl
giai phong CO, (HCOs™ chi dong vai tro hoat hoa trong qué trinh tong hop acid béo)



Phan tmg khir 1an 1: Xuc tac boi KR

Phan ung khtr nudc dudi tac dung cua HD (erotonase)

Phan tmg khtr 1an 2: Xtc tic boi ER

- Sau 6 phan tng, butyryl ACP duoc hinh thanh. Nhém butyryl dugc chuyén
sang — SH cua KS, tao diéu kién cho - SH cua ACP tiép nhan nhom malonyl méi tur
malonyl-CoA d tiép tuc cac phan tmg trén cho dén khi palmityl ACP duoc hinh thanh.

- Géc palmityl c6 thé duoc giai phong, tao ra a.palmitic tu do dudi tic dung
cta thioesterase, hodc c6 thé duoc chuyén sang phan tir CoA tao palmityl - CoA.

- P6i v6i hau hét cac co thé séng, qua trinh tong hop acid béo & bao twong s&
durng lai sau khi a.palmitic dugc tao thanh (co thé do tinh dic hiéu cta enzym KS véi
chiéu dai ctia gdc acyl ma né tiép nhan.

* Tong hop acid béo & ty thé: 14 sy tong hop a.béo mach dai ma chat tién than 1a
a.palmitic. Co ché kéo dai mach cacbon cua acid béo dugc thue hién tuong tu ngugc

lai véi qua trinh B oxy hoa, chat van chuyén nhom acyl 1a CoA

R-CH,-CH,-CH,-CO-SCoA AcylCoA
EnoylCoA ADP*
reductase
NADHH™*
R-CH,-CH=CH-CO-SCoA Trans enoylCoA
Crotonase r H,O
R-CH,-CHOH-CH,-CO-SCoA HydroxyacylCoA
f cetoacylCoA NAD*
reductase
NADHH™
R-CH,-CO-CH,-CO-SCoA Ceto acylCoA
f cetothiolase HSCoA
R-CH,-CO-SCoA CH3-CO-SCoA

AcylCoA nC (AcetylCoA)

(palmitylCoA)
Téng hop acid béo ¢ ty thé

2.2.2. Téng hop acid béo khong bio hoa

- Tong hop a.béo khong bio hoa (1 1ién két d6i): a.palmitic va a.stearic 14 tién chat
ctia 2 a.béo khong bio hoa phd bién 13 a palmioleic [16: 1 (A%)] va a.oleic [18: 1 (A%)].

- Hau hét co thé déu c6 kha ning tao 2 acid béo nay nhung con dudng hinh
thanh va hé enzym xtc tic & co thé ai khi va yém khi 1a khac nhau. V&i dong vat co
xuong song, lién két doi A? dugc tao nén nhd enzym monoxygenase dic hiéu xtc

tac. Enzym nay khu tri & ludi ndi nguyén sinh gan va moé md. 1 phan tir oxy 1a chat



tiép nhan 2 cdp dién ti: 1 cdp do co chat acid béo bdo hoa twong Gmg va 1 cip do
NADPH.
2.2.3. Téng hgp Lecithin (glycerophospholipid)

Xay ra ¢ hé thong ludi ndi nguyén sinh chat. Co 2 con duong

* St dung clolin tir thitc an hodc ndi sinh

- Tao phosphocholin

- Tao cytidin diphosphocholin (CDP - cholin)

- Tao lecithin: tr diglycerid va CDP - cholin

* Methyl hod nhom amin cua ethanolamin trong phan tir cephalin

Chat cho nhém methyl 12 S - adenosyl methionin (su tong hop cephalin tuong
tu nhu sy tong hop lecithin theo con dudng thir nhat trong d6 base N 13 ethanolamin)
2.2.4. Tong hop triglycrid

Glucid Dihydroxyaceton Glycerol
> 3 — phoé/phaty NADHH* ATP y

GlycerolKinase
Glycerolphosphat NAD*

dehydrogennase AD

Glycerolphosphat
2.RCOSCoA-=— 2RCOOH

2HSCoA
A.phosphatidic
H,O

Acyltransferasa

Phosphatidat (
phosphattase H4;PO,
Diglycerid
RCOSCoA == RCOOH
Acyl transferase Q
HSCoA

Triglycerid
So do tong hop triglycrid

3. Chuyén hoa cholesterol

- Cholesterol tir thirc an duoc hép thu & rudt vao hé théng bach mach, duoc
este hoa véi acid béo chudi dai. Cholesterol dugc van chuyén trong mau dudi dang
lipoprotein, quan trong nhat 1a LDL va HDL. Khoang 50% dugc dao thai dudi dang
acid mat, con lai dao thai dudi dang steroid trung tinh.

Thire an giau cholesterol 14 thit, gan, ndo, 1ong dé trimg. Mdi ngay 1 ngudi in
khoang 300- 500 mg cholesterol.

- Cholesterol duogc tong hop chii yéu & gan, rudt, ngoai ra 1a & thuong than,

tinh hoan, budng trimg qua 4 giai doan: Tong hop acid mevalovic tir acid acetic, bién



acid mevalovic isopren hoat hod, bién ddi 6 isopren thanh squalen roi bién squalen
thanh nhan steroid cé 4 vong.
4. Lipoprotein

Lipid khéng tan trong nudc, luu hanh trong mau va dich sinh vat phai lién
két voi protein dic hiéu goi 1a apoprotein tao nén cac phan tir lipoprotein (Lp) hoa
tan trong nudc. Lp 1a dang van chuyén lipid trong mau tudn hoan. Lipid luu hanh
trong mau chil yéu 1a cholesteron triglycerid, phospholipid va mot sb acid béo tu
do.

* Cdu tric ciia lipoprotein

- Thanh phan: TG, phospholipid, cholesterol, cholesterol este, protein

- Cau triic: hinh cau, duong kinh 100 - 500A

+ Phan vo: Gom cholesterol ty do, aporotein, phospholipid(cac phan tir wra nudc)

+ Phan trung tim: Gom triglycerid, cholesterol este (cac phan tir ki nudc )

* Phdn logi lipoprotein

Lp dugc phan loai dya trén ty trong ctia chiing theo siéu ly tAm phan doan. P
lang cua cac loai Lp khi siéu ly tAm ty 1& nghich véi trir luong lipid

- Chylomicron (CM): ty trong < 0,96g/ml, 1a nhitng hat m& nhii twvong hoa lo
limg trong huyét trong va duoc tao thanh nhiéu nhat boi té bio mang rudt. CM ¢
ham lugng TG cao (90%) con lai 1a cholesterol (5%), phospholipid (4%). Apoprotein
chu yéu 12 apoB- 48, apoE va apo A . CM chi c¢6 mit trong thoi gian ngan ¢ huyét
tuong sau bita an giau chit béo, nén huyét trong c6 mau duc . Chirc ning cua CM
1a van chuyén TG ngoai sinh dén gan.

- Lipoprotein ty trong rat thip (VLDL = very low density lipoprotein): ty trong
0,96 - 1.006, duoc tao thanh & té bao gan va la dang van chuyén TG no1 sinh - duoc
téng hop ¢ gan vao hé tuan hoan VLDL chua 65% TG, 20% Cholesterol, 10%
phospholipid va 5% protein. VLDL 1a yéu t§ gay vira xo dong mach. Apo cia VLDL
gém ApoB-100, ApoC (1, Il va Ill), apo E

- Lipoprotein ty trong trung gian (IDL = intermediate density lipoprotein), con
goi 1a VLDL tan du, 1 san pham thoai hoa cia VLDL. IDL c¢6 trong mau tudn hoan
v6i sb luong nhé nhung c6 thé tich luy khi c6 rdi loan.

- Lipprotein ty trong thap (LDL - low density lipoprotein): La san pham thoai
hoa ciia VLDL trong mau tuan hoan, c6 ty trong 1.109 - 1.063g/ml. Thanh phan c6
10%TG, 50% cholesterol, 20% phospholipid va 20% protein. Chirc nang chinh cua
LDL 1a van chuyén phan 16n cholesterol tir mau t6i cac mo dé dé sir dung. LDL duoc
gén vao thy thé dic hiéu & mang té bao, r6i dugc dua vao trong té bao. Néng do LDL

trong huyét twong tir 3.38 dén 4.16 mmol/l. Apo chinh 14 apoB.



- Lipoprotein ty trong cao (HDL = high density lipoprotein) ty trong 1.063 -
1.210 g/ml, dugc tong hop & gan va giai phong vao hé tudn hoan dudi dang HDL
méi sinh, rdi chuyén thanh HDL 3 -> HDL 2 nho xuc tac cia LCAT (lecithin
cholesterol acyl transferase). Thanh phan: TG 5%, cholesterol 20%, phospholipid
25% va protein 55%, chirc ning chinh cia HDL 1a van chuyén tré vé cic phén ti
cholesterol tir cac mo ngoai vi dén gan va & gan, HDL 14 yéu té bao vé chéng vita xo
dong mach. O ngudi, HDL trong méu ting dan theo tudi va sau day thi, ham luong
HDL ¢ nir cao hon & nam gidi.

- Lipoprotein (a) = viét tat 1a Lp (a): gidng LDL nhung c6 thém mot
glycoprotein dic hiéu goi 1a apo (a) va duoc ndi véi apB bang mot lién két disulfid,
c6 kha nang glycosyl hoa cao.

Nong d6 Lp (a) trong huyét thanh lién quan dén su phat trién cta bénh mach
vanh sém, nhdi mau co tim va 1én mach mau ndo.

Cau hoi lwong gia

* Tra loi ngz‘in cac cAu hoi tir 1 dén 7 b?mg cach dién tir hodc cum tir thich hop

vao cho trong:

1. Su tiéu ho4 lipid bat dau thuc sy ¢ hanh ta trang, ......(A)........ ctia hanh ta trang va
tuyén tuy cung tac nhan nhii twong hod la ......... (03] R

Al

B

2. Su thuy phan triglycerid 12 khong hoan toan ¢ hanh ta trang nén tao hdn hop gom:
......... (A).........., diglycerid, monoglycerid, ........(B)..........., glycerol. Hon hgp nay
dugc hip thu qua rudt nho sy khuyéch tan va phosphoryl hoa.
Al

Bl

3. Glycerol va acid béo chudi ngan qua tinh mach ctra t6i gan; ......... (A)......duoc tong

hop thanh triglycerid & mang rudt, dugc van chuyén dén gan dudi dang hat

4. Qué trinh B oxi hoa cua acid béo 1a qua trinh oxy hoa acid béo ¢ vi tri cacbon f3 va
..... (A)..... ké tir ddu mang nhom cacboxyl tin cia gdc acyl, xay ra trong .....(B).....
gom 4 giai doan.

5. Moét phan ttr acid palmitic 16C dugc hoat hoa thanh palmityl CoA va s€ trai qua
..... (A)..... B oxi hoa, giai phong ......(B)......acetyl CoA.

6. Thoai hoa acid béo khong bdo hoa c6 1 lién két d6i va sd C chin gan gidng con
duong oxy hod acid béo bdo hoa nhung can c6 thém enzym phuy 14 .....(A)....
A



* Phan biét dung sai cac cAu héi tir 8 dén 15 bing cach danh ddu (V) vao cot P

cho cau dung, cot S cho ciu sai

STT | Noi dung b S

8 Khir hydro 1an 1 cta qua trinh B oxi hoa cua acid béo

xuc tac boi acylCoA dehydrogenase c6 coenzym NAD.

9 Phan ung hgp nudc trong qua trinh B oxi hoa cua acid

béo dugc xtc tac bdi enoyl CoA mutase.

10 AcetylCoA dugc hinh thanh & gan trong qua trinh oxy
hod cac acid béo c6 thé di vao chu trinh acid citric hodc
tao ra cac thé cetonic dé cung cip cho cac mé va to chirc
khac.

Chat trung gian dé tong hop a.béo 1a malonyl CoA.
11 Malonyl CoA dugc hinh thanh nho enzym acetylCoA
cacboxylase.

12 | Chu trinh tong hop acid béo gom 4 phan tng lién tiép
nhau do 4 enzym ctia hé théng enzym tong hop acid béo
xuc tac. Hé thong nay 12 mot phirc hop multienzym goi
la acid béo synthase.

Sau budc tao acetyl ACP va malonyl ACP, phuc hop
13 da enzym duoc khoi dong dé sin sang thuc hién chudi
phan tng gin 2 mau acetyl véi nhau. Phirc hop mang
nhoém acetyl este hoa vdi - SH trung tdm va nhom
malonyl este hoa véi - SH ngoai vi.

14 Nong d6 cholesterol huyét twong ting 1 yéu to nguy co

chinh ctia bénh mach vanh.

15 Lipid khong tan trong nude, luu hanh trong mau va dich
sinh vat phai lién két véi protein dic hiéu goi la
apoprotein tao nén cac phan tir lipoprotein (Lp) hoa tan

trong nudc.

* Chon 1 cAu tra 1oi ding nhit cho cic cau héi tir 16 dén 20 bang cich khoanh

tron vao chir cai ciu tra loi dwoc chon

16. Cho so d6 cac phan tng sau:



CH,0OH CH,0H

ATP  ADP | NAD" NADHH*
CHOH —~—<»  CHOH S~
Glycerolkinase | Glycerolphotphat
CH,OH CH,0(P) dehydrogenase

So do trén bi€u dién qua trinh:

A. Thoai hoa glycerol 3 phosphat

B. Thoai hoa dihydroxy acetonphosphat
C. Thoai hoa glyceraldehyd phosphat
D. Thoai hoa glycerol

E. Thoai hoa glycerol 2 phosphat

A.Khtr hydro lan 1.

B. Phén cit tao acetylCoA.
C.Thuy phan.

D. Khir hydro lan 2.

E. Khu carboxyl.

18. Cho so d6 phan tng sau:

CltHZOH

CHO

C=0 —> CHOH

CH,0(P

17. Trong qua trinh B oxi hoa cua acid béo enzym acylCoA acetyl transferase (j3
cetothiolase) xuc tac phan ung:

o ATP AMP+ PPi 0
y 7
R-C 4 + HSCoA >~ 7, R-C
AN AcylCoA Syntetase \ SCoA
o

So @6 trén biéu dién qua trinh:

A. Khutr acid béo.
B. Oxy hoa acid béo.
C. Trao ddi oxy.
D. Hoat hoa acid béo.

E. Van chuyén acid béo.

A. 4 enzym va 2 protein khong c6 hoat tinh enzym.
B. 6 enzym va 1 protein khong c6 hoat tinh enzym.
C. 5 enzym va 1 protein khong c6 hoat tinh enzym.
D. 6 enzym va 2 protein khong c6 hoat tinh enzym.

E. 5enzym va 2 protein khong c6 hoat tinh enzym.

A. Enzym KR
B. Enzym HD
C. Enzym KS

19. Phitc hop multienzym trong qua trinh tong hop acid béo gom:

20. Phan g khir hydro 1an 2 trong qua trinh tong hop acid béo duoc xiic tac boi:

CH,0 ®)



D. Enzym AT
E. Enzym ER



BAI 8. CHUYEN HOA ACID AMIN
MUC TIEU
* Kién thirc
- Trinh bay dugc qua trinh khir amin oxy hoé va qua trinh trao d6i amin ctia cac acid
amin
- Trinh bay duoc mbi lién quan giita su trao d6i amin va sy khir amin oxy hoa
- Trinh bay duogc lién quan gitra chu trinh ure va chu trinh acid citric
* Ky nang
- Giai thich dugc cac réi loan chuyén hoa protein trong tinh hudng day hoc
* Nang lwc tw chu va trach nhiém
- Chiing minh dugc kha nang lam viéc doc 1ap, lam viéc nhoém dé giai quyét van dé
trong qua trinh hoc
- Thé hién duoc tinh tich cuc trong hoc tap nham phat trién nang lyc ban than
NQI DUNG
1. Sy thuy phan protein thanh acid amin
1.1. Su thuy phdn protein ngoai sinh

- Qué trinh tiéu hoa protein bt dau tir da day. Da day bai tiét HCI va pepsin.
Oda day,pH tur 1 dén 2; cAu triic bac 2, bac 3, bac 4 cla protein bi phé v&. Pepsinogen
dugc hoat hoa bai HCI thanh pepsin hoat dong. Pepsin thuy phan dic hiéu lién két
ctia acid amin nhan thom hoic lién két cia acid amin acid tao ra cac peptid ngan hon.
Céc peptid nay xudng rudt non.

- O rudt non pH kiém, pepsin bi bat hoat. Tuy bai tiét cac proenzym nhu
trypsinogen, chymotrypsinogen, proelastase, procarboxypeptidase d6 vao rudt non
va duoc bién d6i thanh dang hoat dong. Trypsin thuy phén lién két ctia cac acid kiém.
Chymotrypsin thuy phéan lién két peptidgiita cac acid trung tinh. Elastase thuy phan
lién két peptid ctia cac acid amin nho nhu Gly, Ala, Ser...Carboxypeptidase thuy
phan 1én két peptid cua cac acid amin C tan giai phong amin tu do. Rudt non bai tiét
aminopeptidase thuy phan lién két peptid cta acid amin N tan giai phong acid amin
tu do. Cac acid amin duoc hép thu qua thanh ruét theo co ché van chuyén tich cuc
can nang luong.

1.2. Sw thuy phdn protein ndi sinh

Céc protein noi sinh thoai hod va tong hop méi véi mot lugng hang dinh &
ngudi trudng thanh, goi 1a su luan chuyén protein, chiém 1-2% protein toan phan
hang ngay. Su ludn chuyén protein 1a sy thoai hod protein thanh peptid hodc acid
amin. Phan 16n acid amin tao ra duoc st dung dé téng hop protein méi, mot s6 thoai
hoa thanh san pham dé dao thai va bai tiét. Sy thoai hoa nay phu thudc Ubiquitin,
ATP.



2. Su thoai hoa acid amin
2.1. Sw thodi hod chung cua acid amin
2.1.1. Chuyén hod ciia nhém amin trong acid amin
2.1.1.1. Qua trinh trao d61 amin

Phan 16n céc acid amin loai nhom o amin bang cach van chuyén nhém o amin
dén Co cua acid o cetonic. Acid amin tré thanh acid o cetonic twong tmg con acid o
cetonic nhan nhém amin tr¢ thanh acid amin méi. Qua trinh nay goi 1a phan ing trao
d6i amin. X@Gc tic phan Ung trao d6i amin 1a cac enzym amino transferase
(transaminase). Phan Gmg tong quat c6 thé viét
Ri—CH-COO + R;—-CO-COO Ri1—CO-COO + R;—CH-COO

IN Hs* l\lng+

Hau hét cac acid amin chuyén nhém amin sang chat nhan 1a o cetoglutarat.
Enzym x(c tac cho phan tmg nay 1 enzym trao d6i amin transaminase. Cac enzym
nay c6 phd bién ¢ cac mo va co hoat tinh xtc tac cao nhu: AST (aspartat
transaminase), ALT (alanin transaminase). Hai enzym nay xuc tac cho sy van chuyén
nhoém amin ciia Asp, Ala sang chat nhan 13 o cetoglutarat. Cac enzym transaminase

c6 & caty thé va bao twong c6 Coenzym 13 pyridoxalphosphat.

ALT
'OOCCHZCH2|CHCOO' + CH,COC00" === 00CCH,CH,C0C00" + CH;CHCOO
NH,* NH,*

"0O0CCH,CH,CHCOO" + 'OOCCHZCOCOO'i "00CCH,CH,COCO0" + 'OOCCHz(llHCOO'
NH;* NH,"

AST, ALT thudng dugc xét nghiém do hoat d6 xuc tac trong huyét thanh giap
cho chéan doan, tién luong cac bénh vé co tim va cac bénh vé gan.

Két qua cua qua trinh trao ddi amin, nhém amin cua nhiéu acid amin dugc van
chuyén dén a cetoglutarat tao thanh glutamat
2.1.1.2. Qua trinh khir amin oxy hoa

+ Khtr amin oxy hoa céc acid amin thong thuong

Qua trinh khtr amin oxy hoa gdm hai giai doan: oxy ho4 acid amin tao ra acid
Imin, thuy phan ty phat acid Imin tao ra acid a cetonic va NH4" qua trinh nay xay ra
0 bao tuong, xuc tac phan tng la cac L acidamin oxidase c6 CoE 1a FMN. Phan Uing

cO thé viét nhu sau:



R-CH-COO" ———> R-CH-COO" —— R-CO-COO™ + NH,"

7

NH;, FMN  FMNH, Ny

/\ 02
Catalase

H,Op —> H,0 + O,
Céc L acid amin oxydase c6 ¢ lu6i ndi bao gan than, hoat tinh thap nén khong
cO vai tro quan trong trong phan irng khir amin oxy hoa.
+ Khir amin oxy ho4 ctia glutamat: Glutamat tao ra chu yéu trong qué trinh trao d6i
amin, dugc chuyén vao ty thé va bi khr amin oxy hoa nhd enzym glutamat
dehydrogenase c6 & ty thé. Enzym nay c6 CoE 1a NAD* hoic NADP*

"O0C-(CH,),-CH-COO" "O0C-(CH,),-CO-COO™ + NH,*
(CHy), | /—T> (CHy), 4
Glu NH3;*  NAD" NADH « - cetoglutarat
(NADPJr NADPH)

Enzym glutamat dehydrogenase c6 hoat tinh xtic tic manh, nén trong hau hét
cac sinh vat glutamat dyoc khir véi tbe d cao. Vi vAy qué trinh nay c6 vai tro trung
tam trong vi¢c khir amin cia cac acid amin. Phan ung thuan nghich tuy thudc vao
nhu cau ca co thé. Tong cac phan ing dugc xtic tac boi amino tranferase va glutamat
dehydrogenase (GLDH) c6 thé viét nhu sau:

acid amin + NAD* + H,0 —— Acid a-cetonic + NH,” + NADHH*

(NADPY) (NADPHH™)

- Su lién quan giita trao d6i amin va khir amin oxy hoa.

Céc acid amin thuong khir acid amin oxy ho4 gian tiép qua glutamat vi nhom
amin cta hau hét acid amin tap trung tao ra glutamat trong qua trinh trao doi amin
do hoat tinh cua enzym glutamat aminotranferase cao. Hoat tinh cuia glutamat
dehydrogenase ciing rit manh nén glutamat dugc khir amin oxy hod véi toc do cao
va c6 logi vé mit nang luong hon nita cac enzym L acid amin oxydase xuc tac cho
qua trinh khu amin oxy hod cac acid amin thong thuong hoat dong yéu va qua trinh

nay sinh ra chat doc 13 H,0,.

Acid amin o-cetoglutarat NADH + NH*4 —_— Uré
Transaminase Glutamat dehydrogenase
Acid a- cetonic Glutamat NAD+ + H20.

- S6 phan ctiia NHg*



NH4* dugc sinh ra ¢ cic mé va 1a chat doc ddi véi co thé. Khi NH4* ting cao
gy nhiém ddc, thé hién hon mé cap tinh do thay d6i pH cua té bao, lam can kiét co
chét cta chu trinh acid citric. NH4* phai dugc bién d6i thanh chat khong doc trude
khi duoc dua vao mau dé téi gan hodc than. NH4" duogc gén vao glutamat dé tao ra
glutamin nho enzym glutamin syntetase. Phan trng qua 2 budc

Budc 1: Tao hop chit trung gian gama glutamyl phosphat.

Budce 2: Tao ra glutamin.

"00C-CH,-CH,-CH-COO" Glutamat

ATP
) NH3"
Glutamin syntetase ~ ADP

(P)-OC-CHZ-CHZ-C|3H-COO' y —Glutamin phosphat

) NH3

H2N-OC-CH2-CH2-TH-COO' Glutamin
NH;*
Glutamin khong doc, trung tinh nén dé& dang qua mang té bao. Glutamin tir
cac mo vao mau tudn hoan roi dén gan va than, nho enzym glutaminase & ty thé thuy

phén glutamin thanh glutamat va NH4". Phan rng xay ra nhu sau:
HzN-OC-CHz-CHz-|CH-C00' + H0 —> 'OOC-CHZ-CHZ-?H-COO' + NH,*

NH;* NH;*

+ O than su thuy phan glutamin tao NH4* cung cdp cho nudc tiéu. Sy dao thai
NH4* & than gop phan diéu hoa thing bang acid base ctia co thé. Néu luong H* trong
nudc tiéu cao, qua trinh thuy phan glutamin & than xay ra manh.

+ O gan: NH4* duogc bién ddi thanh ure rdi dao thai qua than ra nudce tiéu.
* Qué trinh tong hop Ure

Sy téng hop ure xdy ra trong t& bao gan, NHs* dugc bién ddi thanh ure qua
chu trinh ure. Nguyén liéu dé tong hop ure gdm c6

+ Mot nguyén tir N 1y tir NHs* ty do.

+ Mot nguyén tir N 13y tir aspartat

+ Mot nguyén tir C lay tir CO, dudi dang HCO3

+ Ba phén tir ATP

+ Mot phan tir Ornithin 1am mdi

+ Nam enzym

Qua trinh tong hop ure qua hai budc:

- Bué6c 1: Tong hop carbamyl phosphat.



Phan tng xdy ra & ty thé té bao gan, tir nguyén liéu 1a HCO3 va NH4* nho
enzym carbamylphosphat synthetase I c¢6 & ty thé:

2ATP  2ADP+P
HCO; + NH,* —X > H,N-CO-(P)

carbamylphosphat syntetase I 12 enzym then chdt cia chu trinh ure.
- Bu6c 2: Gom 4 phan tng
+ Phan g 1: Tao citrulin tir carbamylphosphat va ornithin. Phén (rng xay ra
& ty thé.
H,N-CO-(P) + HZN-(CHZ)S-ICH-coo- — HZN-CO-HN-(CHZ)-$H-COO‘ + Pi
NH;* NH;*
Enzym xtc tac 1a ornithin carbamyl transferase. Citrulin dugc tao thanh tir ty
thé ra bao tuong phan tng vdi aspartat.
+ Phan Gng 2: Tao arginosuccinat tur citrulin va aspartat nhdo enzym

arginosuccinat syntetase:
ATP NH,*

H2N-CO-NH-(CH2)3-C|ZH-COO' + 'OOC?HCHZ-COO' ; +H2N=?NH(CH2)3CHCOO'
NH;* NH* AMP + PPi NHFHCHZCOO_
COoO”

+ Phén tng 3: Tao arginin va fumarat tir arginosuccinat, enzym xuc tac cho
phan rng 1a arginosuccinat lyase:

i e

*H,N=CNH(CH,);CHCOO" —— ‘OOCCH=CHCOO" + +H2N=C|ZNH(CH2)3CHCOO'

ILIH?HCHZCOO' NH,
CoOo
+ Phan ung 4: Tao ure tlr arginin nho enzym 1a arginase.
+H2N=(|3NH(CH2)3(|ZHCOO' —> H,NCONH, + HZNCH2(CH2)2?HCOO'
NH, NH,* NH,*

Arginase 13 protein ¢ 4 tiéu don vi , can ion Mn?* cho hoat dong xtc tac.
Enzym thay & ndo, thin va mot sé co quan khac. Ornithin tao thanh dugc van
chuyén vao ty thé va phan mg véi carbamyl phosphat, bat dau mot chu trinh méi.

Ure hinh thanh & gan vao mau, t6i than dé dao thai. Binh thuong luong ure
trong mau tir 0,2 dén 0,4g/L (3,5-7mmol/L), trong nudc tiéu tir 15-20g/24h. Lugng
ure thay d6i con phu thudc vao khau phan an gidu protein. Viéc xét nghiém ure méau
c6 y nghia cho viéc chan doan bénh than, bénh gan, cac truong hop nhiém trung,

nhiém doc.



Fumarate Arginine
2N C NH,
Urea

Argininosuccinate Ornithine
K I /

Aspartate Citruine Carbamyl
R- NH2 PhOtphate
R-C-NH-
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MATRIX _/A

CO, + NH,"

Chu trinh Ure
Ning luong st dung cho tong hop ure 1a:
Asp + HCO3™ + NH," +3ATP +H,0 —> Ure + 2ADP + AMP + Pi + Pi + PP + Fum

Sy bai tiét nito dudi dang ure tir NHs* tiéu ton khoang 15% nang luong cia
thoai hoa acid amin.
* Lién quan gifra chu trinh ure va chu trinh acid citric

Chu trinh ure cung cip fumarat cho chu trinh acid citric. Oxaloacetat trong
chu trinh acid citric tham gia phan tng trao d6i amin v&i acid amin dic biét glutamat
tao thanh aspartat va o cetoglutarat. Aspartat phan ng véi citrulin cua chu trinh ure
tao ra arginosuccinat.
2.1.2. Chuyén hod ciia nhém carboxyl

Trong qué trinh thodi hoa ctia acid amin, phan ung khir carboxyl xdy ra dé
dang trong cac m6 nho enzym decarboxylase dac hi¢u cho tung acid amin.

_ Decarboxylase
R-?H-COO _— R-CHzNHZ + C02

NH;*

Mot sb acid amin khir carboxyl tao thanh amin c6 hoat tinh sinh hoc. Khi
carboxyl ctia glutamat tao thanh y- amino butyric acid (GABA) 1a chét trc ché dan
truyén than kinh. Chat nay c6 nhiéu trong than kinh trung wong dic biét trong nio.
Su khir carboxyl cua histidin tao thanh histamin 1a chat dan truyén than kinh.
Histamin c¢6 ¢ nhiéu md khac nhau. Phan (mg khir carboxyl cuiia glutamat:

"O0C-(CHy),-CH-COO" ———>  "00C(CH,),CH,-NH, + CO,

,|\|H3+ GABA



Khi hét tac dung cac amin tiép tuc khir amin oxy hod nhd cic enzym: mono
amino oxydase (MAO) hodc diamino oxydase tao thanh aldehyd, roi thanh acid
tuong Gng. Phan tng tong quat:

R-CH,NH, —222 » R-CHO [{Ehydrogenfse =~ R-COOH

NAD* NADH

Acid carboxylic tiép tuc thoai hoa dén CO, va H20

2.1.3. Chuyén hod ciia khung carbon
Sau khi mit nhém amin, cac acid amin thanh cac san pham nhu pyruvat,
oxaloacetat. o cetoglutarat hoic bién d6i thanh acetyl CoA. Cac san phim nay c6 thé
di vao chu trinh acid citric hodc tong hop nén glucose hay cetonic .
- C6 5 acid amin tao ra pyruvat la: Gly, Ala, Cys, Ser, Thr.
- C6 2 acid amin tao ra oxaloacetat: Asp, Asn.
- C6 5 acid amin tao a cetoglutarat: Glu, Gln, Arg, His, Pro.
- C6 4 acid amin bién ddi thanh succinyl CoA: Val, Ile, Thr, Met.
- C6 5 acid amin bién ddi thanh acetyl CoA: Leu, Lys, Trp, Phe.
- Thodi hoa trong chu trinh acid citric
Tat ca cac san pham trén cta su thoai hod acid amin déu c6 thé di vao chu
trinh acid citric va tiép tuc thoai ho4 hoan toan d¢én CO; va H,0.
Téng hop nén glucose - cac acid amin tao dudng
3. Swr tong hop cac acid amin
3.1. Qua trinh tao thanh NH4" tir N>, nitric va nitrat
Qua trinh nay chi c6 & vi sinh vat va thuc vat thugng déng. Viéc ¢b dinh N2
trong hé théng sinh hoc dugc xtc tac bai phirc hop nitrogenase. Phan tmg nhu sau:

N, + 10H" + 8¢ + 16ATP ————— 2NH," + 16ADP + 16Pi + H,

3.2. Swvin chuyén NH4* vao cdc hop chit sinh hoc
NHz* hinh thanh s& dugc chuyén vao cac hop chat sinh hoc qua glutamat va
glutamin. Con dudng tong hop glutamin don gian va giong nhau & moi co thé séng.
- Tao glutamin: Con dudng quan trong nhit 13 tip trung NH4* vao glutamat
tao ra glutamin qua hai budc nho enzym glutamin synthetase.
1.Glu + ATP »  Glutamyl phosphat + ADP.

2. Glutamyl phosphat + NH," —— Gutamin + Pi +H*
Phan (g tong quat ctia qua trinh trén:

Glu + NH,f + ATP ——»  GIn + Pi + ADP +H"
- Tao thanh glutamat.



+ O vi khuan: Su tong hop glutamat bang cach amin hoa o cetoglutarat nhd
enzym glutamat synthetase. Glutamin 14 chat cung cAp nhém amin:
a -Cetoglutarat + GIn + NADPHH* ———» 2Glu + NADP*
Glutamat ciing c6 thé duoc tao ra qua phan tng sau:
a -Cetoglutarat + NH,* + NADPHH* + ATP——» Glu + NADP* + ADP +P;
+ O dong vat: Su tao ra glutamat chii yéu bang trao d6i amin véi a cetoglutarat,
hodc ¢6 thé gin NHs* v6i o cetoglutarat enzym xuc tac cho phan tmg 13 glutamat

dehydrogenase:

a -Cetoglutarat + NH,* + NADPHH* —— Glu + NADP™ + H,0
Trong co thé séng NH4* duoc dwa vao phan tir sinh hoc ¢ dang nhém amin ctia

glutamat hodc glutamin. Cdc nhém amin nay s& tham gia vao qua trinh sinh tong hop
cac acid amin va nhirng hop chat hiru co khac.
3.3. Sw tong hop cdc acid amin

Co thé nguoi va dong vt cao cap chi tong hop dugc 10 trong sb 20 acid amin
tir cac nguyén liéu hiru co. Cac acid amin can thiét phai nhan tir thirc an. Qud trinh
tong hop acid amin 13 qué trinh gin nhom amin vao khung carbon twong tmg tao ra
céc acid amin twong ing. Tir khung carbon, cac chat chuyén hod trung gian ma tong
hop nén mat s6 acid amin goi la ho cua cac acid amin ho a cetoglutarat, ho 3
phosphoglycerat, ho oxaloacetat, pyruvat, phosphoenol pyruvat va ho erytrose- 4
phosphat, tong hop histidin tir ribose5-phosphat.
3.4. Tong hop mét sé chit cé hoat tinh sinh hoc tir acid amin

Trong co thé acid amin 14 tién chat dé tong hop nén mot sd chat co hoat tinh
sinh hoc nhu: Gly va Succinyl-CoA can cho téng hop porphyrin. Céc base purin va
pyrimidin can cho sy tong hop acid nucleic (DNA, RNA), cac nucleotid (ATP, UTP)
va cac Coenzym (NAD*, FAD). Cac base nay dugc tong hop tir mot s6 acid amin
nhu: Gly, Asp, Gln va Ser. Mot s6 hormon 1a din xuét cua acid amin hormonTs, T4
ctia tuyén giap va andrenalin, No-adrenalin ctia tuyén thuong than déu dugc tong hop
tir Phe hodc Tyr. Serin 13 tién chét dé tong hop nén cholin, etanolamin cé trong thanh
phan phospholipid.
Cau héi lwgng gia:

* Tra 10i ngdn cic cAu hoi tir 1 dén 4 bing cach dién tir hoic cum tir thich hop

vao cho trong:

1. Phan 16n céc acid amin loai nhém o amin bang cach ........ (A Ca cua acid
a cetonic. Acid amin trd thanh acid a cetonic tuong (rng con acid o cetonic ........ (
B)........ tro thanh acid amin méi.

A



B

2. Enzym xic tac cho phan tng trao d6i amin 1a enzym ........ (A
¢6 phd bién & cac mo va co hoat tinh xuc tac cao nhu: ......... (B)
Al

B,

3. Cac enzym xuc tic phan tng trao d6i amin c6 ca ........ (A).
........ (@=) B
A

B

4. Hau hét cac acid amin ........... (A).... sang chat nhan 13 o
xuc tac cho phan irng nay la enzym ........... (B) e
A

) cac enzym nay
......... cd Coenzym la
cetoglutarat. Enzym



BAI 9. CHUYEN HOA ACID NUCLEIC

MUC TIEU
* Kién thirc
-Trinh bay dugc cdu tric, chirc ning ciia DNA
- Trinh bay duoc cau truc, chirc ning cia cic RNA
- Trinh bay duoc qué trinh chuyén héa AND, ARN
* Nang lwc tw chu va trach nhiém
- Nghiém tuc, can than, sang tao trong vi¢c van dung kién thic dugc hoc dé giai
quyét van dé trong hoc tap
- Xay dung dugc kha nang lam viéc doc 1ap, lam viéc nhom dé giai quyét van dé
trong qua trinh hoc
NQI DUNG
1. Pai cwong
1.1.Nucleotid: Gém 3 thanh phan dic trung 13 base c6 nito, dudng pentose va acid
phosphoric

Base c6 nito: La din xuat ctia 2 hop chat di vong c6 goc pyrimidin va purin.
Céc nguyén tir C, N trong base ghi s tht ty theo quy wdc.
Thudc loai din xuét cua pyrimidin bao gdm: cytosine, uracyl, thymine.

Thudc loai dan xuat cta purine bao gom: Guanine, adenine.

H
LG O

Pyrimidin

H B
. .
-'NAIN 1N.-" N N.-"‘a‘d__h!
[ >H /I Yo L LY
H’J*‘w N ZL““N N, k‘r~4" N
Y Y H H

purin

Pentose: Tham gia cu tao nucleotid ¢ 2 loai 1a D ribose va 2 deoxy D ribose.
Trong pentose cac nguyén tir carbon duoc ghi s6 thi ty kém déu phay( ) theo qui dinh.

Acid phosphoric: Néu nucleotid c6 1 goc acid phosphoric goi la
monophosphat, 2 goc goi 1a diphosphat, 3 gbc goi 1a triphosphat.


http://upload.wikimedia.org/wikipedia/commons/b/be/Purine_chemical_structure.png

- Néu phtrc hop trén khong co gdc phosphat thi goi 13 nucleosid.

- Chirc ning cuia nucleotid 13 cau tao, van chuyén ning lugng, thong tin hoa hoc.

- Mot s nucleotid quan trong:

+ ATP (adenosin tri phosphat): 13 ngudn cung cap ning luong chi yéu cho
cac hoat dong ctia co thé.Thuy phan ATP giai phong ra nhiéu ning lugng (7,34
kcalo).

+ AMP vong (adenosin 3', 5" monophosphat): 14 chét trung gian trong sy thong
tin té bao. Cac té bao tra 10i cac tin hiéu hoa hoc , hormon théng qua AMP vong lién
két v6i mang bao twong trong té bao.

1.2. Phan loai Acid nucleic
Acid nucleic 13 polyme ctia nucleotid bao gdm DNA va RNA
1.2.1. Acid deoxyribonucleic (DNA)

DNA 1a polynucleotid, polyme ctia cac deoxyribonucleotid. Cau tao gom:
base co nito, duong pentose (deoxy ribose), acid phosphoric.

Céc base cua DNA: c6 4 loai co ban adenine, thymine, cytosine, guanine,
ngodi ra con cac dan xuit cia chung. O té bao khong nhan khoang 25% - 75% base
la adenine va thymine, & dong vat ti 1¢ nay khoang 45% - 53%

Lién két chinh trong DNA: 14 lién két phosphodieste ndi cac nucleotid dé tao
thanh polynucleotid. Trong lién két niy nhém 5’hydroxyl ctia nucleotid nay lién két
v6i nhom 3’hydroxyl ctia nucleotid bén canh thong qua phan tir acid phosphoricCau
tric DNA

La hai chudi polynucleotid vong xoan c6 chiéu ngugc nhau, xoan xung quanh
truc theo dang chuyén tur trai sang phai tao mot ranh rong va mét ranh hep xen k&
nhau. Mdi base ctia chudi nay lién két véi base ctia chudi khac trén ciing mit phang
bang lién két hydro. Gitta guanin va cytosin 1a 3 lién két hydro G = C; adenin va
thymin 12 2 lién két hydro A =T. -
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Cdu triic xodn ciia RNA va DNA

Theo Watson va Crick cip base & sat truc xoan roi dén deoxyribose, ngoai
cung 1a acid phosphoric. Khoang cach giira 2 acid 1a 2nm, mdi mononucleotid cach
nhau 0,34nm. 10 cdp la mot chu ki xodn dai 3,4 nm. Sau nay lai do duogc mdi chudi
xo4n dai 3,6 nm va chira 10,5 cip mononucleotid.

Trét tu cac base trong chudi thir nhat khong gidng chudi thir hai ma duoc xép
theo quy lut bd sung d6i base, A ddi v6i T, G d6i véi C.

C6 ba dang ciu triic cia DNA la dang A, B, Z

Dang B: la dang dugc mo ta & trén

Dang A: rong hon, vong xoan det hon dang B, mot chu ky xoan ¢6 11 d6i base
c6 d6 doc 28A

Dang Z: xoan theo quy tic ban tay trai, mi chu ky co 12 dbi base véi do doc 45
- Tinh chét cia DNA:

+ Tinh bién tinh: DNA trong dung dich pH=7 c6 d6 nhét cao, khi pH qua cao
hoic qué thdp hodc nhiét d6 thay ddi dot ngdt 80 - 90 °C, soi xodn kép DNA bj tan
ra do lién két hydro gifta céc base nito ctia 2 chudi xoén bi pha huy. Dang xoan tro
lai dugc tai tao khi nhiét d6 hodc pH vé binh thuong, goi 1a bién tinh thuan nghich.


http://upload.wikimedia.org/wikipedia/commons/0/04/NA-comparedto-DNA_thymineAndUracilCorrected.png

+ Tinh chét lai: Hai DNA tir 2 loai khac nhau c6 trat ty sip xép twong duong
c6 thé lai tao véi nhau. Bang cach thay doi nhiét do, pH tao soi don sau d6 tron 2 loai
DNA va dua vé binh thuong s& dugc phan tir lai.

1.2.2. Acid ribonucleic (RNA)

- C4u tao gdm: base c6 nito, dudng pentose (ribose), acid phosphoric.

- Céac base cua RNA: c06 4 loai co ban adenin, uracil, cytosin, guanin, ngoai ra
con cac dan xuét cua ching.

- Lién két trong RNA: 1a lién két 3°,5” phosphodieste. RNA c¢6 cdu tric bac
2 do sy xo0dn kép ctia 2 doan bd xung nhau trén phan tir RNA, cau tric bac 3 do cac
lién két hydro tao thanh.

- Cac loai RNA:

+ RNA vén chuyén (RNAt ): Chiém 15%, c6 2 chirc ning chinh 1a hoat ho
acid amin roi van chuyén dén polyribosom va nhan biét ma trén RNA

+ RNA ribosom (RNAr): Chiém khoang 80% tong s RNA cua té bao. RNAr
c6 nhiéu loai khac nhau vé trong lugng phan tir va cau tric phtc tap.

O té bao khong nhan c6 RNAr 16S gdm 1540 mononucleotid.

O t€ bao c6 nhan, c6 cac loai RNAT 5S; 5,88 véi 160 mononucleotid; RNAr
18S c6 1900 mononucleotid va RNAr 28S c6 4700 mononucleotid.

O ty thé cua té bao dong vat c6 RNAr 128 va 168S.

+ RNA thong tin (RNAm): Chiém khoang 5% tong s6 RNA cua té bao.
RNAm 1a chat tryc tiép mang thong tin di truyén tir nhan dén ribosom & bao tuwong.
O té bao c6 nhan, RNAm c6 cdu trac bat dau 1a phan tir 7-methyl guanosin 5'-
triphosphat (goi 1a mil), r6i dén mot doan nucleotid khong ma hoa acid amin sau d6
méi dén doan nucleotid ma hoa khoi dau bﬁng b ba mi hoa AUG. Két thuc doan
phién dich 1a mot trong ba bd ma hoa UAA, UAG, UGA, 1ol tiép doan khéng phién
dich thtr hai va cubi cung la dudi poly A véi khoang 20-200 gbc
adenosinmonophosphat.

+ RNA cuta nhan c6 trong luong phan tir nhé (smRNA). Nguoi ta phat hién
duoc 5 loai snRNA c6 nhiéu trong nhan té bao véi tén goi la snRNA Ul; U2; U4,
U5 va snRNA U6.

2.. CHUYEN HOA ACID NUCLEIC
2.1. Qua trinh tiéu hoa va hép thu acid nucleic

Acid nucleic trong thirc an khong bi pha huy boi moi truong acid ¢ da day va
chi bi thoai hoa chu yéu & ta trang boi cac nuclease cua tuy va cac phosphodiesterase
clia rudt non tao nucleotid. Cac san pham nay khong qua dugc mang té bao ma tiép
tuc bi thuy phan tao thanh cac nucleosid vi sy xuc tac cia cac enzyme nucleotidase

dic hiéu nhém va cac phosphatase. Cac nucleosid c6 thé duoc hap thu tu do qua



thanh rudt hodc tiép tuc thodi hoa dé tao cac base tu do, ribose hoic ribose-1-phosphat
nho cac enzym nucleosidase va nucleoside phosphorylase:

] nucleosidase )
Nucleosid + H,0O »  base + ribose

nucleosid phosphorylasg

Nucleosid + Pi base + ribose-1-P

Céc acid nucleic trong té bao thuong xuyén bi thoai hod va qué trinh d6 nam
trong su bién ddi lién tuc cua tt ca cac bd phan cAu thanh té bao.
2.2. Chuyén hoa nucleotid
2.2.1. Thoai hoa nucleotid

Nucleotid 1a don vi ciu tao nén acid nucleic (DNA va RNA), 1a thanh phan
clia cac coenzym, cht thong tin thir 2 cia té bao va 1a chit dy trit va van chuyén
nang luong.

* Thodi hod cua purin nucleotid

- Khoi dau 1a phan ung thuy phan gbc phosphat dudi tac dung cioa 5
nucleotidase. Adenylate (adenosine nucleotide) tao thanh adenosine. Adenosine tiép
tuc bi khir amin thanh inosine véi su xuc tac cuia adenosine deaminase. Inosine bi
thuy phan gidi phong hypoxanthine va ribose-1-P dudi tdc dung ctua nucleosidase.
Hypoxanthine oxy ho4 thanh xanthine roi thanh acid uric véi tac dung cuia xanthine
oxydase.

- Guanylate (guanosin nucleotide) truéc hét bi thuy phan tao thanh guanosine
dudi tac dung cua 5 nucleotidase. Guanosin tiép tuc bi thuy phan giai phong guanin
tu do va ribose-1-P véi su xtc tac ctia nucleosidase. Guanine lai bi khir amin dé tao
thanh xanthine nho enzym xanthine deaminase. Sau d6 xanthine bi oxy hoa tao acid
uric voi sy tham gia ctia xanthine oxidase.

- San pham thoai hoa cubi cting cua base purin 1a acid uric. Nong d6 acid uric
trong mau nguoi binh thuong 1a 2,2- 8 mg/dL (130- 480 umol/L). Luong acid uric
trong nudc tiéu 0,3- 0,8 g/24h va thay ddi theo ché d¢ an. trong bénh Gout, bénh tang
bach cau, lugng acid uric trong mau c6 thé ting toi 7-8 g/dL, c¢6 su lang dong urat tai
mot sb t6 chirc nhu sun, bao gan, tui nhay cua cac khop, doi khi ca ¢ than va co.

* Thoai hoé pyrimidin nucleotid

- Céc té bao cua dong vat pyrimidin nucleotid duoc thoai hoa thanh cac don
vi c4u tao. Cac phan mg thoai hoa pyrimidin nucleotid lan luot 1 khir phosphoryl
hoa, khir amin hoa va chat dut lién két glycosid. Uracil va thymin tiép tuc bi thoai
hoa & gan qua qua trinh khir thay vi 13 qué trinh oxy hoa nhu qué trinh chuyén hoa
purin.

- Céc pyrimidin nucleotid trudc hét bi thuy phan giai phong base pyrimidin

nh¢ cac enzym la nucleosidase. San pham thoai hod cudi cung cua chuyén hoa



pyrimidin la amino acid: B-alanine va -aminoisobutyrate. Hai amino acid nay théng
qua phan tng trao ddi amin dé tao thanh manonyl-CoA va methylmalonyl-CoA dé
tiép tuc tham gia chuyén hoa.

2.2.2. Tong hop nucleotid: Co hai con duong tong hop nucleotid 13 con duong tan
tao va con duong tan dung.

2.2.2.1. Con duwong tdn tao

* Tong hop ribonucleotid c6 base purin

Bing cac nghién ctru thuc nghiém str dung cac chét ghi diu dong vi phong xa
C!4, N cac nha khoa hoc di xac dinh duoc ngudn gbe cac nguyén tir trong nhin
purin.

+ N1 ¢6 ngudn gdc tir acid asparitc

+ C2 va Cg ¢6 ngudn gdc tir acid formic

+ N3 va Ny c¢6 ngudn gdc tir acid formic

+ C4, Cs va N7 c6 ngudn gc tir glutamin

+ C4, Cs v N7 c6 ngudn gbc tir glycin

+ Cs c6 ngudn gdc tir CO2.

Qua trinh tong hop purin nucleotid c6 thé dugc chia ra thinh 4 giai doan chinh sau:
Giai doan 1: Tao glycinamid ribosyl-5-phosphate (glycinamid ribonucleotide).

- Pau tién 1a sy hoat hoa phén tir ribose-5 -phosphate véi su tham gia ciia ATP
dé tao 5-phosphoribosyl-a-pyrophosphate (PRPP) vé&i sy xuc tic cua ribose
phosphate pyrophosphokinase.

- Tiép theo (2) 1 phan Ung gan amin cta glutamine vao PRPP véi sy xtc tac
cua enzym amidophosphoribosyl transferase tao f3-5-phosphoribosylamine.

- Sau d6 B-5-phosphoribosylamine két hop véi glycine tao nén glycinamide
ribotide (GAR), can mot phan tir ATP va enzym xic tac 1a GAR synthetase.

Giai doan 2. Tao nhan cda purin:

- GAR duogc formyl hoa bdi NO-formyltetrahydrofolate dudi tac dung cua
enzym GAR transformylase tao thanh formylglycinamide ribotide (FGAR).

- FGAR dugc amin hoé voi sy tham gia cia mot phan tir ATP va enzym FGAR
synthetase, chuyén nhom amin tir glutamine dé tao formylglycinamidine ribotide
(FGAM).

- FGAM duogc loai bo mot phan tir nudc dé tao thanh vong 5 canh la 5-
aminoimidazole ribotide (AIR) dudi tac dung ctia enzym FGAM cyclase con goi 1a
AIR synthetase va can nang luong tir mot phan tir ATP.

Giai doan 3: Tao nhan pyrimidin cua purin va su hinh thanh inosinic:
- AIR duogc carboxyl hoa nho enzym AIR carboxylase. Nhdm carboxyl nay

co nguén géc tr carbonat hoa tan trong dung dich, tao thanh



carboxyaminoimidazole ribotide (CAIR). Chat tao thanh két hop véi aspartate tao
thanh aminoimidazole-4-(N-succinylocarboxamide) ribotide (SACAIR). Phan
g nay co sy xuc tac cia enzym SACAIR synthetase va can ning luong tir mot
phan tir ATP.

- Tiép theo fumarate tach khoi SACAIR dudi tic dung cua
adenylosuccinate lyase dé tao thanh 5-aminoimidazole-4-carboxamide ribotide
(AICAR).

- Trong phan ung tiép AICAR bi formyl hoa véi sy tham gia ctia N10-
formyltetrahydrofolate nhd enzym AICAR transformylase dé tao thanh 5-
formaminoimidazole-4-carboxamide ribotide (FAICAR). Chat nay khur nudc,
dong vong dé tao thanh inosine monophosphate (IMP) véi su xtc tic cua IMP
cyclohydrolase.

Giai doan 4: Chuyén inosinate (IMP) thanh adenylate (AMP) va guanylate (GMP):

- Tao adenylate: IMP két hop véi aspartate dé tao thanh adenylosuccinate
dudi tac dung cia enzym adenylosuccinate synthetase va mot phan to GTP.
Adenylosuccinate tach fumarate dudi tac dung cua adenylosuccinate tao thanh
adenylate (AMP).

- Tao guanylate: Inosinate bi oxy hoa ¢ C2 cua nhan purin dé tao thanh
xanthosine 1a NAD+. Sau do6 vai sy xtc tac cua GMP synthetase nhom amin cua
glutamine gan vao vi tri thi hai cia phan tir purin tao thanh guanylate (GMP).

Nhu vay qua 4 giai doan trén, cac base purin nhu adenin va guanin dugc
hinh thanh ddng thoi véi su tong hop nucleosid monophosphat twong tmg 1a AMP
va GMP.

Piéu hoa tong hop: su tong hop cac purin nucleotid duoc diéu hoa boi co
ché diéu hoa nguoc trong d6 ndong d6 cac purin nucleotid duogc tao thanh e ché
lai cac enzym tham gia phan tng tong hop.

* Tong hop ribonucleotid c6 base pyrimidin

Pyrimidin nucleotid dugc tao thanh tur aspartate, PRPP va carbamoyl
phosphate.

+ Giai doan 1: Su tao thanh orotate:

- Carbamoyl phosphate 1a chat trung gian trong chu trinh ure. O dong vat,
carbamoyl phosphate trong chu trinh ure duoc tong hop dudi tic dung cia
carbamoyl phosphate synthetase I.

- Carbamoyl phosphate dugc téng hop ¢ bao twong véi su xiic tic cla
carbamoyl phosphate synthetase II. Carbamoyl phosphate két hop voi aspartate
véi sy xuc tdc cua enzym aspartate transcarbamoylase tao thanh carbamoyl

aspartate. Chat nay dong vong dé tao thanh dihydroorotate dudi tac dung cta



dihydroorotase. Sau d6 dihydroorotate bi oxy hod dudi tac dung cua enzym
dihydroorotat dehydrogenase c6 coenzym la NAD+ dé tao thanh orotate.
+ Giai doan 2: Tao thanh pyrimidine nucleotide:

- Tao thanh uridylate: Orotate tac dung vé1 PRPP véi su xtic tic cia enzym
orotate phosphoribosyl transferase tao thanh orotidine monophosphate (OMP). Sau
doé OMP bi khir carboxyl tao thanh uridine monophosphate (UMP).

- Tao thanh cytidylate: UMP phosphoryl ho4 hai 1an nho enzym kinase dé tao
uridylate-5-triphosphate (UTP). UTP dugc amin hoa ¢ vong pyrimidin tao thanh
cytidine-5-triphosphate (CTP) dudi tac dung cia enzym cytidylate synthetase. &
dong vat, chit cho nhom amin 13 glutamine, & vi khuan chit cho nhom amin 1a NHy4".
* Tong hop deoxyribonucleotid

Thay vi tong hop truc tiép tir nguyén liéu ban dau, cac deoxyribonucleotid
duogc tong hop tir cac ribonucleotid twong tGng théng qua qué trinh khir oxy & vi tri
Cz cua ribose.
2.2.2.2. Con dwong tan dung

Trong con dudng ndy cac base purin va pyrimidin duoc tong hop trong té bao
tir cic san pham chuyén hoa trung gian ctia qua trinh thoai hoa. Con dudng nay hoan
toan khac so vdi con duong tan tao.

2.3. Chuyén ho4 acid nucleic DNA

T4t ca cac té bao cila co thé sdng déu c6 kha niang ty tong hop acid nucleic
can thiét cho minh va khong yéu cau phai bo xung acid nucleic trong thirc an. Vi vay
ham luong acid nucleic trong thirc dn khong cd ¥ nghia quan trong ddi vai co thé.
Trong té bao, sw d6i mdi cia DNA cham hon nhiéu so vdi RNA. Sy d6i méi cua
DNA xay ra ¢ nhitng té bao dang phén chia va phat trién. Con luong RNA thi lai phu
thudc vao toc do sinh tong hop protein.

2.3.1. Thodi hod ciia DNA

Céc nuclease (con goi 1a deoxyribonuclease) thuy phan lién két phosphodieste
trong DNA gom hai loai: exonuclease va endonuclease.

- Exonuclease la enzym thuy phan khong chon loc. Enzym nay cat mot
nucleotid & dau 5" hodc dau 3’ dé tao ra mot oligonucleotid ngan hon.

- Endonuclease 1a enzym thuy phan lién két phosphodieste ¢ giita chudi
polynucleotid.

2.3.2. Tong hop DNA (chu trinh tdi ban)

- La mot qua trinh bao ton thong tin di truyén cho thé hé sau.

- Mbi chudi DNA duoc sir dung nhu mot khudén dé tong hop nhiing chudi
DNA méi theo nguyén tic bd xung. Su tai ban trudc hét duoc khu tri & mot ving va

sau d6 di chuyén doc theo chiéu dai cia chudi DNA song song véi su mé xoan kép.



Ving ndy ¢ cau trac hinh chit Y nén dugc goi 1a chac ba tai ban cia DNA. Tai vi tri
nay hai soi DNA méi duoc téng hop voi su xtc tac ciia hé thdng da enzym. Trong
do mot so1 duoc téng hop lién tuc (chudi nhanh) con soi kia dugc téng hop ngét
quang (chudi cham) trén khuén mau ciua mdi soi DNA me.

* Cdc enzym tham gia qud trinh tong hop DNA

+ DNA gyrase (Topoisomerase)

DNA gyrase c6 tic dung ngan chin khong cho DNA xoan kép trd lai tai chac ba
tai ban, enzym nay c6 vai trd quan trong trong qué trinh tai ban ¢ vi khuan.
+ RNA primase (DnaG protein)

RNA primase thudc nhom enzym RNA polymerase, 13 enzym xtc tac tong
hop nhiing soi RNA mdi ngan (khoang 10-60 nucleotid) lién két bo xung véi chudi
DNA mbi trong qua trinh tong hop cac doan Okazaki trong chudi cham.

+ DNA polymerase | (Pol I).

DNA polymerase I xtic tac sy tong hop DNA tir cac deoxynucleosid triphosphat
v6i su c6 mat cia DNA lam khudén. Trong mdi truong phai co day du ca 4 loai
deoxynucleosid triphosphat. Néu thiéu mét trong 4 loai thi su tong DNA sé& bi ngimg.
DNA polymerase I 1 chudi polypeptid c6 928 amino acid v&i hai trung tdm hoat dong
la DNA polymerase | va exonuclease (3-5 va 5-3). Trong d6 trung tAm polymerase
c6 tac dung kéo dai chudi theo chidu 5-3" con 3-5" va 5-3” exonuclease co tic dung
sira chira nhitng sai s6t bang cach cat bo doan c6 sai sot ndy.

+ DNA polymerase Il (Pol II)

Tac dung ctia enzym nay hién nay chua dugc biét rd. DNA polymerase II ciing
¢6 hoat tinh exonuclease theo chiéu 3-5 song khong c6 hoat tinh exonuclease theo
chiéu nguoc lai 5-3".

+ DNA polymerase 111 (Pol I11)

Enzym nay c6 vai tro chu yéu trong qué trinh kéo dai chudi DNA méi theo
chiéu 5™-3" ¢ E.coli. Pol III ciing chi ¢ hoat tinh exonuclease theo chiéu 3'-5'.

+ DNA helicase, protein gan v6i chudi don (SSB)

DNA helicase 1a enzym mé xoan kép bao gdom DnaB protein ¢6 tic dung tach
hai chudi xoan kép DNA bang cach truot doc theo chiéu dai cia chudi DNA me theo
chiéu 5-3" kém theo véi sy thuy phan ATP (hoic GTP hay CTP nhung khong phai
UTP). Hai chudi don DNA tich riéng biét duoc protein SSB bam vao khong cho hai
chudi lién két trd lai, dé 1am khudn cho sy xtic tac tong hop ctia Pol II1. Ngoai ra co
helicase khac la rep protein va PriA protein. Hai enzym nay tham gia vao qua trinh
tai ban & E.coli. C4 hai enzym nay déu trugt doc theo chiéu dai cia DNA theo chiéu
tir 3'-5" kém theo su thuy phan ATP.

+ DNA ligase.



DNA ligase xuc tac viéc ndi cac mau DNA sgi don (cac doan Okazaki) thong
qua viéc tao thanh lién két phosphodieste giita dau 3" hydroxyl ciia mau ligase c6 thé
tham gia qu4 trinh ndi hai dau sgi DNA bi dit hodc ndi kin dé tao DNA vong.

* Gia thiét vé su tai ban DNA
+ Giai doan mé& dau:

- Su nhan dién diém md dau: ¢ E.coli, diém mé& dau 1a doan oriC chua 245
base. Tai day, DnaA protein (52 kD) s€ duoc gén vao dé tao phtrc hgp mo dau véi
su tham gia cia ATP va protein HU (twong tu nhu histon) dé tao phtrc hop mo. Ving
gidu AT phia trai ciia doan oriC dugc mé xoan. DNA protein dinh huéng cho DnaBe
va DnaCs gin vao dé tao tién phirc hop mdi (prepriming complex) va giai phong
DnaC. - Tiép theo vé6i sy tham gia ctia SSB, gyrase va DnaB, enzym gyrase tiép tuc
thao xoan chudi DNA ¢ ving tién phirc hop mdi theo ca hai huéng dé tao diéu kién
cho primase va RNA polymerase gan vao. RNA polymerase hoat ho4 primase tong
hop doan RNA moi theo nguyén tic bd xung, can cho su tong hop cac doan Okazaki
tai cac diém khoi dau.

+ Giai doan kéo dai:

- DNA polymerase III xtc tac sy tong hop doan Okazaki nbi tiép voi DNA
mdi. Poan nay duogc kéo dai téi doan RNA mdi tiép theo.

- RNA mdi duoc tach ra dudi tac dung ctia exonuclease ctia DNA polymerase 1.
enzym nay dong thoi xtic tac phan g kéo dai chudi DNA thé chd cho vi tri RNA moi.

- C4c doan Okazaki duoc ndi v6i nhau nho su xtc tac cla enzym DNA ligase
thong qua su hinh thanh lién két phosphodieste giita hai dau ty do ciia doan DNA
méi duge tong hop.

Céc giai doan trén thudc qué trinh tong hop chudi cham (tong hop khong lién
tuc). Song song voi qué trinh ndy con cd qué trinh tong hop chudi nhanh ( tong hop
lién tuc). Nguoi ta cho rang qué trinh tong hop chudi nhanh ciing ¢6 sy xuc tac cia
enzym DNA polymerase Il1.

+ Giai doan két thic:

Ving gen ma qua trinh tai ban két thuc kha 16n va kep gitta cac gen Ter E, Ter
D va Ter A & cung mdt vi tri va gen Ter F, Ter b va TerC & mot vi tri khac. Moi gen
nay cé chiéu dai khoang 23 doi base vai trat tu cc base ngugc xudi khong gidng
nhau (nonpalindrome). Chac ba tai ban ( theo chiéu nguoc kim dong hod) vuot qua
céc gen Ter F, Ter B va Ter ¢ nhung két thuc khi gap cac gen Ter F, Ter B va Ter
C. nhu vay viing gen két thic cé hai cuc, cho phép chac ba tai ban ding tai d6 chir
khong vuot qua. Qua trinh nay can su tham gia ctiia Tus protein (309 acid amin)
(terminator utilization substance). Sau d6 voi sy xGc tdc cua céc enzym

topoisomerase hai chudi DNA méi dugce tach khoi DNA me.



2.3.3. Su sira chira DNA

Nguoi ta udc tinh qua trinh tai ban & E.coli ¢ ty 1€ sai sot khoang 10-9-10-1
nucleotid. Ngoai ra cac thuong ton trén chudi DNA con c6 thé do cac tic nhan bén
ngoai nhu: hoa chét, tia tir ngoai, nhi¢t do, phong xa...S¢ di co dugc ty 1€ sai sot thép
nhu trén 13 do trong té bao c6 hé thdng cac enzym sira chita chudi DNA méi dugc
tong hop.

2.4. Chuyén hoa cia acid nucleic RNA
2.4.1. Thoai hoa RNA

Thoi gian ban huy ciia cac RNA rat khac nhau. Céc nuclease thuy phan lién
két phosphodieste trong RNA dugc goi 1a ribonuclease, gém hai loai la exonuclease
va endonuclease.

- Exonuclease: C6 nhiéu loai exonuclease c6 tic dung thuy phan RNA da dugc
tinh ché. Vi du: RNA II ¢6 tac dung thuy phan chudi don RNA theo chiéu tir 3'-5',
enzym Rnase V c6 tac dung thuy phan chudi don RNA theo chiéu tir 5-3" va san
pham 13 cac ribonucleotid-5-phosphat.

- Endonuclease tao san pham la 5 -phosphat: Trong nhom nay c¢6 Rnase I kiém
thuy phén cac lién két phosphodieste bat ky tao san pham thuy phan 14 ribonucleosid-
5-P. Rnase P c6 tac dung trén cac tién phan trt RNA dé tao thanh RNA hoan thién va
cic mau oligonucleotid. Rnase H c6 tac dung dac hi¢u véi phan tir lai RNA-DNA,
va san pham thuy phéan 1a chudi DNA don va cic nucleosid-5-monophosphat.

Véi su phdi hop cila cac exonuclease va endonuclease, cac acid nucleic s& bi
thuy phan tao san pham 1a cac oligonucleotid ngan va cic mononucleotid. céac
mononucleotid nay hodc dugc tin dung dé téng hop cac polynucleotid theo con
duong tan dung hodc dugc thoai hoa tiép tuc dé tao san phém cudi cung.

2.4.2. Swtong hop RNA ( sy sao chép)

- Su tong hgp RNA 1a qué trinh chuyén thong tin di truyén tir DNA sang phan
tir RNA. Nguyén tic gidng su tai ban DNA nhu: Chiéu tong hop tir 5°-3'; Nang luong
do ATP cung cap.

- Tuy nhién ciing c6 mot s6 diém khac nhau: khuén DNA duoc bao ton hoan
toan trong qué trinh tong hop RNA; RNA polymerase khong c6 hoat tinh cia
nuclease; Qua trinh tong hop khong can c6 sy tham gia ctia moi.

* Cdc enzym tham gia tong hop RNA

+ RNA polymerase phu thuoc RNA (replicase). Enzym nay xtc tac sy nhan
do6i RNA cua virus trong té bao chu, goi la sy tai ban truc tiép cua RNA virus.

+ RNA polymerase phu thugc DNA. Enzym nay xiic tac phan ang tong hop
RNA tir cac nucleosid triphosphat bang cach kéo dai chudi RNA theo phan tng:

(NMR)» + NTP — (NMR)n:1 + PPj



RNA RNA kéo dai

O E.coli, RNA phuy thugc DNA khong chi tong hop mRNA ma con tong hop
c4 tRNA va rRNA. Enzym nay gin v6i RNA polymerase dé nhan biét vi tri khai dau
su sao chép. O té bao c6 nhan, RNA polymerase I xic tc qua trinh tong hop rRNA.
RNA polymerase II xtic tic qué trinh tong hgp mRNA con RNA polymerase III xtc
tac qué trinh tong hop tRNA va snRNA (RNA trong lwong phan tir nho ciia nhan).

* Cdc giai doan ciia qud trinh tong hop RNA

Khong gidng véi DNA polymerase, RNA polymerase khong can moi dé bat
dau tong hop. Tuy vay su tong hop chi bit dau xay ra & mot ving dic biét goi 1a
promoter. Day 1a mot doan DNA dinh hudng c6 tac dung quyét dinh huéng di chuyén
ctia RNA polymerase thudng nam ¢ vi tri nucleotid-70 dén +30. tai day c6 vi tri mo
dau cho sy tong hop RNA cung véi cac ving lién img (consensus sequence). & E.coli,
RNA polymerase bao trim mét ving rong 16n ciia DNA khi né lién két véi promoter.
Céu triic xoan ciia DNA dugc md theo chiéu cua qua trinh sao chép bang cach van
nguoc lai voi chiéu vong cudn.

+ Giai doan mé& du:

RNA polymerase lién két v&i promoter trén DNA & vi tri -35 tao thanh phtc
hop dong voi su tham gia cua cac yéu td sao chép TRII (transcription factor) clng
v6i cac protein dic hiéu. Sau d6 RNA polymerase di chuyén dén vj tri -10 tao thanh
phitc hop md. Mot ving xoan kép khoang 17 cip base duoc thao xoan. RNA
polymerase xuc tac sy tong hop v&i su tham gia cia GTP hoic ATP. Nhom 5'-
triphosphat nay khong tach rdi Ppi ma dugc giir lai trong sudt qua trinh sao chép.
Diéu nay ching t6 qua trinh tong hop duoc dién ra theo chiéu 5'—3". Poan ngin
RNA moi tong hop (khoang 12 nucleotid) dugc xoan kép tam thoi véi DNA.

+ Giai doan kéo dai chubi:

Phan tir RNA polymerase di chuyén dan theo chiéu dai sgi DNA da dugc thao
xoan dé 16 ving khuon s& duoc ghép bd xung. Bang cach nay, chudi RNA dugc kéo
dai theo chiéu tir 5—3’ v&i sy tham gia ctia cac yéu td kéo dai. Poan DNA thio xoén,
sau khi di duoc lam khudn thi ngay tirc thi duoc xodn lai.

+ Giai doan két thuc:

Sau khi téng hop dugc mdt loat cac nucleotid, doan RNA trudc d6 co thé tu
bd xung thanh doan kep d6i gip khuc nhu kep toc nho du hiéu két thac 1a mot doan
cac nucleotid cia DNA va thudng c6 sy tham gia ctia yéu t6 két thuc Rho. Poan nay
chtra cac nucleiotid c6 tinh chat bé xung tao thanh kep doi xoan kép. RNA ngimg
tong hop, RNA polymerase giai phong khoi DNA, duoc dephosphoryl hoa dé co thé
bat dau mot chu ky sao chép méi.

* Cac chat wc ché tong hop RNA



- Rifampicin trc ché RNA polymerase ¢ vi khuan

- o-amanitin e ché RNA polymerase & té bio c6 nhan

- Actinomycine D ngin can su chuyén dich cia RNA polymerase trén chiéu
dai DNA, két qua la ngan tré su tong hop RNA.

2.4.3. Qué trinh hoan thién ciia cac RNA sau sao chép

Cac RNA ngay sau khi duoc tong hop 14 nhitng phan tir tién RNA. Cac phan
tir RNA nay s& trai qua mot qua trinh hoan thién dé tao thanh cac RNA trudng thanh
(con goi 14 cac RNA hoan thién) véi sy xuc tac ciia cac enzym c6 ban chit 1a RNA
(ribozyme).

- Su hoan thién mRNA

Khi méi tong hop, mRNA ¢ dang tién mRNA c6 trong luong phan tir 16n hon
phan tr mRNA hoan thién. Qua trinh hoan thién bao gdm 3 giai doan sau:

+ Cit doan intron (splicing): c6 3 cach cat doan intron duoc chia thanh 3 nhom:

- Nhém 1: Can mot phan tir guanine nucleosid. Nhém OH 3 cuia guanine
nucleosid tao thanh lién két phosphodieste véi OH 5 ctia doan intron. Sau d6 nhém
OH 3’ ctia doan exon trude s& ndi vdi nhém OH 5 ciia exon sau va gidi phong doan
nitron.

- Nhém 2: Can mot phan tir adenosin monophosphat ngay trong doan intron
dé tao thanh cau nbi gifra 2 dau intron dugc cit bo.

- Nhom 3: Can mot phirc hop protein-RNA dic biét goi 1a phiic hop
ribonucleoprotein trong lugng phan tir nhé (snRNPs). Cac snRNA két hop véi intron
dé tao thanh thé ghép ndi “spliceosome” v6i sy tham gia cia ATP. Sau d6 doan intron
bi tach roi ra va hai doan exon duge ndi lién.

+ Tao mil 7- methylguanosin ¢ dau 5" & t& bao c6 nhan: Pau 5 cta chudi
mRNA mdéi duoc tong hop bao gior ciing 13 nucleosid triphosphat. Duéi tic dung ciia
guanylyltransferase, GTP duoc gin vao va giai phong pyrophosphat. Sau d6 dudi tac
dung ctia guanine-7 methyltransferase nhém methyl dugc gin vao nhan guanin.

+ Gan thém dudi polyA:

Sy sao chép duoc kéo dai qua chd ma dudi polyA s& dugc gin thém vao. Dudi
tac dung ctia enzym riboendonuclease, mot doan nucleotid s€ duogc cat di dé tao nhom
OH tu do & dau 3. Ngay lap tirc cac mau adenylat dugce gan thém vao véi su xtic tac
cua polyadenylat polymerase theo phan tng:

RNA + nATP — RNA + (AMP), + nPP;

Trong d6 n c6 thé tir 20-250. Enzym nay khong doi hoi khuon va mRNA dong
vai tro nhu RNA mdi dé kéo dai.

- Sy hoan thién tRNA (RNA van chuyén)

Qua trinh hoan thién tRNA dién ra theo cac budc sau:



+ Cit cac nucleotid & dau 5 véi su xtc tac cua endonuclease 1a Rnase p. cac
nucleotid dau 3" duoc cit nho enzym exonuclease 14 Rnase d.

+ Cit bo doan intron nhd enzym endonuclease sau d6 nho ligase dé néi lién
hai doan exon.

+ Gan thém 3 nucleotid CCA ¢ day 3’ (dic trung cho cac tRNA) nho enzym
tRNA nucleotidyltransferase.

+ Thay d6i mot s6 base dé tao thanh tRNA hoan thién. C6 dén hon 60 su bién
d6i cac base va ribose trén cac tRNA vai sy xuc tac cua hon 100 cic enzym khéc
nhau d¢ tao nén phén tir tRNA truéng thanh.

- Su hoan thién ctia rRNA (RNA ribosome)

O té bao c6 nhan rRNA sau khi sao chép dugc hinh thanh dudi dang tién
ribosom (preribosome) RNA 45S. Phan tir ndy dugc bién dbi tao ra cac rRNA 188,
rRNA 5,8S va rRNA 28S.

O té bao khong nhan c6 sy tao thanh tién rRNA 30S. phan tir ndy ciing dugc
bién d6i dé tao thanh cac rRNA 16S, rRNA 23S, rRNA 58S va mét sb tRNA.

- Su sao chép nguoc DNA tir RNA cua virus

RNA ctia mét sé ching virus ¢ dong vat c6 kha ning sao chép nguoc dé tao thanh
DNA. Khi té bao bi nhiém virus, RNA cling enzym sao chép nguoc ciia virus xam nhap
vao trong t& bao chi. Enzym sao chép nguoc nay xuc tac qua trinh tong hop DNA tir RNA
clia virus dé tao thé lai RNA-DNA. Vi mot s6 chiing virus (retrovirus), thé lai nay c6 kha
nang hoa nhap vao bo gen cuia té bao chu (co ché gay ung thu cia mot s6 chiing virus).
Tuy nhién mét s6 chung virus khéc thi lai khong c6 kha nang nay (adenovirus). Cac chat
¢6 tac dung trc ché qua trinh sao chép ngugc ndy duge img dung lam thude diéu tri nhiém
virus vi dy nhu thude AZT (3 azido 2, 3" dideoxythymine), thuc diéu tri HIV (human
immunodeficiency virus) c6 tic dung trc ché manh qua trinh sao chép ngugc cua HIV.

Cau hoi lwong gia

* Tra loi ngin cac cAu héi tir 1 dén 4 bing cich dién tir hoiic cum tir thich hop

vao cho trong:

1. Acid nucleic trong thirc an khong bi phd huy bdi moi truong ......... (A)........... va
chi bi thoai hod chii yéu & ta trang boi cac nuclease cia tuy va cac
............... (B)................. cia rudt non.

A

B

2. Céc nucleosid c6 thé dugc hép thu ty do qua thanh rudt hoac tiép tuc thoai hoa dé

tao cac san pham nhu sau:

nucleosidase
Nucleosid + H,0 » hase + ...(A)..




nucleosid phosphorylase
>

Nucleosid + Pi base + ... (B )
Al
B
3. San pham thodi hoa cudi ciing ctia base purin la ..................... Nong d6 acid uric trong
mau nguoi binh thuong la ....... (Ao (130- 480 pumol/L). Luong acid uric trong
nuée tiéu ........... (B e va thay doi theo ché d¢ an.
Al
B

4. O té bao c¢6 nhan rRNA sau khi sao chép duoc hinh thanh duédi dang tién ribosom
(preribosome) RNA ......... (A)ea.... Phén tir nay dugc bién doi tao ra cac rRNA 18S,
rRNA ........ =) I VArRNA ........... (o .

* Phan biét ding sai ciac cAu héi tir 5 dén 8 biang cich danh déiu ( \/) vao cot D

cho cau dung, cot S cho cau sai

STT Noi dung b

5 Céc phan tng thoai hoa pyrimidin nucleotid lan luot 1a khir
phosphoryl hoa, khir amin hoa va chat dut lién két glycosid

Endonuclease 13 enzym thuy phan lién két phosphodieste &
dau chudi polynucleotid.

DNA gyrase ¢ tac dung ngin chin khong cho DNA xoan
7 kép trd lai tai chac ba tai ban, enzym nay c6 vai tro quan
trong trong qua trinh tai ban ¢ vi khuan.

RNA polymerase phu thuoc RNA (replicase). Enzym nay
xuc tac sy nhan do61 RNA cua virus trong té bao chu, goi la

su tai ban truc tiép cua RNA virus.

* Chon 1 cAu tra 10i diing nhat cho cic ciu héi tir 9 dén 15 bing ciach khoanh

tron vao chir cai ciu tra loi dwoc chon

9. San pham thoai hoa cudi cung ctia chuyén hoa pyrimidin 13:
A. Amino acid: B-alanine va f3-aminoisobutyrate.
B. Manonyl-CoA



C. Methylmalonyl-CoA

D. SuccinylCoA

E. Methylmalonyl semialdehyd
10. Céc nuclease (con goi 1a deoxyribonuclease) thuy phan lién két phosphodieste
trong DNA gbm hai loai:

A. Ligase va exonuclease

B. Exonuclease va endonuclease.

C. Endonuclease va protease

D. Ligase va protease

E. Endonuclease va phosphorylase
11. Chon céu sai trong cac cdu sau:

A. RNA primase thuoc nhém enzym RNA polymerase, 1 enzym xuc tac tong
hop nhiing soi RNA mdi ngan (khoang 10-60 nucleotid) lién két bo xung véi chudi
DNA mbi trong qué trinh tong hop cac doan Okazaki trong chudi cham.

B. DNA polymerase I xuc tac sy tong hop DNA tir cac deoxynucleosid
triphosphat voi1 sy c6 mat cua DNA lam khuon.

C. Trong mdi trudng phai co ddy du ca 4 loai deoxynucleosid triphosphat. Néu
thiéu mot trong 4 loai thi su tong DNA s& bi ngimg.

D. DNA polymerase I 1a chudi polypeptid c6 948 amino acid véi hai trung
tam hoat dong 14 DNA polymerase I va exonuclease (3-5 va 5-3).

E. Trung tam polymerase c6 tac dung kéo dai chudi DNA theo chiéu 5°-3" con
3'-5"va 5'-3" exonuclease c6 tac dung stra chira nhitng sai sot bang cach cit bo doan
cd sai sot nay.

12. Enzym DNA helicase la:

A. Enzym kéo dai doan okasaki

B. Enzym sao chép nguoc

C. Enzym mé xoan kép

D. Enzym géan amin

E. Enzym sua chita
13. ARN polymerase:

A. Xuc tac sy tong hop DNA

B. Xuc tac sy gian RNAt vao ribosom

C. Xuc tac sy tong hop RNA

D. Chuyén RNAt thainh RNAm

E. Xtc tac sy nhan doi ban bao ton
14. Thoai ho4 base purin & ngudi xay ra v6i 2 loai phan img chu yéu:

A. Chuyén amin va oxy hoa



B. Khtr amin va oxy hoa

C. Khtr amin thuy phan va oxy hoa

D. Chuyén amin va khir amin

E. Tét ca cac phan ung trén déu sai
15. Piéu nao sau ding v4i bénh gout?

A. U dong ure & cac khép

B. Nong d ure trong mau ting

C. Luong acid ure trong mau c6 thé tang téi 7-8 g/dL,

D. Co su léng dong urat tai mot s6 td chirc nhu sun, bao gan, tui nhay cua cac
khép, doi khi ca ¢ than va co.

E. Gidm acid uric trong mau



BAI 10. SINH TONG HQP PROTEIN

MUC TIEU
* Kién thirc
- Trinh bay duoc cic yéu t6 tham gia va cac giai doan tong hop protein & té bio nhan
SO
- So sanh dugc qua trinh sinh tong hop protein ¢ té bao nhan so va nhan that
-Trinh bay co ché diéu hoa sinh tong hop protein
* Nang lwc tw chu va trach nhiém
- Nghiém tc, can than, sang tao trong viéc van dung kién thic dugc hoc dé giai
quyét van dé trong hoc tap
NOI DUNG

Sy tong hop protein con goi 1a su dich ma hay phién dich, tic 14 sy dich ma
di truyén tir mRNA sang trat tu acid amin trong phén tir protein.

Chtrc ning protein v cling quan trong va phong pht: xtc tac phan tng chuyén
hoa chét (enzym), cdu tric té bao mang, van chuyén chit (trong mau, qua mang...) vi
du mot sinh vat don gian chi c6 mot té bao c6 t¢i hon 3000 loai protein khac nhau.

Mot sy sai léch trong cau tric phén tir protein tong hop (do di truyén hoic do
qua trinh sinh tong hop) ciing c6 thé dan t6i nhitng trang thai bénh 1y nghiém trong
ctia co thé sdng.

C6 su khac nhau vé sinh tong hop protein ¢ té bao c6 nhan va té bao khong
nhan.
1. Sinh tong hop protein & té bao khong nhin
1.1. Cdc yéu té tham gia
* DNA

DNA 14 co s vat chit cua di truyén, va DNA quyét dinh ciu tric dic hiéu cua
protein dugc tong hop. Moi su bién doi trong cdu tric di truyén ciia DNA s& dan dén
su thay d6i vé cdu triic ctia protein tong hop.
* mMRNA

+ DNA 14 noi chita dung thong tin di truyén va nam & nhan té bao (& té bao
¢6 nhan), con mRNA 1a chét truyén thong tin di truyén tir DNA t6i phan tir protein
tong hop (6 bao twong TB)

+ mRNA c6 thanh phan va trat tu cac mononucleotid phit hop v6i doan DNA
tuong Ung.

+ mRNA quy dinh trat ty clia cc acid amin trong phan tir protein tong hop
thong qua cac bo 3 mat mi gébm 3 mononucleotid lién nhau.

+ Co6 4 loai mononucleotid (AUGC) chiu trach nhiém ma héa cho 20 acid

amin. Nguoi ta da xac dinh cac by ba mat ma xap x€p theo céch lién tiép nhau.



UAC GCU AAC GUU AUA CCG CUA
*tRNA

+ Con goi 1a ARN hoa tan trong dich bao ¢ chirc ning gan két va van chuyén
acid amin trong bao tuwong t6i noi dién ra qua trinh tong hop protein 1 ribosom.

+ C6 6 vi tri chirc nang trén phan tir tRNA, trong d6 ¢6 vi tri gan acid amin

(- CCA) va quan trong 13 vi tri d6i ma twong tng véi bo 3 mat ma trén phén tir
MRNA

+ Pén nay di xac dinh dugc gan 60 loai tRNA
*rRNA

+ rRNA két hop v6i céac protein dac biét tao nén ribosom, la noi dién ra qua
trinh tong hop protein.

+ Ribosom ctia moi té bao déu goém 2 tiéu don vi, & TB khong nhan 1a 30S va
50S tao nén ribosom 708S. Trén ribosom co6 céc vi tri chirc ndng khic nhau can cho
tong hop protein.

+ Phan 16n ribosom & dang tir do trong bao tuong va phan nhé gin voi ludi
ndi bao tuy theo co quan.

+ Trong qua trinh tong hop protein, nhiéu ribosom gin trén ciing mot phan tir
mRNA tao thanh polyribosom hay polysom.

* C4&c enzym

+ Aminoacyl-tRNA syntetase; xuc tac tao phirc aa-tRNA. Enzym dac hi¢u voi
cd acid amin va tRNA tuong ung.

+ Peptidyl transferase: xuc tac phan ng tao lién két peptid trong qua trinh
tong hop protein.

* Cac yéu td mo dau, kéo dai, két thic
+ Yéu té mo dau IF: & TB khong nhan c6 3 yéu to:IF1, IF2, IFs (hay F1,F2,F3)
+ Yéu té kéo dai EF: C6 2 yéu té EFT va EFG.EFT c¢6 2 loai EFTu va EFTs.
Ca 2 déu co hoat tinh GTPase (thuly phan GTP giai phong nang lugng cho su chuyén
aa-TRNA.
+Yéu to két thuc: RF1,RF2,RFs.
* Ning lugng va cac ion: ATP,GTP,Mg?*,NH4,K*
* Nguyén liéu: la 20 acid amin.
1.2. Cdc giai doan ciia qud trinh tong hop protein
* Hoat hoa acid amin

X4y ra & bao trong nho xuc tac clia enzym aa-tRNAsyntetase. Mdi Acid amin
két hop dong hoa tri voi tRNA. Phan ung qua 2 budc: Acid amin loai PPi tao
aminoacyl- AMP, sau d6 s& gan tiép v6i tRNA dic hiéu tao aminoacyl- tRNA.

* Giail doan m¢ dau chuoi



Thong thudng sy md dau tong hop protein déu bat diu bang acid amin
methionin, mi héa boi bd 3 AUG (ma3 mé dau) nam trén mRNA. Met tham gia mo
dau chudi polypeptid & dudi dang fMet-tRNA. Qua trinh mé dau tong hop protein
dién ra: Ribosom 70S khong hoat dong & trang thai phan ly thanh 2 tiéu phan 508 va
30S. Pau tién tiéu phan 30S gan véi IF3 va phirc hop niy gin véi mRNA da gan véi
IF1. Sau d6 fMet-tRNA va GTP gan véi IF2, Phirc hop nay gan véi phtic hop 308 -
IF3- mRNA- IF1 tao nén phtrc hop mo dau va giai phong IF3 cho phép tiéu phan 50S
két hop véi tiéu phan 30S. Thuy phan GTP gan trén IF2 tao ning lugng gin 50S vao
30S giai phong IF1 va IF2, tao ribosom 70S hoat dong.

Két qua cua giai doan mé dau 13 tMet-tRNA gin vao vi tri P ciia ribosom
tuong tng véi ma mo dau AUG cia mRNA.

* (G1a1 doan kéo dai

Nang lwong tir GTP ma 1ay ning lugng tir sy thuy phan lién két fMet- tRNA.

- Sau khi lién két peptid dugc hinh thanh, nhd tac dung ctua EFG (c6 gin voi
¢TP) ribosom trugt theo chiéu 5’ — 3’ mot khoang twong duong voi chiéu dai mot
bd 3 mat ma. Do dé peptidyl- tRNA chuyén tir vi tri A sang vi tri P. EFG tach
khoi ribosom. Luc ndy vi tri A lai & trang thai mé (trdng) sin sang nhan a.a- tRNA
v6i bo 3 ddi ma twong tng bat dau mot chu ky kéo dai mai.

* Giai doan két thiic

Su kéo lai chudi polypeptid sé& két thiic khi vi tri A trén ribosom xuat hién
nhing bo 3 két thiic (UAG, UAA, UGA), nghia 12 nhitng bd 3 khong ma hoé cho aa
nao. Céc yéu td két thic RF1, RF2, RF3 gin vao ribosom tao diéu kién tach cac thanh
phan ctia phic hop ribosom hoat dong: chudi polypeptid, tRNA cubi ciing, mRNA,
ribosom 70S phan ly thanh 30S va 50S.

2. Sinh tong hop protein & té bao nhan that

O té bao c6 nhan su tong hop protein xdy ra ¢ bao twong, con sy tong hop
mRNA lai xay ra trong nhan, nghia 1a hai qua trinh xay ra ¢ 2 khu vuc cach biét nhau
bdi mang nhan. Trong khi d6 su téng hop protein va tong hop mARN ¢ té bao khong
nhan xay ra ¢ cung khu vuc 13 bao twong. O vi khuan, viéc tong hop protein bat dau
ngay khi mARN dang dugc tong hop.

- Vé tong quat su tong hop protein & té bao c6 nhan ciing giéng véi su tong
hop protein & té bao khong nhan. Tuy nhién sy tong hop protein & té bao c6 nhan doi
hoi nhiéu yéu t6 tham gia hon, va céac giai doan phtic tap hon.

- mRNA 6 té bao c6 nhan sau khi tong hop phai trai qua mot qué trinh hoan
thién phuc tap: loai bo intron, tao mii, tao dudi polyA.

- Ribosom ciia té bao c6 nhéan 1a 80S véi 2 tiéu phan 40S va 60S; con 6 té bao
khong nhan la 70S véi 2 tiéu phan 1a 30S va 508.



- Mdi polypeptid dugc tong hop déu bat dau bang mot methionin chir khong
phai 1& formyl methionin, va vi vay phic hop dau tién giita a.a va tRNA 1a Met-
tRNA.

- mRNA cua té bao c6 nhan 1a cic mRNA monocistron va mRNA & té bao
khéng nhan la cac mRNA polycistron.

- O té bao c6 nhan, c6 nhicu yéu td tham gia vao qua trinh sinh tong hop
protein hon & TB khéng nhan. Vi du giai doan m& dau co cac yéu td elF2, elF3,
elF4a, elF4b, elF5, CPB.

3. Sur hoan thién chudi protein sau phién ma

- Céc chudi polypeptid sau tong hop phai trai qua mot qué trinh bién d6i goi
la sy hoan thién, bao gém cac qua trinh:

1. Loai bé fMet, Met va mot vai a.a & dau amin tan.

2. Cit bo doan peptid tin hiéu ( khoang 15- 22 a.a.) d6i véi protein dugc tong
hop dé bai xut ra ngoai TB.

3. Thay d6i mét s a.a chirc ning: phossphoryl hoa Ser, Thr, Tyr (vi du casein sita)

4. Gan chudi carbonhydrat, Mot sb protein gan thém cac nhom phu tao thanh
cac phan tr  c6 chirc nang sinh hoc (Hem trong Hb, Cyt,...)

5. Cit bo mot s6 doan protein tao protein & trang thai c6 hoat tinh sinh hoc
(tién enzym---->- enzym, tién hormon--->- hormon,...)

6. Tao cac lién két ngang nodi chudi hoic giita cac chudi (folding): lién két
disulfua, lién két hydro...

4. Piéu hoa sinh tong hop protein

* Hién twong cam ung tong hop (Hién twong ting cudng tong hop protein; vi
du: operon lactose)

- Néu nudi E.coli trong méi trudng co glucose, E. coli phét trién binh thuong.
Néu loai bo glucose trong méi truong va thay vao dé lactose, E. coli ltc dau khong
phat trién va thiy c6 enzym P-galactosidase, 13 enzym thuy phan lactose tao ra
glucose. Sau mot thoi gian, truc khuan E.coli phét trién va nguoi ta thiy luong enzym
B-galactosidase ting 1én rt cao. Nhu vdy qua trinh sinh tong hop protein 1a enzym
da tang lén. Lactose chinh 1a chat gay cam tng tong hop protein enzym.

- Hién twong cam Gmg tong hop cac enzym xay ra khi glucose trong moi trudng
nudi cay bi thay thé boi lactose. Vi khuan néu mudn ton tai phai sir dung lactose.
Chinh vi 1y do d6, vi khuan phai tong hop enzym dé thuy phén lactose thanh glucose
va galactose can thiét cho su séng cua né.

- Con c6 ton tai mot kiéu didu hoa tong hop protein khac goi 1a diéu hoa duong

tinh v&i sy tham gia cia cAMP va protein CAP.



Khi c6 mit ca glucose va lactose trong mdi truong nudi cy E.coli, vi khuan
st dung glucose trudc ti€n va vi¢e st dung lactose bi kim ham.

Khi lugng glucose trong moi truong giam thi lwong cAMP tang, su taing cAMP
nhu 1a tin hiéu bao vi khuan doi. cAMP tang s& két hop véi 1 protein CAP (catabonic
gene activator protein). Phirc hop cAMP- CAP két hop véi ving khoi dong P va lam
tang ai luc gan cta vi tri P voi RNA polymerase va vi vay tang cuong sy phién mi cta
cac gen cau tric. Qué trinh phién ma c6 thé dugc tang 1én gap nhiéu lan.

* Hién twong kim ham tong hop (Hién twong kim ham tong hop protein; vi
du: operon tryptophan)

- Tryptophan 1a mét acid amin can thiét dbi véi ngudi, nhung vi khuan co thé
tong hop duoc acid amin nay. Dé tong hop tryptophan, can mot s enzym El, E2 va
E3 dé chuyén mot tién chét thanh tryptophan. Tuy nhién khi cho tryptophan nay vao
trong moi trudng nudi cay, ngudi ta thay lwong enzym E1, E2, E3 giam di. Nhu vay,
tryptophan d kim ham téng hop nén céc protein E1, E2, E3.

- Khi cho tryptophan vao méi truong hodc tryptophan di duoc tong hop du
thira, tryptophan s& két hop v&i chat kim ham I tao thanh phuc chat hoat dong. Luc
nay phtrc chét I s& két hop vao gen O ngin chin su gin RNA polymerase vao vi tri
gen P. Vi viy, cac gen cdu trac khong phién ma tong hop cac enzym E1, E2, E3. Pay
chinh 14 co ché diéu hoa, tiét kiém ning luong sdng cta sinh vat.

- bay la qua trinh lép rap cac a.a theo mot theo mot trinh tu nhét dinh da duoc
m3 hoa & mRNA dé tao thanh chudi dic hiéu.

- Sau giai doan mé dau vi tri P trén ribosom gan véi phtic hgp fMet-aa va vi
tri A trén ribosom tréng sin sang nhan a.a tiép theo. Tuy b ba ma hoa ciia mRAN
& vi tri A ma hoa cho a.a nao thi s& duoc dwa dén dudi dang phirc hop a.a- tRNA d6
(vi du: GCU ma hoé cho Ala).

- GTP két hop véi EF-Tu tao phtc hop EFTu-GTP, phitc hop nay két hop véi
Ala- tRNA tao thanh phuc hop bo 3 EFTu-GTP-Ala-tRNA. Phirc hop bo 3 niy gin
vao vi tri A trén ribosom véi bo 3 d6i ma tRNA gén vo1 bo 3 mat ma GCU mRNA
va can niang luong do GTP thuy phan. Sau d6 phtic hop EFTu-GDP tach khoi
ribosom.

- Tiép theo, nho sy xtc tac cua peptidyl transsferase, lién két peptid dugc hinh
thanh gitta nhoém amin ctia Ala-tRNA v&i nhom carboxyl cia fMet-tRNA tao thanh
peptidyl- tRNA (fMet- Ala — tRNA) van gin ¢ vi tri A. Phan tng nay khong can

Cau hoi lwong gia

*Tra 1oi ngdn cac ciu héi tir 1 dén 2 bing cich dién tir hodc cum tir thich hop

vao cho trong:




1. DNA la noi chtira dung ......... (A)......... va ndm & nhan té bao (¢ té bao c6 nhan),
con mRNA 1a chat .......... B).eeeeee tir DNA t6i phén tir protein tong hop (6 bao twong

2. Aminoacyl-tRNA syntetase; x0c tac tao phuc ....... (A)......... Enzym dac hiéu voi
Cad e (B).eeeene tuong wng. Peptidyl transferase: Xuc tac phan wUng tao
......... (C)............ trong qua trinh tong hop protein.

* Phan biét ding sai cac cAu hoi tir 3 dén 5 bang cich danh diu (\/) vao cot D

cho cau dung, cot S cho cau sai

STT Noi dung b S

3 Hoat héa acid amin trong qué trinh tong hop protein xay
ra & bao twong nho xtic tac cua enzym
aa-tRNAsyntetase.

4 Yéu t6 mo dau trong tong hop protein 1a EF: ¢ té bao
khong nhan ¢6 3 yéu t: EF1, EF2, EFs (hay F1,F2,F3)

Su tong hop protein va tong hop mARN ¢ té bao khong

nhan xay ra ¢ cung khu vuc 1a nhan té bao




BAI 11. CHUYEN HOA HEMOGLOBIN

MUC TIEU
* Kién thirc
- Trinh bay duoc dinh nghia, cdu tao, cac loai hemoglobin
- Trinh bay duoc céac tinh chét ctia hemoglobin va timg dung cac tinh chit trong y
hoc
- Trinh bay dugc qua trinh thoai hoa hemoglobin
* Ky nang
- Giai thich dugc cac r6i loan chuyén hoa hemoglobin trong tinh hubng day hoc
* Nang lwc tw chu va trach nhiém
- Chu dong tim kiém tai liéu, trang bi kién thirc trude gio hoc
- Nghiém tuc, can thén, sang tao trong viéc van dung kién thic duge hoc dé gidi
quyét van dé trong hoc tap
NQI DUNG
1. HOA HQC HEMOGLOBIN
1.1. Pinh nghia

La protein tap hinh cau gdm 2 phan 12 protein (globin) c6 4 chudi polypeptid
va nhom ngoai (4 nhan hem). Phan tor Hb gém 4 tiéu don vi, mdi tiéu don vi g6m 1
hem gin vé6i 1 chudi polypeptid hodc a hodc B. Hb c¢6 ciu trac bac 4. Hb c6 trong
hdng cau nguoi va dong vit cao cap. Hong cau nguoi chiém khoang 32% Hb tuong
tmg 15g/100ml mau. Hb ¢6 nhiéu chirc ning quan trong dic biét 1a van chuyén oxy.
1.2. Céu tric

Hem: hem 1a phéan tir porphirin c6 chira ion Fe** ¢ trung tdm. Porphirin mang
nhan porphin cé 4 vong pyrol lién két nhau bang cau ndi metylen. Fe ** lién két voi
4 vong pyrol qua 4 nguyén tr N. Cac nhom thé dic biét vao vong pyrol nén ¢ nhiéu
loai nhan porphirin, nhan porphirin tim thay trong Hb 1a proporphirin IX.

CH,

HOOC COOH

Porphirin Cdu triic hem

Globin: 1a protein trong phan tir c6 4 chudi polypeptid, 2 chudi 6 va 2 chudi


http://upload.wikimedia.org/wikipedia/commons/5/5c/Porphyrin.svg
http://en.wikipedia.org/wiki/Image:Heme.svg

Mbi chudi 6 c6 141 acid amin, mdi chudi B c6 146 acid amin. Phan globin

quyét dinh dic tinh chung loai cua Hb.

A - oxy
Hinh dang khong gian cua phan tur Hb
Phan tir 2,3 diphosphoglycerat (DPG): Dugc tao ra trong thoai hoa glucose va
dic biét cao trong hong cau, khi gin vao Hb chuwa mang oxy, DPG lam giam ai luc
ctia Hb v6i oxy khoang 26 1an
1.3. Cac loai hemoglobin: Tuy giai doan phat trién ma co thé nguoi c6 cac loai Hb,
do chudi globin qui dinh.

Lira tuoi Chubi globin Loai Hb
Bao thai Hb Gower 1 262
Bao thai Hb portland Cav2
Tré so sinh HbF o2y 2
Ngudi 16n HbA: (2%) 0202
Nguoi 16n HbA: (98%) o2 B 2

Bénh 1y Hb 1a do bat thudng sb lugng, cdu trac chudi o 2 hodc B.

+ Bénh HbS: Vi tri thir 6 chudi B 14 acid glutamic dugc thay bang valin, lam

thay doi hinh dang hong cau thanh hinh liém, gay thiéu mau va nhiéu rdi loan khéc.
+ Bénh HbE: Vi tri thir 26 chudi B 1 glutamin dugc thay bang lysine, hong

cau c6 dang hinh bia.Gay thi€u mau c6 s6 lugng hong cau tang.

+ Bénh thalasemia do su thiéu tong hop mot chudi o 2 hodc B gy cac bénh

thiéu mau dung huyét.

1.4. Tinh chit ciia hemoglobin
+ Tinh chat két hop khi:
- Két hop v6i oxy: Hb két hop thuin nghich véi oxy qua nguyén tir Fe tao

oxyHb. Sy tao thanh va phan ly xdy ra rat nhanh & hong cau

—

Hb + 40, —»
D6 tham
Hang ngay Hb mang khoang 600 lit oxy tir phdi dén céc t6 chuc. Do bio hoa

Do twoi

oxy trong mau dong mach cia Hb khodng 96%, mau tinh mach khoang 64%.



http://en.wikipedia.org/wiki/Image:Hemoglobin_t-r_state_ani.gif
http://en.wikipedia.org/wiki/Image:Hb-animation2.gif

Phén tir Hb ¢6 4 tiéu don vi, mdi tiéu don vi gan dugc 1 phan tir oxy, 1g Hb
gén duoc 1,34 ml O2
- Két hop véi CO2: Hb két hop CO- tao carboHb qua nhém NH> tu do cua ca
4 chudi globin.
R-NH, + CO, —=———== R-NH-COOH

Phan tmg thuan nghich phu thudc ap luc riéng phan cua ca CO2va O

. H*
€ M«
HbO, + H* + CO, —= Hb< + 0,
& phaé CO;

- Két hop véi CO: Hb ¢6 4i luc rat manh voi CO (gip 210 1an Oy), khi két hop
tao HbCO rit bén vimng. Su két hop cua Hb v6i CO2, Oz, CO phu thudc 4p suat riéng
phan ctia khi d6 nén khi diéu tri ngd doc CO ta ding hon hop khi 95%02 va 5% CO
dé kich thich ho hap.

Hb +CO _— Hb (CO)4
+ Su oxy hoa Hb:

Fe*™ bi oxy hod thanh Fe*** tao metHb khong c6 kha ning gin oxy giy ngd
ddc cho co thé goi la tim metHb, nhung co thé tu khir doc dugc nho enzym
diaphorase dé tao lai Hb.

+ Tinh chat enzym cua Hb:
Hb c6 kha nang xtic tadc phan trng phan huy nudc oxy gia.
AH2 + HxO» » A + 2H.0

Ung dung tinh chat nay ciia Hb dé tim mau trong nudc tiéu.
2. CHUYEN HOA HEMOGLOBIN
2.1. Sinh tong hop hemoglobin

Hemoglobin 1a mot porphirinoprotein gdm nhan hem va globin. Qua trinh
tong hop Hb dién ra chii yéu 6 co quan tao huyét nhu tuy xuong, hong cau non.
2.1.1. Sinh téng hop hem

Hem 1a protoporphyrin két hop voi Fe?*, qua trinh tong hop hem dién ra lan
luot nhu sau:
2.1.1.1. Qud trinh tong hop porphyrin dé tong hop protoporphyrin IX

- Tao & amino levulinat tir succinyl CoA va glycin



Succinyl CoA + Glycin i: o amino B cetoadipat
CoA~SH —> CO,

Y
o amino levulinat

—> 2H20

Y
Protoporphyrin IX <€------------------ Porphobilinogen

Loai CoA ~ SH tao o amino B cetoadipat. Chét nay loai carboxyl tao & amino
levulinat; qua trinh nay xdy ra & ty thé. Néu thiéu pantothenat (tao CoA~SH) va thiéu
vitamin Bg (cAu tao coenzym cta & amino levulinat synthetase 1 enzym xtic tic ctia qua
trinh trén) s& gay bénh thiéu mau. Vitamin B1z cin cho qua trinh tao succinyl CoA. Khi
thiéu ba chit trén, qua trinh sinh tong hop hem bi ngung tré s& gy thiéu mau.

8 amino levulinat tao thanh sé& ra bao twong dé tiép tuc tham gia sinh tong hop
porphobilinogen bang cach hai phan tir § amino levulinat ngung tu véi nhau, loai
nudc va dong vong pyrol dé tao porphobilinogen, bén phan tir porphobilinogen két
hop v6i nhau trai qua nhiéu bude s& tao ra protoporphyrin IX.
2.1.1.2. Tao hem

Trong ty thé, protoporphyrin IX két hop v6i Fe?* tao hem nho xtc tic cia
enzym hem synthetase. Transferrin ctia huyét twong (B globulin chita Fe?) lam
nhiém vy van chuyén st dén co quan tao mau. Qua trinh sinh téng hop hem c6 giai
doan dau va cudi xay ra & ty thé, con cac giai doan trung gian xay ra trong bao twong.
2.1.2. Tong hop globin va sw két hop giita hem va globin

- Globin dugc tong hop trén cac polysom ciia bao twong. Khi tong hop chudi
o két thiic, chudi o duoc giai phong 1ap tirc dén két hop véi chudi p dang gan trén
polysom dé tach khoi polysom tao dimer (o), 2 dimer nay két hop véi nhau tao
tetramer (aw2f32).

- Sau khi dugc tong hop xong, hem roi ty thé ra bao twong, dén két hop voi
globin. Su két hop giira hem va globin duoc thuc hién qua lién két phdi tri giita Fe
cua hem v6i nito cua histidin cua globin.

2.2. Thoai hoa hemoglobin va sy hinh thanh sic t6 mat
Doi séng trung binh ctia hong cau 1a 120 ngay. Trong thoi gian nay, Hb khong
bi bién d6i. Khi hong cau chét, Hb bi thoai hoa: globin va sit ¢ thé duoc sir dung

trd lai con nhan porphyrin bi dio thai. Su thoai hoa hem dan dén tao ra sic t6 mat



biliverdin va bilirubin, qua trinh nay xay ra chil yéu & nhitng té bao thudc hé vong
ndi mod nhu gan, lach, tuy xuong.

2.2.1. Cac qua trinh thoéi hoa Hb

2.2.1.1. Giai phong hem

Hb bi phan huy giai phong globin (globin di theo chuyén hoa protein ndi bao)
va hem (s& dugc thoai hoa tiép).
2.2.1.2. Tao biliverdin

Hem duéi tdc dung ctia enzym hem oxygenase, vong porphyrin bi mé& & Co,
giai phong CO, tach Fe?* va H20 véi su tham ra cia Oz, coenzym NADPHH" tao
biliverdin mau xanh ve.
2.2.1.3. Tao bilirubin

- Biliverdin bi khtr tao ra bilirubin (mau vang dé), day la bilirubin tu do, co
céc dic diém la khong tan trong nude, doc, gy ngira, con goi 1a bilirubin gian tiép
(chat doc ndi sinh). Bilirubin nay duoc chuyén vao mau va két hop véi albumin cia
huyét thanh réi duoc chuyén vé gan.

- Tai gan, bilirubin tu do dugc két hop vai glucuronat tao thanh bilirubin lién
hop, khong ddc, tan trong nude va cho phan tmg mau diazo tryc tiép trong nude duoc
goi 1a bilirubin tryc tiép. Bilirubin truc tiép dugce bai tiét vao mat. Sic td mat chiém
15-20% trong lugng kho cia mat nguoi. Bilirubin lién hop theo méat dd vao ruodt &
rudt, bi thuy phén, gidi phong bilirubin ty do.

- O dai trang, dudi tic dung cua cac enzym cia vi khuan yém khi, bilirubin bi
khtr 1an luot cac lién két doi dé tao thanh urobilinogen va stercobilinogen. Cac chit
nay duogc tai hép thu vé gan theo tinh mach ctra mot phén. Con mot phén duoc dao
thai theo phan tao ra sic t6 cho phan (stercobilin). Urobilinogen va stercobilinogen
theo mau mot phan vé gan, duoc oxy hoa trd thanh bilirubin (chu trinh gan rudt), mot

phéan dén than va thai ra ngoai theo nudc ticu.



Hé lién vong ndi mo ; Héng cdu (100 - 125 ngay, so sinh 90 ngay)

I

Hemoglobin (Myoglobin)

|

HEM Methenyloxygenase Protoporphyrin

MEN{HEM Methenylformylase
Biliverdin reductase v
Porphyrin
Biliverdin
| ]
Mau Bilirubin gién tiép
| + Albumin
Bilirubin Albumin
Gan \
- Albumin  +Protein Y-Z (Thé Cytozol)
[Liagandin g
MEN {Glucuronyl .
|tramsferase | Bilirubin truc tiép j
- ‘ / \
Stercobilinogen Urobilinogen
(100 - 200 mg/ngay) (<4 mg/ngay)

So do6 qud trinh thodi hod hemoglobin

- O phan va nuéc tiéu, urobilinogen va stercobilinogen bi oxy hoa boi oxy cua
khi troi thanh urobilin va stercobilin ¢6 mau vang da cam. Binh thuong, nude tiéu
chtra rat it urobinogen va urobilin 1- 4 mg/ 24h. Trong trudng hop vi khuan dudng
rudt bi giam sut, bilirubin khong bi khir dao thai ra phan dudi dang nguyén ven, khi
tiép xuc 4nh sang bi oxy hoa tao thanh biliverdin (phan mau xanh). Trudng hop nay
gidng tré so sinh trong nhitng tudn dau sau khi d¢, do thiéu enzym cua vi khuin
duong rudt, bilirubin khong bi khir ma bi oxy hoa thanh biliverdin lam cho phan c6
mau xanh.
2.2.2. Y nghia lim sang



Binh thuong, nong d6 bilirubin huyét thanh chi khoang dudi 1 mg% (0,2-0,8
mg), chii yéu dudi dang tu do, dang lién hop chi ¢ dang vét. Trong truong hop bénh
Iy, Bilirubin c6 thé 1én t&i 20mg%. Néu Bilirubin lién hop tang, né s& khuéch tan qua
thanh mach ra céc to chire, dic biét 1a da va niém mac, gay vang da vi bilirubin lién
hop tan trong nudc.

Néu ting bilirubin tu do s& vuot qua kha ning két hop cua albumin huyét
thanh. Phan Bilirubin con lai s& tich khoi thanh mach va khuéch tan vao cac mo gay
vang da. C6 ba nhém vang da:
2.2.2.1. Vang da do nguyén nhdn truoc gan

Moi truong hop tan huyét hay hong cau bi pha huy hang loat déu lam cho ting
thodi hoa Hb dan dén tang bilirubin ty do. Xét nghiém thay bilirubin toan phan ting,
chu yéu 1a bilirubin tir do. Bilirubin ty do khong tan trong nudc nén khong ra nude
tiéu. Su tao thanh mot lugng 16n sic t6 mat hay bilirubin lién hop dan dén su ting
urobilinogen va stercobilinogen trong mau, din dén ting urobilinogen trong nudc
tiéu va ting stercobilinogen trong phan.
2.2.2.2. Vang da do nguyén nhan tai gan
Trong viém gan virus, chirc ndng gan bi giam, kha nang lién hop bilirubin kém lam
cho bilirubin ty do trong mau ting. Khi viém gan, cac nhu mé gan bi phti né giy chén
ép cac vi quan mat gy tic mat, lam cho bilirubin lién hop khong xudng mat rudt, nd
tran vao mau, gy ting ca bilirubin lién hop. Xét nghiém thay bilirubin toan phan
tang, nudc tiéu co bilirubin 1én hop (sic to mat), urobilinogen co thé tang trong nudc
tiéu vi trong tic vi quan mat, urobilinogen ciing bi & dong & gan va tran vao mau ra
nudc tiéu. Stercobilinogen trong phan sé& bi giam.
2.2.2.3. Vang da do nguyén nhan sau gan
Trong qué trinh nay, mat khong d6 xudng rudt duoc do sdi mat, u du tuy hodc u mac
treo... chén giy tic 6ng mat chu. Bilirubin lién hop bi & trong dng mat, tran vao méu.
Xét nghiém cho thay bilirubin lién hgp cao trong mau, nudc tiéu c6 nhiéu sac to mat,
mudi mat, urobilinogen ting do bi U trong gan, trin vao mau, ra nudc tiéu.
Stercobilinogen trong phan gidm hoac khdng c6 (phan bac mau).

Cau hoi lwong gia

* Tra loi ngdn cac cau héi tir 1 dén 2 bing cich dién tir hodic cum tir thich hop

vao cho trong:

1. Su thoai hoa hem dan dén tao ra sic té mat ....(A).... va ....(B)....., qua trinh nay
xay ra chil yéu & nhiing té bao thugc hé véng néi moé nhur ... ©).......
Ao

B



2. Binh thuong, ndng do bilirubin huyét thanh chi khoang

, chu yéu dudi

dang tu do, dang lién hop chi c6 vét. Trong trudng hop bénh 1y, bilirubin c6 thé 1én

{6 v 45 I

* Phéan biét ding sai cac ciu héi tir 3 dén 6 bing cach danh diu (\) vao cot D

cho cau dung, cot S cho ciu sai

tang

lién hop bilirubin kém lam cho bilirubin ty do trong mau

STT | Noi dung b S
3 Moi trudng hop tan huyét hay hong cau bi pha huy hang

loat déu 1am cho ting thoai hoa Hb dan dén ting bilirubin

lién hop.
4 Trong viém gan virus, chirc ndng gan bi giam, kha nang

mau

) Do s61 mat, u dau tuy hodac u mac treo... chén gay tac ong

mat chu. Bilirubin lién hgp bi U trong 6ng mat, tran vao

6 ngira, con goi 1a bilirubin gian tiép.

Bilirubin tu do, c6 cac dic diém 1a tan trong nudc, doc, gay




BAI 12. TRAO POI MUOI - NUOGC
MUC TIEU
* Kién tharc
- Trinh bay duogc vai tro va sy phan bd cta nude, cac chat natri, kali, bicarbonat trong
co the
- Giai thich dugc co ché diéu hoa trao d6i mudi nudc trong co thé
- Trinh bay cic nguyén nhan, biéu hién 1am sang cua cac rdi loan dién giai
- Giai thich dugc nguyén 1y k¥ thuat phan tich cac chat dién giai Na+, K+, Cl-, Mg+
* Nang lwc tw chu va trach nhiém
- Nghiém tuc, can than, sang tao trong viéc van dung kién thirc dugc hoc dé giai quyét
van dé trong hoc tap
- Ching minh duoc kha nang 1am viéc doc 1ap, lam viéc nhom dé giai quyét van dé
trong qua trinh hoc
NQI DUNG
1. Nuéc trong co thé

Moi truong 1ong trong co thé ludn duge duy tri hiang dinh, do c6 su thing bang
gilta nudc, cac thanh phﬁn dic biét cta té bao va cac chat dién gidi. Nudc va cac chit
dién gidi c6 & moi té bao tham gia cAu tao té bao va can thiét cho moi hoat dong séng
cua té bao. Trong co thé nudc ton tai dudi hai dang nudce tu do va nudce két hop
1.1. Cdc dang téon tai va diic tinh ciia nwéc

- Nudce tu do: Phan tr nuwdc phan cuc manh do lién két gitta O-H phan cuc kha
manh

Nuéc hoa tan dugc nhiéu chat vo co va hitu co. Do dic diém phan cuc, cac
phan tir nudc co thé lién hop qua cac lién két hydro véi nhau. Nudc tu do ¢o diém
dong lanh ¢ 0°C, s6i & 100°C va nhiét do boc hoi 13 2,26 J/g.

- Nudc két hop: La nude tham gia vao cdu tao cia té bao va co hai dang.

+ Nuéc hydrat hoa: Tao 16p vo hydrat quanh céc tiéu phan protein thanh cac
hat keo hay cac micell, cir 10g protein thi mat 5g nudc dé hydrat hoa lugng protein
nay. + Nudc bi cAm nam trong khoang giita cac phén tir va cic hat nho tao nén mang
lu6i cia gell va 1am cho gell c6 trang thai ntra rin, nd giit cho co thé sinh vat ¢6 cau
tric nhat dinh, mac du doi khi gell chi chtra mot lugng rat nho chat kho. Co va tim
¢6 d6 ran chic nhat dinh nhung chira ty 16 nude tir 70-80%, & mau luong nude 1a 83%
lai ¢ trang thai long vi khong c6 cau tao gell. Trong phan nudc két hop thi nude bi
cam chiém lugng nhiéu hon nuéc hydrat hoa. Nudc két hop dong bang & < 0°C.

1.2. Ham lwong nwéc trong co thé
- Lugng nudce trung binh tir 55% dén 75% trong lugng cua co thé, phu thudc

vao gidi, tudi va tinh trang co thé. Ty 1é ndy giam & nhitng nguoi gia, ngudi béo phé.



- Tudi cang nho ty 1é nudc cang cao, tré so sinh nude chiém khoang 80%, sau
mot tudn luong nudce giam con khoang 60%. Nguoi trudng thanh lugng nude khoang
55-65%. Tudi thai cang nho luong nudc cang nhiéu, thai 2 thang tudi luong nudc
chiém t&i 97%, thai 3 thang tudi con khoang 85%.

- Nuédc phan bb khong déu trong cac md, trong md m& chiém 25-30%, & mod
lién két chiém 60-80%.

Ham lwong nude trong mét so co quan va dich sinh hoc ciia co thé nguoi

truong thanh.

Co quan Ham lwgng nudc (%) | Dich sinh hoe | Ham lwgng nwée (%)
Gan 70 Mau 80-83
Than 82,7 Nude tiéu 95
Phoi 79 M5 hoi 99,5
Xuong 16-46 Stra 89
Co 70 Nudc bot 99,4

1.3. Sw phin bé nwéc trong co thé

Nudc trong co thé phan bd ¢ hai khu vuc:

- Nudc trong té bao (Intracellular Fluid: ICF) chiém khoang 55% tong luong
nudc toan phan cua co thé.

- Nudc ngoai té bao (Extracellular Fluid: ECF) chiém khoang 45% tong luong
nudc toan phan. Nude ngoai té bao 1a nude luu thong gdm nude ¢ huyét trong, bach
huyét, dich gian bao mo lién két, xuong sun va nudc trong cac dich sinh hoc.

Sw phdn bé nude trong co thé

Khu vuc Ty 1€ %

Nudc trong té bao 95

Nudc ngoai té bao 45

Nudc trong huyét twong va bach huyét 7,5

Nudce & dich gian bao 20

Nudc trong cac dich sinh hoc 2

Nudc trong xuong sun

Nudc trong mé lién két 7,5

1.4. Nhu cau nwéc ciia co thé

Hang ngay, nguoi 16n binh thuong can khoang 35g cho mdi kg than trong, tré
em nhu cau ting gip 3 dén 4 lan nguoi 16n. Tré so sinh can 140 g nude cho mdi can
ning. Nhu cau nudc cta co thé con thay ddi theo diéu kién thoi tiét va diéu kién 1am

viéc.



1.5. Sw thing bang xudt nhdp nwéc - Bilan nwéc

Binh thudng lugng nude vao co thé va luong nude bai xuat co sy can bang goi
1a bilan nudc. Nguoi khoe manh luong nude nhap bang luong nudce xuat hay bilan
nuéc bang khong, co thé chi c6 kha ning duy tri thing bang xuat nhap nudc & mot
murc do nhit dinh. Co thé gap r6i loan thang bi’mg XUAt nhip nudc trong mot s6 bénh:
ndi tiét, bénh than, suy tim, bénh gan. ..

Théng bing xudt nhdp nwéc 6 co thé

Nuwéc nhap Mi Nuée xuat mi
Nudc qua duong udng 1200 Nudc tiéu 1400
Nudc trong thure an 1000 Nudc qua mo hoi 500
Nudc tir chuyén hoa 300 Nudc qua hoi tho 500
Nudc qua phan 100
Tong cong 2500 Tong cong 2500

1.6. Vai tro ciia nwéc trong co thé

- Vai tro quan trong cta nude 13 tham gia cau tao co thé. Nudc tham gia cic
phan tng hoa sinh. Nudc 1a dung moi hoa tan cac san pham cin ba tir chuyén hoa cia
té bao dén co quan bai tiét dé dao thai ra ngoai.

- Nudc tham gia diéu hoa than nhiét qua md hoi va hoi tho.

- Nudc bao vé co thé, bao vé cac co quan théng qua nudc trong cac dich: dich
bao khdp, dich cac mang va dich nao tuy.

- Nudc ciing v6i cac chit hoa tan tao ap sudt ctia cac dich trong co thé.
2. Céc chat vo co (caAc mudi)
2.1. Ham lwong va sw phin bé cdc chit vé co trong co thé

- Cac chat vo co chiém tir 4 dén 5% trong luong co thé va phan bd khong déu &
cac té bao, cac md: xuong c6 nhidu Ca, Mg, P dudi dang mudi phirc hop khong tan. Trong
cac dich ngoai té bao, da va to chirc dudi da c6 nhiéu Na va Cl, dich trong té bao ¢o nhiéu
K, phosphat va Mg, tuyén giap tap trung nhiéu iot, dich da day c6 mot luong 16n acid clo
hydric, dich tuy c6 nhiéu HCO3".

- Céc chit vo co ton tai v6i luong khac nhau tuy chic ning sinh 1y, nhu cau
clia co thé: Mot sb ¢6 sb lugng 16n nhu: K, Na, CI, Ca, P, Mg. Mot s6 tOn tai vai s
lugng nho nhu: I, Br, Cu, Co, Mn, Zn, Mo... goi la nhitng nguyén t vi lugng. Mot
s6 ¢6 lugng rat nho goi 1a nguyén to siéu vi lugng nhu: Cr, Si, Ti...Cac mudi nay co
thé & dang mubi khong tan, hodc tan trong cac dich hodc ¢ dang két hop véi protein.
2.2. Nhu cdu cdc chit vé co cia co thé

Nhu cau vé cac chét vo co cia co thé phu thude vao tudi va trang thai sinh 1y. Déi
v6i ngudi trudng thanh nhu cau chat vo co trong mot ngay nhu sau:

Nhu cau cac chat vo co



Chit vo co Nhu cau/ ngay Chit vo co Nhu cau /ngay
Na 69 Phosphat 1,5¢
K 4q Mg 0,39
Ca 0,89 Fe 0,029
Cl 49 Cac nguyén to vi
lugng

Tuy vay ¢ giai doan sinh Iy dic biét, nhu cau vé mot sd chat co thay doi. Tré
em trong giai doan phat trién nhu cau vé Ca, P cao hon so v6i nguoi 16n. Phu nit thoi
ky mang thai va cho con bt nhu cdu vé Fe, Ca, P cao hon binh thuong.

2.3. Hép thu va bai xudt chit vé co

- Cac chat v6 co dugc dua vao co thé qua duong tiéu hoa, phan 16n dugc hip
thu & rudt non vao mau. Nhin chung cac mudi duoc hip thu dé dang, nhit 1a NaCl va
KCL. Sau khi hap thu vao mau, cac mudi dugc phan bd dén cac mé theo chire ning sinh
1y cua no6 va theo nhu cau cta co thé. Vi du sit chu yéu dén gan, mot s6 mudi nhu Ca,
P, Mg, F dén t6 chirc xuong hodc ring...

- Mudi duoc bai xuat chil yéu qua phan (sat, canxi, phosphat, magie, cac kim
loai nang (Hg, Pb, Bi, Cu...), nudc tiéu (Na, K, Ca, Cl, S, I, Co, phosphat...) va md
hoi (NaCl, sulfat...).

2.4. Vai tro ciia cdc chit vé co trong co thé

- Tham gia ciu tao té bao va md, t6 chirc xwong va to chirc ring.

- Tham gia binh 6n protein & trang thai keo trong té bao va mo. Nong do va ty
1é ctia mot sb cht vo co anh huong toi chite phén sinh 1y cta té bao nhat 13 cac chat
¢ dang phurc hgp voi protein.

- Tham gia tao ap suat tham thau

- Tham gia cAu tao hé théng dém cua co thé: Hé dém bicarbonat va hé dém
phosphat.

- Céc chit vo co con ¢b vai tro dic biét trong hoat dong cua enzym.

Mot sb ion hoat hoa enzym: CI” hoat hoa amylase, Na*, K* hoat hod ATPase.
Mot sb kim hdm hoat dong cua enzym do6 la cac kim loai nang. Mot s6 tham gia cau
tao enzym, coenzym, hormon, tham gia qué trinh dong méu va dan truyén than kinh.
2.5. Mt sé chit v co trong co thé
2.5.1. Natri

- Na* 1a cation chinh cua dich ngoai té bao, ndng d6 Na* mau tir 136-145
mmol/L. natri ¢6 vai trd trong su phan bd nudc va tao ap suat tham thau ciia huyét
tuong. Khi qua nhiéu Na* gay tang ap suat tham thau ciia huyét tvong, nude duoc gitr
lai 1am tang thé tich huyét twong. Nong d6 Na* toan phan ctia co thé lién quan chat

ch€ voi luong nudce cua co thé.



- Natri duy tri cAn bang acid-base boi co ché trao d6i Na*/H* & dng than, kich
thich than kinh co. Hang ngay lugng Na* dua vao xap xi 100-200 mmol, dugc hap
thu tich cuc ¢ rudt non. Than la co quan diéu hoa Na* ctia co thé. Natri cta huyét
tuong duogc loc ¢ cau than va tai hap thu ¢ dng than. Hap thu Na* chu yéu & 6ng luon
gan chiém 70%, phan con lai & quai Henle va dng luon xa. Than c¢6 kha nang hap thu
t61 99% luong Na* bi loc. Tai hap thu Na* ¢ dng than chiu sy diéu hoa cua aldosteron.
Aldosteron 1a hormon chuyén hod mudi nude duogc bai tiét tir vo thugng than, khi co
aldosteron sy tai hip thu Na* ¢ dng than ting 1én va nude duge tai hip thu theo. Ngoai
ra peptid hormon ciia tim nhi (atrionatriuretic protein: ANP) lam tang toc do loc cau
than, lam tang bai xuat Na* va nudc ra nude tiéu.

2.5.2. Kali

- K* 1a cation chinh & trong té bao chiém t&i 98%, ngoai té bao chi c6 2%.
Néng do K* trong té bao 1a 150 mmol/L, ngoai té bao 1a 3,5 dén 5 mmol/L, duy tri su
chénh 1éch nong d6 K*, Na* giira trong va ngoai té bao nho bom Na*, K* ATPase.

- Kali giit vai trd quan trong trong chuyén hoa té bao, diéu hoa nhiéu qu4 trinh
ctia té bao, kali kich thich than kinh co, nong d6 kali diéu hoa nong d6 H*.

- Can bang K* ngoai té bao dugc duy tri boi than. Ché do an hang ngay cung
cép luong kali tir 80-100 mmol. Kali dugc hép thu & rudt non, dugc loc qua than va
tai hap thu & 6ng luon gan. Su bai xut kali phu thudc lugng natri duoc tai hap thu va
ndéng do aldosteron trong tuan hoan.

- Quan trong hon ca 13 ty 1& vé nong do kali giita trong va ngoai té bao. Ty 1& nay
cho phép sinh ra dién thé hoat dong can thiét cho chirc ning than kinh co, ting hay giam
nong do kali huyét thanh gay rdi loan ty 1 nay dan dén loan nhip tim va liét co.

2.5.4. Bicarbonat (HCOy)

- HCOs" 12 anion nhiéu tht hai cua dich ngoai té bao, 1a thanh phﬁn chinh cua
CO2 ngoai huyét twong va chiém tdi hon 90% luong CO2 toan phan.

- Binh thuong lugng HCOg3 trong huyét thanh tir 22 dén 28 mmol/L.

- HCOz3 1a thanh phﬁn cua hé dém bicarbonat. HE dém nay hoat dong ngay khi
c¢6 su thay d6i pH mau. HCOs" ciing 14 dang van chuyén CO2 tao ra trong qué trinh
chuyén hod chét & cac mé dén phoi dé dao thai.

- HCO3™ dugc dao thai cha yéu boi than qua sy ting hodc giam tai hap thu cua
ong than dé duy tri cAn bang acid-base ctia ndi moi. Giam luong HCO3™ ctia huyét
tuong trong nhiém acid chuyén hoa, tang lugng HCO3™ huyét twong trong nhiém kiém
chuyén hoa. Trong nhiém acid, than ting dao thai H* vao nudc tiéu, HCOs dugc tai
hap thu gan nhu hoan toan (90% & 6ng lugn gan con lai & dng luwon xa). Trong nhiém
kiém, HCOg3 ting, than ting bai xuat HCO3™ ra nudc tiéu cuing v6i Na*.

2.5.5. Canxi



- Hon 99% canxi trong co thé c6 ¢ trong xuong, chi khoang 1% trong mau va
cac dich ngoai té bao. Co rit it canxi ¢ trong bao tuwong cac té bao. Nong do canxi
trong mau 1a 2,15 — 2,6 mmol/L cao hon tir 5.000 dén 10.000 1an so vé6i 6 té bao co
tim va té bao co tron.

- Trong mau canxi ton tai & mot vai dang: Canxi ty do khoang 45%, xép Xi
40% két hop véi protein dic biét v6i albumin. Khoang 15% két hop vdi cac anion
khac nhu: bicarbonat, citrat, phosphat, lactat. Su phan b nay thay d6i trong mot sb
bénh, dac biét khi néng dd cac chit nhu albumin, lactat, citrat, phosphat, bicarbonat
cao. Co thé thay ddi trong khi phau thuat hodc diéu tri ting cuong.

- Giam canxi mau do giam hormon cén giap, giam magié, giam albumin huyét
thanh hodc do t6n thuong cau than, bénh gan man tinh, suy dinh dudng.

- Tang canxi mau do cudng can giap 1a nguyén nhan chinh, sau 1a do cac khéi
u. trong nhitng bénh nhan cuong tuyén giap c6 cuong cin giap, do dung thudc loi
niéu gay ting tai hap thu canxi 1am ting canxi.

2.5.6. Phosphat

- Céc thanh phan phosphat c¢6 nhiéu trong té bao sdng va giit vai tro dic biét
trong nhiéu qua trinh hoa sinh. C6 trong thanh phan cac acid nucleic DNA, RNA.
Tham gia cdu tao cic coenzym. Tham gia ciu tao cac hop chit phosphat hitu co giau
nang lugng nhu ATP, GTP, Creatin phosphat, 2,3-DPG...

- Su thiéu hut phosphat co thé lam can kiét ATP, lam thay doi néng do 2,3-
DPG trong hong cau lam anh hudng t6i i luc cia hemoglobin véi oxy.

- Nong d6 phosphat trong méau khoang 12 mg% (3,9 mmol/L) chu yéu la
phosphat hitu co, phosphat vo co chiém tir 3 dén 4 mg%. Trong xuong chiém 80%
lugng phosphat toan phan cua co thé.

3. Sw trao doi mudi-nwéc
3.1. Cdc yéu to quyét dinh sw vin chuyén va phin bé nwéc trong co thé
3.1.1. Ap suat tham thau

Ap sudt tham thau cia cac dich dugc tao nén do cac chét hoa tan trong cac
dich. Céc chat hoa tan trong cac dich cua co thé ¢6 3 loai:

- Céc chét dién giai hoa tan trong cac dich trong co thé gan nhu 13 yéu t6 quyét
dinh ap suét tham thau cua cac dich. Déi vai dich ngoai té bao néng dd Na*, Cl" cao
hon, con dich trong té bao ion K*, ion phosphat cao hon. Chinh céc ion nay c6 vai tro
quyét dinh 4p suat thim thau & cac khu vuc nay nhiéu hon so véi cac ion khac.

- Cac hop chit hitu co phan tr luong nho nhu: glucose, ure, cac acid
amin...Céc chat nay c6 thé van chuyén qua mang té bao ciing nhu thanh mach twong
d6i dé dang vi vay ndng d6 ctia chiing trong cac dich khong khac nhau. Do d6 ap suét

tham thau do chiing tao ra trong cac khu vyc duoc xem nhu xap xi nhau.



- C4c chét hiru co phan tir lugng 16n dac biét 1a protein. Gitra cac khu vuc ¢6 su khac
nhau vé luong protein vi vy 4p suat thim thau tao ra boi protein cling khac nhau giira cac
khu vure ndy. Ap suat tham thau do protein tao ra dugc goi 14 ap sudt keo.

- Ap suit thim thau co tac dung giir nudc va kéo nudc vao khu vue né chiém giir.
Noi ¢6 ap suat tham thau cao c¢6 nhiéu chat hoa tan, nudc di vao 1am giam ap suat tham
thau, moi trudng trd nén ding truong duy tri hoat dong sdng ciia té bio.

3.1.2. Ap luc thuy tinh (ALTT)

Ap lyc thuy tinh duoc tao ra do luc ép ctia nudc vao mang té bao hay do ap
luc ctia dong mau ép vao thanh mach. Ap luc thuy tinh c6 tac dung day nudc ra khoi
noi n6 chiém gitr. Khu vie ndo ¢6 ap luc thuy tinh cao nuéc sé& tir khu vyc d6 di ra.
3.2. Sw trao doi muéi nwée va cdc chit giira cdc khu vwe
3.2.1. Su trao déi nudc va cdc chat giiva huyét twong va dich gian bao

Ngan céach gitra hai khu vuc nay la thanh mach. gitra hai khu vuc c6 sy khac
nhau vé ndng d6 protein, nén c6 sy khac nhau vé ASTT. Trong huyét twong néng dod
protein tr 60-80 g/L, tao ra ASTT long mach 1a 25mmHg. Dich gian bao it protein
hon nén ASTT 1a 10mmHg. Con huyét ap thi khac nhau: HA mao dong mach 1a 30
mmHg, HA mao tinh mach 1a 15 mmHg. Con 4p suét thuy tinh cta dich gian bao 1a
8 mmHg.

3.2.2. Swtrao doi nwéc va cdc chat giita khu viee trong va ngodi té bdo

Ngan cach giita hai khu vuc nay 1a mang té bao, mang té bao cho nudc qua lai
tu do va thuong di theo cac chat van chuyén qua mang, dac biét la dién giai dé diéu
chinh su chénh 1&ch ap suét tham thau. Con cac chat qua mang mot cach chon loc va
theo co ché van chuyén tich cyc dé duy tri tinh trang chénh 1éch ndng d6 ctia nhiéu
chat giita hai khu vuc nay. Ion Na*, K* van chuyén qua mang té bao nho bom Na, K-
ATPase. Cac chat dién giai con dugc van chuyén qua mang té bao do sy chénh léch
vé gradient nong do.

3.2.3. Mot 56 bénh ly co réi loan trao déi mudi-nuée

+ Phu trong suy tim (déc biét 1a suy tim phai):

+ Phu trong suy than

+ Phu trong so gan, suy dinh dudng

+ Phu do bi ran ddc can.

4. Piéu hoa trao d6i mudi nuwéc
4.1. Co ché thin kinh

Céc receptor tham thau va cac receptor thé tich cua hypothalamus nhay cam
v6i nhiing thay doi vé ap suat tham thau va thay doi thé tich tuan hoan. Khi ap suat
tham thau ting tir 1% dén 2% s& kich thich lam tang bai tiét ADH trong tudn hoan
1én 4 1an. Con khi 4p suat tham thau giam tir 1 dén 2% s& ngig bai tiét ADH.



4.2. Co ché néi tiét

- Kich t6 chdng bai niéu vasopressin hay ADH: 13 peptid hormon duoc tong
hop & hypothalamus va du trit & hau yén. Giam ADH: giam tai hap thu nudc, nudc
bi dao thai ra nudc tiéu gy dai nhat.

- Aldosteron: 1a hormon vo thuong than c6 tac dung 1am ting tai hap thu Na &
6ng than. Diéu hoa bai tiét aldosteron qua hé thong Renin-Angiotensin.

- Atrionatriuretic protein (ANP): La peptid hormon duoc téng hop & tam nhi
clia tim c6 vai trd trong cin bang nudc va dién giai. ANP tic dong 1én than giy ting
bai tiét Na va nudc bang cach tang toc do loc cau than va giam tai hap thu Na ¢ 6ng
than.

5. Rdi loan nuwéc-dién giai

Réi loan nuée- dién giai trong co thé rat thudng gip trén 14m sang va ciing rat
da dang. Nhing rdi loan nudc trong co thé co thé 1a thira nude hodc thiéu nude. con
nhirng rdi loan dién giai trong co thé c6 thé 1a ting hay ha cic dién giai trong mau.
nhing dién giai trong méau lién quan chat ché véi sy thay doi nude cta huyét tuong
la cac ion Na* va ion K™,

Pé danh gia réi loan nudc dién giai trong co thé can biét duoc cac thong sb
thé tich tuan hoan, thé tich nude tiéu, ASTT cta huyét twong va ciia nudc tiéu va dinh
luong cac chat dién giai trong mau va trong nude tiéu

Cau hoi lwong gia

Tra loi ngén cic ciu héi tir 1 dén 2 bing cich dién tir hodc cum tir thich hop vao chd

1. Luong nudc trung binh ........... (A).... trong luong cua co thé, phu thudc vao
giGi, tudi va tinh trang co thé. Ty 1é ndy ......(B)........ & nhitng nguoi gia, ngudi béo
phé.

Al B,

2. Mang té bao cho nudc qua lai ........ (A)......... va thuong di theo cac chit van chuyén
qua mang, dic biét1a .......(B)........... dé diéu chinh su chénh 1éch ap suit tham thau.
Al B

3. Pé danh gia rdi loan nudc dién giai trong co thé can biét dugc cac thong sb
........... (A)..........., thé tich nuédc tiéu, .........(B).......... cia huyét tuong va cta nudc
tiéu va dinh luong cac chét dién giai trong mau va trong nudc tiéu
A, B

* Phéan biét ding sai cac ciu héi tir 4 dén 6 bing cach danh diu (V) viao cot D

cho cau dung, cot S cho ciu sai

STT |NOIDUNG p[s




4 Ap suat tham thau c6 tac dung gilr nudc va kéo nudce vao khu vuc néd
chiém gilt. Noi c6 &p suat tham thau cao c¢6 nhi€u chat hoa tan, nudc
di vao lam giam &p suat tham thau, méi truong tré nén dang truong

duy tri hoat dong song cia té bao.

5 Ap lyc thuy tinh dugc tao ra do luc ép ctia nude vao mang té bao hay

do &p luc cua dong méu €ép vao thanh mach.

6 Ap luc thuy tinh c6 tac dung kéo nude vao noi né chiém gii.

* Chon 1 céu tra loi diung nhat cho cic ciu héi tir 7 dén 15 bing cich khoanh

tron vao chir cai ciu tra loi dwoc chon

7. Na* 1a cation chinh ciia dich ngoai té bao, ndng @6 Na* mau:

A. tir 116-125 mmol/L.

B. tir 126-135 mmol/L.

C. tir 136-145 mmol/L.

D. tr 146-155 mmol/L.

E. tir 156-165 mmol/L.

8. K* 1a cation chinh & trong té bao, ngoai té bao chi c6:

A. 6%.

B. 8%.

C. 4%.

D. 2%.

E. 10%.

9. Nong do K* ngoai té bao 1a:

A. 5 dén 7,5 mmol/L. B. 3,5 dén 5 mmol/L

C. 4,5 &én 7 mmol/L. D. 4,5 dén 6,5 mmol/L.
E. 5,5 d&én 8,5 mmol/L



BAI 13. KHI MAU VA THANG BANG ACID - BASE
MUC TIEU
* Kién thirc
- Trinh bay dugc dinh nghia, nguyén nhan, co ché bu trir cia cac rdi loan thing bang
acid base: nhiém acid chuyén hoa, nhiém kiém chuyén hoa, nhiéu acid ho hap, nhiém
kiém ho hap
- Trinh bay dugc nguyén ly cua ky thuat phan tich khi mau
- Trinh bay dugc quy trinh thu thap mau bénh pham va van chuyén, bao quan mau
bénh pham cho xét nghiém khi méu
* Ky nang
- Nhan dinh va giai thich dugc bién doi cac chi s6 khi mau trén mot sd xét nghiém
can lam sang
* Nang lwc tw chu va trach nhiém
- Chu dong tim kiém tai liéu, trang bi kién thuc trude gio hoc
- Nghiém tuc, can than, sang tao trong viéc van dung kién thirc duge hoc dé giai quyét
van dé trong hoc tap
NQI DUNG
1. Céc roi loan thiing bing acid - base

Sy rdi loan thang bang acid-base trong co thé c6 thé anh hudng téi moi qua
trinh chuyén hoa. Do vay viéc phat hién sdém va diéu tri kip thoi cho nguoi bénh la
mot van dé quan trong trong hoi strc cap ctu.

1.1. Nhiém acid chuyén hoa

Nhiém acid chuyén hoéa duoc dinh nghia 1a sy giam pH mau do giam
bicarbonat. Nguyén nhan co thé do tang tao acid noi sinh hoic nhiém acid ngoai sinh,
hodc mat bicarbonat.

Céc nguyén nhan cta nhiém acid chuyén hoa 1a thay doi nhung nhin chung chia lam
2 loai:

- Nhom clo mau binh thudng: khoang tréng anion ting va clo méau binh
thudng. gip trong cac tinh trang bénh 1y ting cac acid hitu co 1am ting khoang tréng
anion nhu: suy than, nhiém toan ceton, nhiém ddc salycilat, nhiém toan acid lactic.

- Nhom clo méu ting: khoang trong anion binh thudng va clo mau ting.
Nguyén nhan thuong do mat bicarbonat tryc tiép hoic ting thém céc acid nhu HCI.
Mit bicarbonat c6 thé qua duong tiéu hoa do tiéu chay hodc qua than trong nhiém
toan 6ng than.

* Cdc nguyén nhan ciia nhiém acid chuyén héa

Bénh toan acid lactic

Ngo doc salycilat



Suy than

Nhiém toan 6ng than

Nhiém toan ceton trong DTD

Thiéu oxy mé

Ngo doc methanol va ethylene glycol

Thudc tre ché carbonic anhydrase

Tiéu chay

Viém dai trang

Ubng clorua amon

Giam tiét aldosteron

Ubng acid

Suy than man Cuong can giap

Cuong giap
* Phan (mg bu trong nhiém toan chuyén hoa: phan tng bu do hoat dong cua co quan
ho6 hap va than. Phoi tang thong khi dé dao thai CO2 lam pCO2 giam va vi vay acid
carbonic 1am giam ty s6 HCO3 /HCO3 gan vé binh thudng va vi vay lam pH ting.
Viéc bu bai phoi s& bat dau khi pH thap kich thich receptor hoa hoc va hoan toan
trong vong 12-24h. Than hoat dong bu hiéu qua hon khi nhiém toan chuyén hoa
khong phai do bénh than. Than ting bai tiét acid va tang tai hap thu bicarbonat. Hoat
dong nay can 2-4 ngay dé dat muc t6i da.
* Céc bién d6i vé xét nghiém: ndng do bicarbonat giam, pCO2 giam khi phdi ¢ hoat
dong bu, nudc tiéu acid khi co hoat dong bu cua than. pH mau gidm trudc khi ¢é bu,
tré vé binh thudng hoic giam nhe sau bi. CO2 toan phan giam do bicarbinat va/hoic
pCO2 giam. Clo c6 thé ting néu nhiém acid do mat bicarbonat (vd trong tiéu chay),
Kali ¢ thé giam trong nhiém toan 6ng thin hodc trong tiéu chay hay trong nhiém
toan ceton do dai thao duong.
1.2. Nhiém kiém chuyén héa

Nhiém kiém chuyén hoa 1a su ting pH do du thira bicarbonat. Nhiém kiém
chuyén hoa do dung nhiéu chat kiém, mat H* hodc mat K+. Nhiém kiém cap co thé
do nén nhiéu hodc ding chét kiém hay chéat khang acid. Nhiém kiém man do diéu tri
steroid, bénh Cushing, cuong aldosterol, dung cam thao nhiéu dai ngay.
* Cdc nguyén nhan gdy nhiém kiém chuyén héa

Ubng nhiéu bicarbonat

Truyén mau

Hoi ching sira-kiém

NOn

Dit ong thong mili-da day



Lam dung cam thao

Hoi ching Cushing Cudng tiét aldosteron Piéu tri steroid

Loi tiéu

Hoat dong bu: trong nhiém kiém chuyén hoa, ty s bicarbonat/acid carbonic
16n hon 20/1. Thén ting bai tiét bicarbonat hodc phoi giir lai CO2 dé thiét lap lai ty
s6 nay dua pH vé gan 7,4.

Khi pH cao s& trc ché trung tam ho hap, lam giam thong khi gay ting pCO2 va
vi vay s& 1am pH giam xudng. Co ché bu bai phoi trong nhiém kiém chuyén hoa kém
hiéu qua hon co ché bu ctia phoi trong rdi loan acid - base tién phat khac. Giam thong
khi cting gay giam pCO2.

Than s€ tang dao thai bicarbonat, gilt lai H*. Co ché bu cua than s& bi e ché

néu nhiém kiém do céc corticoid chuyén hoa mudi nudc. Co ché bu boi than hiéu qua
khi nhiém kiém do giam luong K* dwa vao, non.
* Cac x6t nghiém: ndng do bicarbonat giam, pCO2 mau dong mach binh thudng hoic
tang nhe néu c6 hoat dong bu cta phdi xdy ra, thuc t& hiém khi pCO2 trén 60 mmHg,
pH mau ting khi chua c6 bu hoic b mot phan, pH trd vé binh thudng khi bu hoan
tat, K+ va C1 giam.

pH niéu thuong kiém do giam bai tiét H+ va tang bai tiét bicarbonat. Tuy
nhién, trong truong hop thiéu K*, pH niéu c6 thé acid vi H+ 13 ion trao doi v6i Na*
khi khong cé
da K+.

Nhiém kiém chuyén hoa c6 thé phan thanh cac tap khac nhau dua trén C1 niéu.
Cl niéu<20 mmol/L chi diém cho mat C1- do nén hay dit dng thong da day hoidc ché
d6 an khong du Cl. Cl- niéu > 20 mmol/L thudng do du thira corticoid chuyén héa
mudi nudc.

1.3. Nhiém acid hd hdp

Nhiém acid ho hép 1 sy giam pH méu do & dong CO2 (pCO2 ting). Nhiém
acid ho hép la hau qua cua thong khi kém, co thé cép hoac man tinh.

Nhiém acid ho hap cap tinh do e ché receptor hd hap, rdi loan hé than kinh
co, phti phoi cap. Nhiém acid ho hap man gip trong cac rdi loan anh huong dén kha
nang dao thai CO2 cta phoi: hen, viém phoi, ngiing thé, tim nhanh, pht phoi, bénh
phoi tac nghén man tinh, tic nghén duong dan khi.

Phui phoi
* Cdc nguyén nhén ciia nhiém acid hé ndp

Bénh phdi tic nghén man tinh

Viém phéi

Tran khi mang phoi



Phti phoi

Chén thuong than kinh trung wong

Chat gay nghién

Gay mé toan than

Hoi chiing Guillain-Barre

Nhuoc co

Hit lai tho khi ra

Tang carboxy hemoglobin

Hoi chig suy ho hap
* Hoat dong bu: hoat dong bu chu yéu 1a bu boi than bang cach giit lai bicarbonat
mic du cling ¢6 hoat dong bu boi phdi. Néu nguyén nhén tién phat khong phai do tén
thuong trung tim ho hap, ting CO2 mau kich thich phdi tang thai CO2 qua ting thong
khi. Tang thong khi lam giam pCO2, lam cho pH tro vé gan binh thuong.

Than bu trir bing ting trao d6i Na* va H* 1am ting bai xuat H* va gitr Na*, giit lai
bicarbonat, ting tao amon. Clo mau giam do clo trao ddi voi bicarbonat va bai xuét
cung H+ va NH4+. B boi phéi c6 hiéu qua sau 6-12h va dat tac dung ti uu sau 2-3
ngay, toi da sau 5 ngay. Trong nhiém toan hé hip man tinh, sy bu boi than s& khong
thé dua pH vé binh thuong hiéu qua nhu trong nhiém acid hé hap cép tinh..

* Cac xét nghiém: cac xét nghiém ban dau cho thdy pH giam, pCO2 tang va ting
bicarbonat khi c6 bu mic du su ting bicarbonat 1a rat nho so véi su ting pCO2. pH
mau hiém khi duéi 7,3 va pH dudi 7,2 13 chi diém cho nhiém acid hén hop chuyén
héa va ho hép.

Céc xét nghiém danh gia chirc nang phoi, dién giai huyét thanh, khi mau gidp
cho chan doan. Mitc bao hoa oxy va pO2 giam, dic biét trong nhiém toan hd hap man
tinh. Giam oxy mé do mtrc bio hoa oxy va pO2 thap ciing c6 thé gdy nhiém toan acid
lactic, 1am giam thém pH mau va hirc tap thém cac xét nghiém chan doan. Cl mau
giam khi bicarbonat ting. Kali mau c6 thé ting néu K+ noi bao trao d6i voi H+ ngoai
bao, nhung diéu nay khong doan trude duoc.

1.4. Nhiém kiém ho hdp

Nhiém kiém ho hap dugc dinh nghia 1a sy giam CO2 tién phat lam ting pH
mau. Nhiém kiém ho hap thuong do kich thich receptor hoa hoc trung gian ho hap
gdy ting thong khi. Nguyén nhan c6 thé do tim than nhu lo ling, hot hoang, hysteria,
cing thang hodc thiéu oxy hay ton thuong trung tdm kiém soat ho hap ctia hé than
kinh trung wong. Thiéu oxy c6 thé do viém phoi, hen, nghén mach phoi, tran khi mang
phoi. Ton thuong hé than kinh trung wong gay kich thich receptor hoa hoc c6 thé gap

trong viém mang nao, tai bién mach ndo. Vi vay, mot vai bénh phoi c6 thé gay hoac



nhiém acid ho hap néu ting CO, do gidm thong khi, hoic nhiém kiém ho hap néu
bénh nhén tang thong khi dé tang luong oxy.
* Cdc nguyén nhan gdy nhiém kiém hé hap

Lo lang, cang thang hoic hysteria

Thiéu oxy

Suy giam kiém soat ho hap ciia than kinh trung wong Viém phoi

Hen

Nghén mach phoi

Tran khi mang phoi...

Tang thong khi va nhiém kiém ho hip c6 thé do khoc nhiéu, c6 thai, cac bién
phap ho hip co hoc hd trg qua mirc. Cac trang thai ting chuyén hoa (nhu niém doc
giap, sot, thé duc, nhiém khuin huyét do VK gram am) gay ting thong khi ciing c6
thé gay nhiém kiém chuyén héa. Ngd doc ruou cip hodc mé sang ciing co thé giy
tang thong khi.

Epinephrin kich thich receptor hoa hoc va ting thong khi, d6i khi cling gay
nhiém kiém ho hip. Ngo doc salycilat (qua lidu aspirin) méi dau ciing gdy nhiém
kiém hé hip do kich thich receptor hoa hoc, sau d6 gdy nhiém acid chuyén hoa do
salycilat tich ity trong co thé. Nhu vay ngod doc salycilat gdy nhiém kiém ho hap va
nhiém toan chuyén hoa, xét nghiém pCO2 thap v6i pH binh thudng.

Nhitng nguoi séng ¢ ving cao cé ting thong khi man do thiéu oxy, kich thich receptor
héa hoc va gay nhiém kiém ho hdp man tinh c6 bu. Nhiém kiém hé hap con gip trong
bénh gan man, ton thuong trung tdm ho hap, thiéu mau, suy tim sung huyét — cac
nguyén nhan din dén suy tim sung huyét.

* Hoat dong bu: vi nguyén nhan cta nhiém kiém ho hap chi yéu la ting thong khi.
Néu receptor hoa hoc khong dap tng véi pO2 cao va pCO2 thap khi nhiém kiém ho
hép thi thanh acid carbonic nho cac hé dém Hb, protein, phosphat cung cap H*. Nho
vay 1am giam s& bu boi co ché chuyén hoa theo hai giai doan. Trong giai doan thtr
nhat, bicarbonat chuyén pH. Khi nhiém kiém ho hap kéo dai, giai doan thir hai 1a bu
boi than giam bai tiét H+ va ang bai xuat bicarbonat nhu trong nhiém kiém chuyén
hoa. Co ché bu nay rat hiéu qua lam pH trd vé binh thuong.

H* trong té bao cung cap cho viéc dém s& duogc thay thé boi K* 1am giam K+
mau. Vi bicarbonat duoc bai tiét nhiéu hon, lwong K+ va H+ dé bai tiét trao doi véi
NaHCO3 giam, nhiéu Cl- duoc tai hap thu.

* Cac xét nghiém: pCO2 giam, pH ting va bicarbonat giam khi c¢6 bui. CO2 toan phan
giam vi pCO2 va/hoic bicarbonat giam. pH mau kiém khi trén 7,6. Nudc tiéu kiém

hoa do bicarbonat tang.



Dién giai d6 cho thiy ting C1 va giam nhe K+ mau. C6 sy tang nhe anion gap
do ting duong phan va tao acid lactic do thiéu oxy va giam dong mau toi gan. Sy
giam bicarbonat va tang C1 gidng nhu nhiém toan chuyén héa ting C1 mau, tuy nhién
pH va pCO2 gitp phan biét hai rdi loan ndy (pH méu tang trong nhiém kiém va giam
trong nhiém toan, pCO2 s& binh thudng hoic giam trong nhiém acid chuyén hoéa,
pCO2 giam trong nhiém kiém chuyén hoa).

Trong nhiém kiém kéo dai, thé ceton s& ting vi giam sir dung carbohydrat.
Phosphat c6 thé giam, calci ting.

Khi mau dong mach s& gop phan chan doan nhiém kiém. Véi pH mau ting,
pCO2 giam, kém theo pO2 thap chi diém cho thiéu oxy la nguyén nhan. pO2 binh
thuong thi nhiém kiém ho hép 1a do cic nguyén nhan khac gay ting thong khi.

2. Thu thap va van chuyén mau bénh pham

Mau bénh phiam dung phan tich cic rdi loan acid-base c6 thé 1a mau dong
mach hoic tinh mach. Vi viéc thu thap va van chuyén mau bénh phdm anh huong rat
nhiéu t&i chat luong xét nghiém khi mau, do vay thu thap va van chuyén mau bénh
pham can rat can than. Phan tich khi mau thudng bao gém cac chi s6 sau: pH, pCO2,
p02, d6 bio hoa oxy, nhung dé phan tich diy du cac réi loan khi mau, viéc dinh luong
céc chat dién giai va CO2 rat can thiét. Bénh nhan can phai binh tinh khi 1dy mau vi
su lo ling va so hai, dau don lam ting thong khi, c6 thé dan dén nhidm kiém ho hap,
1am sai 1éch két qua khi mau cua bénh nhan.

2.1. Mdu dong mach

Vi viéc 1dy mau dong mach c6 thé nguy hiém cho bénh nhan, chi nhiing nguoi
¢6 kinh nghiém dugc hudn luyén day du méi nén 1dy mau dong mach. Mau dugc lay
hut dﬁy bom tiém nhya hoac thuy tinh boi ap luc dong mach, khong tao ra ap Iuc am
hoic dung 6ng chan khong. Ap luc 4m khong chi lam giam lwong khi trong mau gy
pO2 va pCO2 giam ma nd con tao ra mot khoang khong lam céc khi trong mau co6
thé thodt vao do.

Chét chdng dong dugc lya chon 14 heparin dang 16ng. Tuy thién, vi lugng 16n
chat chéng dong c6 thé lam mau bi lodng va giy ting pCO2, tot nhat 13 trang bom
tiém bang heparin trudc khi 1dy mau hodc dung bom tiém trang heparin.

Ngay sau khi 1dy mau, day tat ca cac bot khi ra va rat kim tiém, bom tiém duoc
nut kin lai. lic k¥ bom bang cach xoay tron nhe trong 1ong ban tay vai gidy. Kim can
phai bo di va chi giri bom tiém duoc nat kin lai dén phong xét nghiém.

Bom tiém thay tinh khong thuan lgi vi gia thanh cao va khong an toan nhung
lai it bot khi dugc tao trong thanh bom va it ma sat khi rat bom. Tuy nhién, bom nhya
khong thdm khi va ré tién hon, ding mét 1an rdi bo di nén it nguy co truyén bénh

truyén nhiém.



Néu bénh nhan can 1am khi mau nhiéu 1an, tt nhat nén dit cathete dong mach
dé thuan loi cho qua trinh 1dy mau, khong gay phién ha cho bénh nhan.
2.2. Mau tinh mach

Mau tinh mach cé thé dung dé phan tich khi mau. Vi khoang tham chiéu cia
mau dong mach va méu tinh mach 1a khac nhau, can phai ghi r& mau dong mach hay
tinh mach trén to chi dinh xét nghiém. Mic du dng dung bénh pham c6 chira heparin
c6 thé chap nhan dung mau tinh mach dé phan tich khi mau, 4p lyc 4m cua 6ng chan
khong nay c6 thé 1am thoat khi khoi khi mau, vi vay nén ding bom kim tiém 1y mau
dé két qua chinh xac hon. va 1am cac san pham chuyén héa acid tich ty lai gay giam
pH méu. Mau can duoc rat ra Khong nén garo lau vi & mau lam giam ap luc Oz mau
tinh mach, ting pCO2 mau tinh mach sau vai gidy garo cang som cang tot khi méau
bat dau chay. Hon nita, van co 1am giam pO2 va pH, bénh nhan khong nén nim chat
tay lai. Trong trudng hop can 14y nhiéu dng mau, éng chan khong heparin can duoc
liy dau tién.
2.3. Mau mao mgach

O tré mau toan phan c6 thé liy bang mau mao mach ¢ ban chan. Can 1am 4m
vi tr1 choc trudc khi léy mau béng khan 4m, 4am. Vét choc phai du sau dé tao ra dong
mé&u mao mach chay tu do. Giot dau tién chira dich md va can phai bo di. Mau can
thu thap that nhanh vao dng mao quan chtra heparin, trong c6 chira mot thanh sat bé
dé dé dang tron déu bang nam cham. Can than trong khi ldy mau truc tiép tir vi tri
choc vi mau lan rong ra xung quanh vi tri choc 1am ting trao d6i oxy va carbonic véi
khong khi xung quanh. Sau khi d 1dy du mau, 6ng mao quan can dugc nat chit 2 dau
lai, cin chuyén nhanh dén phong xét nghiém va phan tich ngay lap tic.
2.4. Thdn treng khi thu thdp va vdn chuyén mdu bénh pham phan tich khi mau

Van chuyén va phan tich mau mau lam xét nghiém khi méu can tién hanh
nhanh chéng, mau can dugc bao quan trong moi trudng ky khi. Mau dé tiép xuc véi
khong khi gy ting pO2 va giam pCO2, ting pH. Sy thay doi nay 1a do su khéac nhau
giita 4p luc khi trong mau va khi quyén. Vi du, pCO2 trong khong khi thap, CO2
trong méu s& khuéch tan tir noi c6 ap luc cao hon dén noi c6 ap luc thap hon. Oxy sé
khuéch tan tir khong khi vao mau, vi méau tinh mach c6 néng do oxy thap nén mau
tinh mach khi dé tiép xuc v6i khong khi sé bi ting oxy hiéu hon mau dong mach.
Ngay ca trong méi truong yém khi, ho hap té bao lam giam pO2, dic biét & nhiét do
cao, vi vdy mau mau can dugc van chuyén va phan tich cang nhanh cang tdt.

Nhiét do cang cao, cac thay ddi vé khi mau cang nhiéu. Do vay, mau can duogc
van chuyén ¢ 4°C, tot nhat 1 trong d4 vun vi da vun s& dam bao nhiét do 4°C t6t hon
nuéc lanh va da vién. Huyét twong kiém hon mau toan phan, vi vay can tron k§ mau

mau trudc khi phan tich.



* C&c nguyén nhan gdy sai sé khi phén tich khi mdu:

Khong khi trong mau

Cham lam xét nghiém

Tac dong cua heparin

Pau va lo ling gy tang thong khi

Lbi k¥ thuat

Nhiét do

Mau khong duoc tron

Hut mau bang chan khong
Bicarbonat

Vi it nhat 90% khi carbonic dudi dang bicarbonat, viéc do luong bicarbonat
xap xi nhu CO2 toan phan. Phan con lai 1a CO2 hoa tan va acid carbonic, cac nhém
carbamin. Pinh luong bicarbonat ¢ thé tién hanh trén huyét thanh hoic huyét trong.
Ong chdng ddng bang heparin 1a thich hop nhat, dng dung bénh pham phai dugc nut
kin va dé & 4% sau khi 1y mau vi CO2 mat di trong khong khi va bicarbonat chuyén
thanh acid carbonic, acid carbonic sau d6 phan ly thanh nuéc va CO2. Vi vay, mau
khong ddy nap, dic biét dé ¢ nhiét d6 phong, s& giam CO2 gia tao vi pCO2 giam.
Tac dung cua d¢ cao

O dd cao nhu Denver, Colorado, nguoi dan thuong c6 pO2 mau la 65-75
mmHg va muc bdo hoa oxy tir 92-94%, thap hon so v6i nhitng ngudi séng & ving
bién. Su thay d6i nay do pO2 trong khi quyén thap khi 1én cao. Su ting thong khi s&
bl cho pO2 thap va dong thoi giam pCO2 (34-38 mmHg). Mtic carbonic va pH vé
co ban 13 trong tu nhu nguoi séng & ving thap.
3. Ky thuat phén tich khi mau
3.1. Phwong phdp dign thé

Khi mau dugc do bang phuong phap dién thé. Phuong phap dua trén su chénh
léch dién thé gitra hai dién cuc nhing trong cac dung dich mudi dudi diéu kién dong
dién b:;ing 0 va phan cach bdi mang. Dung dich mubi cung voi hai dién cuc — dién
cuc chi thi va dién cuc tham chiéu — duogc goi la té bao dién hoa.

bién cuc chi thi c6 mang ngay cam véi ion do ludong mét cach chon loc. Khi
co su thay doi n@)ng do cac ion & mdt phia ciia mang nhu khi dat dién cuc chi thi vao
mau bénh phém, dién thé qua mang dugc tao ra. Pién thé sinh ra lién quan tdi ca
thanh phan ciia mang va nong do ion & cc phia cia mang. Pién thé sinh ra duoc so
sanh v6i dién thé khong doi ctia dién cuc chuan. Mang do nong do H*, pH, lam bang
thuy tinh nhay cam voi H+.

Thiét bi dién cuc chon loc ion do nhiéu chat dién giai khac nhau st dung cac

mang khac nhau. Mang do Na+ 14 lithium aluminum hozc thé mang ion sodium. Mang



do K+ chira khang sinh valinomycin. Mang trang thai cimg 14 cac tinh thé don hozc
tinh thé min ¢ dinh trong chét tro.

Dién cyc tham chiéu bao gdm kim loai va mudi tiép xtic v6i dung dich co chira
anion tuong tu dién cuc chi thi. Pién cyc nay tao ra di¢n thé khong doi. Pién cuc hay
sir dung nhét dé do pH 1a calomel, 12 hdn hop HgCI2 va KC1. Pién cuc Ag/AgCl
cling thudng duoc ding trong mot sé may. Cau mudi trong dién cuc tham chiéu gitp
hoan thanh mot dong dién giita dién cuc va dung dich mau bénh pham va cho phép
do luong dién thé bang von ké

Luc dién dong sinh ra boi ion H+ ¢ mang dién cuc chi thi dugc mo ta boi
phuong trinh Nernst:

Es = A =RT/F In(aH* ext)/(aH* int) hodc ApH x 0,05916
Trong d6: Es 1a sy khac biét vé dién thé qua mang thuy tinh (su khac biét vé dién thé
cua hai pha phan cach b1 mang)

-R:hang s6 khi

F: hing s6 Faraday

T: nhiét d6 tuyét ddi tinh bang d6 Kelvin

aH* ext: d§ hoat dong cua H* & bén ngoai mang

aH™* int: d§ hoat dong cua H* & bén trong mang

ApH: thay d6i don vi ctia pH
V: dién thé do duoc dbi ching véi dién cyc tham chiéu.

Sy thay d6i pH ty 18 thuan truc tiép véi sy khac biét dién thé qua mang thiy
tinh va do vay nong d6 H+ thay doi ty 1& nghich v&i pH, cang nhiéu H* cang it thay
d6i dién thé qua mang di¢n cuc chi thi.

Céc di¢n cyc dac bi¢t nhay cdm véi cac phan ing oxy hoa khir sinh ra H* cling
c6 thé duoc st dung. B¢ 1a cac dién cuc vang, bach kim va quinhydron.

Céc chat dién giai, ké ca carbonic ciing c¢6 thé do dugc bang s dung cong
ngh¢ kho (dry slide technology)

3.2. Do pCO2

Phuong phap dién thé co thé 4p dung do pCO2 bang cach st dung mang mong
thap khi nhat cam voi CO2 trong dién cuc chi thi. Khi CO2 qua mang nay, ching
dugc hydrat héa thanh acid carbonic va phan ly thanh bicarbonat va H+. Cang nhiéu
CO2 qua mang, cang nhiéu H* duoc sinh ra va pH cang thép. Do vay, viéc dinh lugng
pCO2 duoc thuc hién béng mdt dién cuc pH dac biét, goi 1a dién cuc Severinghaus.
3.3. Do p0O2

pO2 mau duge do bang phuong phio ampe (amperometry). Phuwong phap nay
do dong dién di qua té bao dién hoa co6 dién thé hing dinh trén céc cyc. Pién cuc pO2

c6 cuc am la bach kim, cuc duong la Ag/AgCl trong dém phosphat c6 cho thém KC1.



Dién cyc bach kim phan cach véi mau thir bang mang thim véi oxy. Khi c6 oxy trong
mAau thtr (mau, huyét twong...) dong dién sinh ra do khir oxy tai cyc am, dong dién
nady ty 1 thuan v6i pO2 trong mau thir.
3.4. Do qua da

Viéc do pO2 va pCO2, c6 thé tién hanh bang dat truc tiép cac dién cuc trén
da. Tuy nhién, d6 day cta da va su tuéi mau moé anh hudng nhiéu dén két qua.

Cau hoi lwong gia




BAI 14. HOA SINH MAU

MUC TIEU
* Kién thirc
- Phan tich dugc cac churc ndng sinh ly cua mau
- Trinh bay duoc cc thanh phan hoa hoc co ban ctia mau va vai trd cia ting thanh
phan
* Nang lwc tw chu va trach nhiém
- Nghiém tuc, can than, sang tao trong viéc van dung kién thirc duge hoc dé giai quyét
van dé trong hoc tap
- Ching minh duoc kha nang 1am viéc doc 1ap, lam viéc nhom dé giai quyét van dé
trong qua trinh hoc tap
NOQI DUNG
1. Cac chire nang sinh ly cua mau

Mau 12 mot to chire cta co thé, luu thong trong hé tuan hoan va thuc hién nhiéu
chure ning sinh 1y quan trong. Mau di dén cac co quan cila co thé nham dam bao sy
tdn tai va lién két hoat dong cua tat ca cac co quan v&i nhau va véi moi truong bén
ngoai. Vi viy, mau anh huéng dén cac chic ning sinh hoc cua tit ca cac b phan cia
co the.
1.1 Chikc néing dinh dwéng: Mau van chuyén cac chat dinh dudng (tir hé thng tiéu
hoa) téi cac mo.
1.2 Chike ning bai tiét: Mau van chuyén cac chat cin ba (san pham thoai hoa chat)
tr cac mo td1 co quan bai tiét (than, da, phéi, rudt) dé dao thaira ngoai.
1.3 Chikc niang hé hdp: Mau déng vai tro quan trong trong qua trinh ho hap. Mau
dua oxy tir phoi dén cac md cia co thé dong thoi thu nhan CO; tir md dén phoi va
dao thai ra ngoai.
1.4 Chikc ning bdo vé: Mau c6 hé théng bach cau, khang thé, khang doc t6...co tac
dung chdng lai cac tic nhan nhiém khuan. Trong mau ciing c6 hé thong dong mau va
chéng dong. Trong diéu kién sinh 1y hai hé thong nay ludn can bang nhau.
1.5 Chirc néing diéu hoa

- Méau tham gia vao co ché diéu hoa céc chirc phan cua co thé bang cach van
chuyén cac hormon tir cac tuyén noi tiét dén cac to chic.

- Mau duy tri thing bang acid base ciia co thé.

- Méu diéu hoa thing bang nudc nho tac dung ctia mau 1én sy trao doi nudc
gitra dich luu thong va dich mo.

- Mau diéu hoa than nhiét.

Mau con dugc goi 1a moi trudng ndi mai va cd thanh phan hoa hoc kha 6n dinh.



Vi vy, viéc nghién ctru vé mau c6 nhiéu gia tri trong 1am sang bdi nhiing thay
d6i cac chi s6 hoa 1y ctia mau ciing nhu nhitng thanh phan hoa hoc cia mau phan anh
nhiing thay d6i chtc ning cia nhidu co quan trong co thé.

Mau ngudi chiém khoang 1/13 trong luong co thé ( dao dong tir 4-5 lit). Méu
tap trung nhiéu & co (40%), phdi (6,5%) va than (7,5%). Mau gdm c6 huyét twong
chiém 55-60% thé tich mau va huyét cau (gém hong cau, bach cau va tiéu cau) chiém
40-45% thé tich mau.

2. Tinh chit ciia mau
2.1. Ty trong

Binh thuong ty trong cia mau tir 1,050-1,060 (trung binh 1,056). Trong do ty

trong huyét twong 1,024 va ty trong huyét cau 1,093.
2.2. Dy nhot

Binh thuong d6 nhét ciia mau gap 4-5 1an so véi nude ¢ 38°C. Do nhdt cia mau
phu thudc vao sd lugng huyét cdu va nong do protein. Trudng hop thiéu mau, do nhdt
clia mau giam c6 khi chi con 1,7 1an. Trudng hop ting hong cau va bach cau, d6 nhot
clia méu tang 1én dén 24 1an so véi nude.
2.3. Ap suit thim thiu

Yéu t6 quyét dinh ap suat thim thau ctia mau 13 cac phén tir hitu co va cac ion
c6 trong mau, chu yéu 1a Na*, ClI', HCO3™ va cac chit khac. C6 nhiéu cach do ap suit
tham thau:

- Po tryc tiép: Ap suat tham thau ctia mau binh thudng tir 7,2-8,1 atmosphe &
37°C. phuong phap nay it dugc sir dung vi phtrc tap.

- Po gian tiép: Dya vao d6 ha diém dong cta huyét thanh hay huyét twong vi
ap suat tham thau va do ha diém dong ty 1& thuan v4i nong do cac chat phan ly. Mot
phuong phap do gian tiép khac 13 str dung ap suat tham thau ké. Phuong phap nay do
ap suat thAm thau cia mau thong qua do d6 dan dién cta huyét twong (don vi la
miliosmol/lit viét tit 1a mosm/lit). Binh thudng 4p suat tham thau la 292-308 mosm/lit
huyét twong.

2.4. Chi 56 khiic xa

Chi sb khuc xa ctia huyét trong tir 1,3487 dén 1,3517, phu thudc vao nong do
cac mudi vo co va nong dd protein (chu yéu 13 ndng do protein). C6 thé do chi sb
khiic xa ctia huyét twong dé suy ra nong do protein.

2.5. pH va hé dém cua mdu

pH mau nguoi va dong vat cao cap hang dinh, dao dong trong khoang 7,38-
7,42.

pH mau luén duoc duy tri 6n dinh nho co ché diéu hoa manh mé thong qua

cac h¢ thong dém cua mau va su diéu ti€t cia cac co quan nhu phoi va than



3. Thanh phén ciia mau
Mic du ¢6 nhiéu chat khic nhau khong ngimg dugc dua vao mau va dao thai
ra khoi mau song thanh phan hoa hoc ciia mau kha 6n dinh. Thanh phan hoa hoc ciia
mau phan anh tinh trang sinh 1y ctia co thé. Do vy cac xét nghiém hoa sinh mau dong
vai trd quan trong trén 1am sang gitip cho viéc chan doan, theo ddi va tién lwong bénh.
Thanh phan hod hoc ctia méu toan phan, huyét trong va huyét cau rt khac nhau.

Ty 1é nuéc va chat khé trong mdu

Nudc(%) Chat kho (%)
Mau toan phan 76-85 15-24
Huyét tuong 90-91 9-10
Huyét cau 57-68 32-43

3.1 Thanh phan huyét ciu

+ H6ng ciu

- Chirc ning chinh 1 chtrc nang ho hip (van chuyén Oz va CO2). Ngoai ra
héng cAu con tham gia diéu hoa can béng acid base, trao d6i mudi nudc, khir doc
H20> va nhiéu qua trinh chuyén ho4 khac.

- Thanh phan hoa hoc ctia hong cau: Hong cau ngudi ¢ 57- 68% 1a nude, con
lai 14 chat kho. Hemoglobin chiém khoang 95% céc chat hitu co trong duong véi 43-
40 % khéi luong hong cau hay 15 g hemoglobin/dL méu, lvong hemoglobin thay d6i
theo ltra tudi va c6 nhiéu loai hemoglobin. Ngoai ra, hdng cau con chira mot sb protein
khac nhu cac enzym, cac protein cu tric va san pham chuyén hod khac.

- Lipid ctia hdng cau chu yéu 1a lecithin (3,3-3,7 g/L), cholesterol (1,3-1,6 g/L)
va cac phospholipid khac.

- Céc chét dién giai: 80% phospho mau & trong hong cau. Nong d6 kali trong
hdng cau cao hon huyét twong t6i 20-30 1an (450-480 mg%). Nong do Na: 50-110
mg%, Mg: 5mg%; Fe: 100mg% va Cu: 1,5 mg%.

- Mang héng cau co chira cac chit quyét dinh nhém méu mang tinh khang
nguyén ctia hong cau. Cac chét nay 1a phirc hop cua gluco-protein, gluco-lipid trong
d6 phan glucid dong vai trd quan trong va dic hiéu.

+ Bach cau

Bach cau chira nhiéu glucogen, protein, cic enzym chuyén hoa dudng, nong
d6 acid nucleic cao va c6 qué trinh phosphoryl oxy ho4....Chitc ning cta bach cau
12 bao vé co thé thong qua co ché mién dich té bao va mién dich dich thé.

+ Tiéu cau: La té bao dic biét khong co acid nucleic. Thanh phan tiéu cau gom:
protein 57%; lipid 19%; glucid rat it. Chirc nidng co ban ctia tiéu cau la tham gia qua
trinh dong mau.

3.2. Thanh phin huyét twong



Huyét twong gom 91% la nudc va 9% la chat kho.

3.2.1. Thanh phan khi

100 ml mau dong mach chira 18 dén 20 ml oxy trong d6 c¢6 0,3 ml & dang hoa

tan, con lai két hop v6i hemoglobin cta hong cau. Trong 100 ml c6 45 dén 50 ml

COy, trong d6 75% & huyét twong, 25% & hong cau va ton tai ca & 3 dang: hoa tan,

dang HCOs" va dang két hop v6i hemoglobin.

3.2.2. Cdc chdt vé co

Céc chat vo co trong huyét thanh gdm cac cation Na*, K*, CaZ*, Mg?*...cac

anion CI', HCOg', SO4%, PO4Z...cac yéu t6 vi luong I, Cu, Fe, Zn...Céc anion va

cation nay ¢ dang ion hoa hodc ¢ dang phuc véi protein. Nong do cac chat vo co

trong mau dugc biéu thi theo 3 cach:

- Tinh theo nong d6 g%, g%o, mg%, mg%o, cach nay it ding:

Cic chat vé co

Nong do trong mau

Na*

K*

M92+
Ca®*

Fe?", Fe¥*
Cu?

Cl

Phospho vo6 co

Phospho toan phan

300-340 mg%
15-20 mg%
1,7-2 mg%
9-11 mg%
Vét

Vét

300-380 mg%
5 mg%

10-15 mg%

- Tinh theo nong d6 mili dwong lwong trong 100 ml hay 1000 ml (mEq % hay

mEq %o). La khdi lugng ion tinh ra mg chia cho ho4 tri cta ion do.

23 mg
1 mEq ciia Na" = —— =  23mg
1
. 35,5mg
1 mEq cha Cl = —— = 355mg
1
40 m
1 mEqcfiaCa?t = & = 20mg
2

Hoat dong clia cac chét dién giai trong dung dich khong ty 1é thun véi nong do
cac chat biéu thi theo khdi lwgng. Song néu tinh theo ndng do dwong luong thi mot mili
duong luong chit nay twong timg v6i mot mili duong luong chat khac. Vi vay, viée biéu
thi nong d6 theo mEq chinh xac va hop 1y hon so véi ndng d6 mg%, %o.

Vi du: Trong huyét twong chira:



Na* 3260 mg% = 142 mEq/l

Cl- 3640 mg% = 103 mEq/I

Nhu vay, 142 mEqg/L Na* s& két hop voi 103 mEqQ/L CI- con lai 39 mEq/L Na*
s& két hop v6i anion khac nhu HCO3". Néu biéu thi theo mg% ta thay lugng CI- s&
nhiéu hon Na*.

Néng dé dién gidi trong huyét thanh tinh ra mEq/L.

Cation Anion
Na* 142 mEqg/L CI 103 mEqg/L

K* 5 HCOs 27
Ca?* 5 HPO.*
Mg?* 3 SO4*

Protein 16

Acid hiru co 6
Tong cong 155 Tong cong 155

Nho cach biéu thi ndng d6 cac chit dién giai theo mEq ta con thiy duoc c6 su
can bang anion va cation & dich trong va ngoai té bao.
Néu do ap suit tham thau theo don vi mili phan ttr thAm thau (mosm/1) trong d6:
1 osmol chira 6,02x1023 tiéu phan thi mau toan phan c6 ap suit tham thau 1a 305
mosm/l. trong do:

Natri 142 mosm/I
Clo 103 mosm/I
Kali 5 mosm/I
Canci 10 mosm/I
Glucose 55 gl
Ure 5(0,3g/l)

Glucose va ure binh thudng cd vai trd it quan trong trong viéc tao ap suat thim
thau. Trong trudng hop bénh Iy khi ndng d6 cac chat nay ting cao trong mau lam cho
ap suat thim thau ting cao theo.

Thay d6i bénh Iy:

Binh thuong céc chit dién giai trong mau c6 ndng do twong ddi 6n dinh. Trong
cac diéu kién bénh 1y s& din dén sy ting hoic giam nong do cac chit qua mic binh
thuong.

- Natri: Tang trong viém than, giam trong thiéu ning vo thuong than( bénh
Addison).

- Clo: Tang trong chodng phan vé, viém than man (kém theo ure huyét cao),

than nhiém m&, giam trong tac mén vi, ndn nhi€u, ia chay, tac mat va bénh Addison.



- Cacli: Tang trong cudng giap trang; giam trong thiéu ning giap trang, coi
Xuong, mém xuong.

- Phospho: Tang trong thiéu ning giap trang, viém than; giam trong coi xuong,
cuong gidp trang.

3.2.3. Thanh phan hitu co
- Protein toan phan

Trong huyét thanh protein toan phan khoang tir 6,4-8,2 g/dl. Chirc nang la duy
tri 4p suét keo trong huyét twong. tic dung cua ap suat keo 12 ngin chin sy mét dich
tir to chire. Lurong protein bi anh hudng boi tinh trang dinh dudng, chirc ning gan,
than, rbi loan chuyén hoa ... Tri sé protein toan phan it c6 gia tri trén 14m sang song
tri sd clia cac phan doan protein ddc hi¢u thi dao dong nhiéu va chinh sy thay doi nay
moi ¢o gia tri chan doan.

Khi mat nude thi tat ca cac phan doan protein trong huyét thanh déu ting giy
ra hoi chung ting protein. Hoi ching viém than, mat protein 1a do albumin bi thoat
ra ngoai cac dng than bi ton thuong. Ngoai ra mit protein con do mat mau trong chin
thuong, trong bong ning hay do truyén dich nhanh hon so véi viéc bd xung protein.
- Albumin

Trong luong phan tir khoang 66.000 va chiém hon mot nira lugng protein toan
phan, ap suit keo ctia mau chu yéu 1a do albumin, albumin déng vai trd nhu phan tir
van chuyén cac chat kém hoa tan nhu acid béo, bilirubin, cic hormon, canxi, kim loai,
thudc va vitamin.

Nong d6 albumin huyét thanh binh thuong 3,4-5,0 g/dl.

Giam albumin: Trong bénh gan (do giam san xuét), bénh vé than (do ting su
dao thai), di truyén do albumin khong dugc san xuat.

Tang albumin gip trong mat nudc hay khi truyén albumin.
- Prealbumin

Prealbumin con dugc goi 1a prealbumin gan vai thyroxine c6 trong lugng phan
tr vao khoang 54.000, chirc ning la van chuyén thyroxine va triiodothyroxine.
Prealbumin 12 mét protein chi diém rat nhay dé danh gia tinh trang dinh dudng vi thoi
gian ban huy cta né rat ngan.

Prealbumin giam nhiéu trong bénh gan do giam tong hop song lai c6 thé ting
trong bénh than do mang cau than khong loc dugc. Prealbumin di chuyén nhanh hon
albumin.

- Protein-gan retino (retinol-binding protein)

Protein-gan retino (RBP) 1 mot protein van chuyén khac, né phdi hop voi

prealbumin dé van chuyén vitamin A (retinol) dén té bao dich. RBP ciing di chuyén

nhanh hon albumin.



- Alpha-1-antitrypsin (AAT)

Con goi 13 alpha-1-anti protease thudc nhom chét (rc ché serine protease va
duogc tong hop ¢ gan. Chirc ning ctia AAT 1a bat hoat cac protease nhu elastase va
collagenase. Vi vay AAT ngin can su pha huy to chirc lién két gay ra do elastase giai
phong tir bach cau & ving viém. AAT la protein c6 nhiéu dang phén tir khac nhau.

APR 14 nhém cic protein ting cao trong phan ung viém cip( nhiém khuan,
bong, ung thu...) Nhin chung APR ddng vai tro trong su bao vé cta co thé. Do APR
c6 vai tro trong nhiéu trang thai bénh 1y nén viéc dinh luong APR thuong it ¢ gia tri
chuan doan ma c6 gia tri trong theo ddi va diéu tri. Khi Dinh lugng AAT c6 thé bang
dién di bdi khoang 90% vét ctia alpha-1 chinh 1a protein nay.

- Alpha-1-acid glycoprotein (AAG)

C6 trong luong phan tir khoang 44.000, duoc tong hop tai gan. Chirc ning 1a
bat hoat progesterone va c6 kha ning gan véi cac thude kiém tinh do vay anh hudng
dén chuyén hoa thudc.

AAG ciing 1a mot APR, tang trong phan tng viém, dic biét trong cac phan
g tu mién nhu hen phé quéan, bénh lupus ban d6, ung thu, bong, chin thuong. Giam
AAG c6 thé do suy dinh dudng, ton thuong gan, viém than va lién quan chit ché voi
viéc st dung thudc tranh thai bang dudng ubng.

- Alpha-2-macroglobulin (AMG)

La mot trong nhiing protein c6 trong lugng phan tir 16n nhat va 1a chat tc ché
protease. AMG ciing cd chirc nang trong qua trinh dong mau va phan huy fibrin. N6 trc
ché trypsin, chymotrypsin, thrombin, elastase, kallikrein va plasmin. AMG khéng phai
13 APR, n6 giam & nhitng bénh nhan hen phé quan, viém cot séng va & nhitng bénh nhan
diéu tri boi streptokinase. AMG c6 thé ting khi mang thai hogdc & bénh nhan diéu trj bang
estrogen hay bénh nhan mac bénh gan, dai thao dudng viém 6ng than.

- Haptoglobin

Haptoglobin 12 mot glycoprotein, ¢ chirc niang van chuyén hemoglobin ty do
trong huyét twong dén hé thong té bao ludi ndi mac noi ma né s& duge thoai hod.
Hemoglobin khong gin vai haptoglobin s& dugc loc qua mang cau than, lang dong ¢
ong than va gdy ton thuong than. Con hemoglobin gin vai haptoglobin ¢6 trong luwong
phan tir qué 16n so véi 16 loc & mang cau than nén khong gdy ton thuong than. Piéu
nay gidi thich tai sao haptoglobin thuong bi gidm khi bénh nhén bi tan mau.
Haptoglobin c6 thé dong vai trd nhu APR Haptoglobin di chuyén cing véi vét ciia
alpha-2.

- Hemopexin



Hemopexin beta-1 globulin c6 chirc nang nhu 13 protein van chuyén hem tyr
do. Phirc hgp hem-hemopexin dén gan noi hem s& dugc giai phong dé tong hop
bilirubin. Trén lam sang hemopexin it khi dugc dinh lugng.

- Ceruloplasmin

Pay 1a alpha-2 globulin c6 chirc ning van chuyén dong va dugc tong hop &
gan. Ceruloplasmin van chuyén khoang 90% dong cua huyét twong. 10% dong con
lai gan véi albumin. Ceruloplasmin déng vai trd nhu mét enzym oxy hoa.

Ceruloplasmin ciing 14 mot APR, ting trong viém, xo gan, ung thu bach cau
cép & nhimng bénh nhan bi Hodgkin va hen phé quan, giam & suy dinh dudng, viém
gan man, bénh Wilson (1a bénh di truyén do khong bai tiét duoc dong qua dudng mat
dan dén & dong dong & gan, ndo, than va hong cau).

- Transferrin

L& beta glycoprotein ¢ vai tro trong van chuyén sat. Ion sit c6 ngudn goc tir
qua trinh thoai hoa hem hay hip thu tir thirc an duoc van chuyén boi transferin dén
noi ma hong cau dugc tong hop & tuy xuong, transferin khéng phai 1a APR.

Transferin ting trong thiéu mau do thiéu sit, co thé phan tmg bu bang viéc
ting san xuat transferin; ting trong thai nghén, khi ma nhu cau sit ting cao; hay trong
st dung estrogen. Giam trong bong, nhiém khuén, ung thu, bénh gan, than hay do di
truyén.

- C-reactive protein

C-reactive protein (CRP) phan tmg véi C polysaccharide ctia thanh té bao phé
cau. CRP 1a APR va dugc tong hop ¢ gan. APR 1a mot marker khong dac hiéu, né
tang trong qu4 trinh viém, chan thuong, ung thu. Viéc dinh luong CRP ¢6 gia tri trong
viéc theo dbi qua trinh diéu tri va tién trién ctia bénh. CRP con tham gia trong qué
trinh hoat hoa bo thé, thuc bao va giai phong lymphokine.

CRP duoc dinh luong bang k¥ thuat mién dich enzyme (EIA) hay k¥ thuét do
do tan xa.

- Fibrinogen

Fibrinogen 1a mot glycoprotein hoa tan duoc tong hop boi gan. Fibrinogen
dong vai trd nhu mét co chat cho enzym thrombin trong qué trinh dong mau. Fibrinogen
cling 1a mot APR, nd giam trong bénh dong méu rai rac trong thanh mach, bénh gan, hay
bénh di truyén giam fibrinogen. Fibrinogen thudng duoc dinh lugng béi thiét bi do
fibrinogen. Trong dién di huyét twong, fibrinogen di chuyén ti ving beta.

- Khang thé (immunoglobulin)

Khang thé 1 thanh phan chil yéu cia protein huyét thanh, duoc tong hop boi

dong té bao lympho B. Dinh lugng bdi ki thuat do d6 khuéch tan hay khuéch tan



mién dich. Tét ca cac khang thé c6 hai chudi nang va hai chudi nhe giéng hét nhau.
Céu triic tetramer dugc duy tri bdi cac cau ndi disulfide.

C6 5 loai khang thé khac nhau: IgG, IgA, IgM, IgD, va IgE. Céc khang thé nay
tham gia truc tiép trong cac phan tmg khang nguyén-khang thé. Luong khang thé
giam trong cac bénh suy giam mién dich do di truyén. Sy ting khang thé duoc phan
thanh 2 loai: ting luong khang thé don dong (tir mot dong té bao) hay khang thé da
dong (tir nhiéu dong té bao). Su ting khang thé c6 thé phat hién dugc bang k¥ thuat
dién di.
+19G

IgG c6 ndng do cao nhat & nguoi truong thanh. IgG c6 thé khuéceh tan ra ngoai
thanh mach hay vuot qua hang rao rau thai. C chirc ning trung hoa chat doc, gin véi
khang nguyén, va hoat hod bo thé.

IgG c6 trong luong phan tir khoang 150.000 va ¢ nguoi trudng thanh ndng do
khoang 800-1800 mg/dl. Tré so sinh khong c6 kha ning san xuat ngay IgG nén luong
IgG 6 tré 13 do me truyén sang qua rau thai. Tré 3 thang tudi c6 IgG: 350-400 mg/dl.
Tré 1 tudi c6 700-800 mg/d] va ndng d6 nay ting dan dén nim 16 tudi. IgG da dong
lién quan dén cac bénh gan, bénh collagen ty mién, lao, nhiém khuan. ..

+ IgA

Trong luong phén tir khoang 160.000, c6 trong nudc bot, nude mit, dich mii
va dich rudt...Vai tro cua IgA 1a bao vé¢ bé mit co thé khoi sy nhiém khuan.

IgA ton tai & dang monomer. IgA O nguoi trudng thanh ndong do IgA tir 90-
450 mg/dl; ¢ tré so sinh, bang khoang 25% ctia ngudi 16n va dat 50% vao tudi thir 3
va dat 100% vao tudi thir 16. IgA khong vuot qua hang rao rau thai do vy méau
cudng rén c6 ham luong IgA it hon Img/dl. IgA da dong ting trong so gan, viém gan
man, hen phé quan va lao phéi.

+ IgM

IgM c6 trong lugng phan tir khoang 900.000 va 13 khang thé dau tién dugc san
xudt trong qua trinh dap Gng mién dich. La khang thé dau tién duoc san xuit ¢ bao
thai trong qua trinh phat trién. IgM chi ¢ ¢ trong mau do c6 trong lugng phén tir quéa
16n dé c6 thé vuot ra ngoai thanh mach.

Nguoi truong thanh lugng [gM 60-250 mg/dl véi nam va 70-280 mg/dl véi
nit. Tré em 4 thang ham luong IgM chi bang 50% ngudi 16n va dén 8 tudi thi ham
luong IgM bang nguoi 16n. O méau cudng rén, IgM<20 mg/dl. Polyclonal IgM ting
cao trong xo gan, sot rét, nhiém khuan. ..

+ IgD va IgE



IgD va IgE chi chiém dudi 1% tong sd khang thé trong huyét tuong. Chirc
nang ctia IgD hién nay chua rd rang. IgE dugc gin véi té bao mast va lién quan chit
ché€ v&1 phan ung di tng.

+ Rbi loan téng hop khang thé don dong

Gap trong ung thu ac tinh hay u lanh va thuong gép trong u da tuy. Bénh lién
quan dén nhiéu loai khang thé khac nhau v&i nhiéu biéu hién 1am sang va xuat hién
cac dang khang thé bat thudng (protein Bence Jone). Trong bénh nay, protein toan
phan thuong tang (10-12 g/dl) va ting phan doan gamma. Xuat hién protein Bence
Jone trong nudc tiéu.

- Beta-2-microglobulin ( 3-2M)

La protein c6 trong lugng phan tir nhé khoang 11.800, né 1a chudi nhe lién két
v6i khang nguyén HLA va tim thdy ¢ nhan té bao, chudi ning cia HLA xam nhap
vao mang té bao va chudi nhe bam vao chudi nang trén bé mit cua té bao.

B2M vao trong mau trude khi té bao chét va duoc loc qua cau than, tai hip thu
va thoi hoa & 6ng lugn gan. Nong do B2M huyét twong phan 4nh ty 1¢ san xuat va
chtrc ning ctia cau than trong viée loc va tai hap thu protein. B2M con dugc dung nhu
mot tumor marker ddc bi¢t 1a trong viéc chuan doan ung thu bach cau va la mot test
nhay cho vi¢c danh gid chirc nang than.

Luong B2M huyét thanh 0,7-3,4 mg/dl va trong nudc tiéu 13 0-300 pg/L.

- Lipid

- Lipid toan phan trong huyét thanh khoang 4-7 g/l bao gdm triclycerid,
phospholipid, steroid...Lipid dugc van chuyén trong huyét thanh dudi dang céac hat
lipoprotein. Tuy theo ty trong ctia cac hat ma ngudi ta phan ra:

+ Nong d6 HDL trong huyét thanh cta nam: 1,25-4,25 g/l; nit 2,5-6,5 g/l.

+ LDL giau cholesterol va ndng d6 trong huyét thanh khoang 3-4,5 g/l.

+ VLDL: La dang van chuyén chil yéu cua triglycerid néi sinh.

+ Chylomicron khong di chuyén khi dién di, 12 dang van chuyén cua
triglycerid.

- Cholesterol mau ton tai dudi hai dang cholesterol ty do va cholesterol este
hoa. Ca hai déu 13 thanh phan cdu tao cua cac hat lipoprotein. Nong do cholesterol
toan phan trong huyét thanh tir 1,5-2,0 g/l hay 4,0-6,5 mmol/l (trong d6 tu do: 1,1-
1,6 g/l; este hoa: 0,35-0,9 g/1). ty sd giita cholesterol este hoa va cholesterol toan phan
binh thuong dao dong trong khoang 0,6-0,75. Ty s6 ndy c6 gié tri trong viéc danh gia
chtrc ndng gan.

- Glucid
Glucid trong mau chu yéu 1a glucose. Nong do glucose binh thuong 80-120

mg% hay 5,55 mol/l, Glucose mau tdng nhe sau bita an hay sau nhirng stress. Bénh



1y ting glucose mau nhu déi thio dudng do cac nguyén nhan khac nhau nhu: do tuyén
yén, tuy, tuyén giap, tuyén thuong than. Glucose mau giam trong nhiing truong hop
thiéu an, thiéu nang tuyén yén va tuyén thuong than. ..

- Ngoai ra trong mau con ¢ cac chit nito khong phai protid nhu: ure (3,537
mmol/l); acid uric (190-420 pmol/1); bilirubin (tw do: 2-8 mg/l; toan phan 10 mg/l);
creatinin (6-12 mg/l); creatin (1-1,5 mg/l); NHs (binh thudng rat it). Trong mau con
6 cac enzym va cic enzym ndy duoc chia thanh hai nhém: nhém enzym huyét thanh
c6 chtrc nang nhu cac enzym trong chu trinh dong mau..., nhom céc enzym khong
¢6 chirc ning nhu phosphatase kiém, amylase LDH, GOT... Sy thay d6i hoat d6 cac
enzym nay trong huyét twong c6 gia tri trong viéc chan doan, theo ddi va tién luong
nhiéu tinh trang bénh 1y cta cac co quan trong co thé.

Cau hoi lwong gia

* Tra loi cac cau hoi 1-4 b?lng cach dién tir hoiic cum tir thich hop vao chd tr("ing

1. Cac chat dién giai trong mau c6 nong do tuong dbi on dinh. Nhung trong
mot s6 bénh 1y sé& thay doi. Vi du, Na ting 1én trong ...(A)..., giam trong...(A)...

* Phan biét dung sai ciac cAu héi 5- 8 bing cach danh diu (V) vao cot D cho ciu

dung, cot S cho ciu sai
STT | Noi dung cau héi b S
5 Maiu c6 chirc nang bao vé 1a do c6 bach cau, khang

thé, khang doc td...

Clo/huyét thanh ting trong bénh Addison

Ap suat keo cua mau chu yéu do albumin tao nén

IgM 14 khang thé dau tién dugc san xuét trong qua
trinh dap tmg mién dich




* Tra loi cac cAu héi 9 — 11 bing ciach khoanh tron vao chir cii cho ciu tra loi

dwoc lra chon

9. Y ndo dung vdi vai tro ciia IgA
A. Trung hoa chat doc
B. Bao vé bé mit khoi sy nhiém khuéan
C. Tang cao trong ung thu da day
D. Pap ting qua trinh di tmg
E. H) trg qué trinh thyuc bao
10. Loai khang thé nao xuét hién dau tién trong qua trinh dap tmg dmién dich
A.1gA
B. IgM
C.IgEvalgD
D. IgG
E. IgA va IgM
11. Loai lipoprotein ndo sau day khong di chuyén trong dién di
A.LDL
B. HDL
C.VLDL
D. IDL
E. Chylomicron



BAI 15. HOA SINH DICH SINH VAT

MUC TIEU
* Kién thirc
- Trinh bay duoc thanh phan hoé hoc cua dich néo tuy
- Trinh bay duoc thanh phan hoé hoc cua sita
- Trinh bay duoc thanh phan hoé hoc dich vi, bach huyét
* Nang luc tw cha va trach nhiégm
- Chua dong tim kiém tai liéu, trang bi kién thuc trude gio hoc
- Nghiém tuc, can than, sang tao trong viéc van dung kién thirc duoc hoc dé giai quyét
vén dé trong hoc tap
NOQI DUNG
1. Dich nao tuy

Dich nio tuy duoc hinh thanh nhu mot qua trinh siéu loc cta huyét trong nhd
dam rdi mach mac ( hang rdo mau ndo). Dich ndo tuy c6 trong ndo that, éng tuy va
khoang dudi nhén. Lugng dich ndo tuy dugc hinh thanh 500mL/ngay. Cé tac dung
bao vé trung wong than kinh trude cac bién ddi ap luc va sang chén.
1.1. Tinh chit ciia néo tuy
- Luong dich ndo tuy binh thuong ¢ nguoi truéng thanh va tré em 1a 150mL, 100mL,
khoang 30-60 ¢ tré mdi sinh.
- Trong suét, khong mau. Ty trong 1,003-1,008
- Ap lyc dich ndo tuy séng lung khoang 80- 180mm H20 & tu thé nam. Khong dugc
rat qué 10-12mL ¢ nguoi 16n va 3-5SmL ¢ tré em.
1.2. Thanh phén hod hoc
1.2.1. Protein

Khoang 80% protein trong dich ndo tuy c6 ngudn gbc huyét trong, chiing dugc
khuéch tan qua hang rao mau ndo. Phan con lai duoc tong hop o tuy. O ngudi truong
thanh, ndng do protein toan phan trong dich ndo tuy bang 1/250 cia huyét tuong.
Nong do protein tang 1én do bén nhom nguyén nhan:
- Tang tinh tham thau ctia hang rao mau ndo. Gip trong cac trudng hop viém
- Giam dong chay ctia nude ndo tuy. Gip trong tic do khéi u hodc ap xe tuy
- Phan tng cta co thé, hau qua cia su ting tong hop globulin mién dich
- Su pha huy ciia h¢ théng trung uong than kinh, tach roi cac protein cia té bao ndo
vao nudc nao tuy.
* Nhitng trwong hop bénh Iy gdy ting protein toan phan nwéc néio tuy
- Nhiém tring
+ Viém mang nao nhiém khuan
+ Viém mang nao do lao



+ Viém mang ndo do ndm

+ Viém mang néo do virus

+ Viém ndo do virus

+ Nhiém trung ky sinh tring

+ Ap xe ndo

- Bénh ac tinh

+ U hé théng than kinh trung wong

+ Tham nhiém mang n3o

- Giam dong chay cua nudc nao tuy
+ U tuy

+ Nao ung thuy

- Nhirng nguyén nhan khac

+ Hoi chimg Guiiliain- Barré (viém da ré than kinh)
+ Neurosarcoidosis..

+ Dai thdo duong

+ Chan thuong...
Mt s6 protein quan trong trong dich ndo tuy
Protein Nong do
Protein toan phan Tuy theo do tudi( 1/250 huyét twong)
Albulin Tuy theo do tudi( 1/250 huyét twong)
Protein phan tng C (CRP) 1,5-37 6g/L
62 — miroglobulin 0,6 —2,1 mg/L
62 — miroglobulin 1,0,- 6,4 mg/L
IgA 0,4 -4,2mg/L
IgM 0,6 mg/L
D- neopterin < 3nmol/L
Prealbumin 4 —31 mg/L
*CRP

La protein dugc tong hop & gan. Su tdnge hop ting bai cytokin, duoc tach roi tir dai
thuc bao trong qua trinh viém nhiém. CRP khong dugc tong hop boi té bao viém
nhiém. Nong do CRP co thé tang 1én 600mg/L trong trudong hgp viém nido nhiém
trang.

* D- neopterin va 62 — miroglobulin

- D- neopterin 1a san pham oxy hoa ctia D 7,8 dihydropterin béi dai thuc bao.



+ Nong d6 D- neopterin ting trong: Nhiém tring, nhiém nam két hop voi dap tng
mién dich té bao, nhiém vi khuan.

- 82 — miroglobulin ting thudng két hop véi sy ¢ mit bach cau lympho di duogc hoat
hoa trong hé than kinh trung wong, hodc do ting su tao thanh ching. Xac dinh nong
d6 82 — miroglobulin c¢6 thé phat hién sém di can lymphoma va su tién trién leucemia
dén hé théng than kinh. Enzym: déu c6 ngudn gbc huyét thanh, nhitng té bao cau tao
hé théng than kinh hodc té bao khéi u va viém. Cac enzym dac trung cho mirc do ton
thuong té bao ndo: Enolase, 1soenzym creatinin kinase BB, isoenzym LDH. Hoat d
c4c enzym trén cd thé tang 1én trong viém mang nio nhiém khuan, cac khdi u 4c tinh
ctia phoi va v.

1.2.2. Glucose

Nong do glucose trong dich ndo tuy that lung & ngudi binh thudng bang 60 — 80%
trong huyét thanh. Dich nfo tuy gan ndo that c6 ndng do gan bang huyét thanh hon.
- Nong d6 glucose dich ndo tuy ting trong cac bénh 1y: dai thdo dudng dic biét trong
hén mé dai thao dudng, viém ndo, dong kinh, u ndo, xuat huyét nio, ting huyét ap.

- Nong d6 giam trong: viém mang ndo, nhiém khuan( ndo mé cau, phé cau, lién cau,
lao)

1.2.3. Lactat

- Nong d6 lactat trong dich ndo tuy that lung ngudi binh thuong 1,1-2,4mmol/L.

- Nong d6 nay ting 1én > 3,5mmol/L gip trong viém mang nio nhiém khuan

- Nong dd nay tang lén trong khoang 2,4mmol/L - 3,5mmol/L gip trong viém mang
nao virus.

1.2.4. Lactac dehydroganase (LDH)

Xac dinh hoat 6 LDH nhay hon lactac.

1.2.5. Céc chat vé co

- CI' trong dich néo tuy cao hon huyét thanh( 120- 130 mEg/L). Nong do giam trong
viém mang ndo, viém ndo, viém tuy xam va cac bénh khac trong hé than kinh trung
wong. Nong do giam manh trong viém mang nao do lao.

- Ca** c6 ndng d6 kha 6n dinh, trong khoang 2,43 + 0,05 mEqg/L. Nong do ting trong
viém mang ndo mi hoic do lao, chan thwong so ndo, xuat huyét ndo. Nong do giam
trong co giat, coi xuong.

- Mg*™* cao hon trong huyét thanh (2,4 + 0,14 mEq/L)

- HCOz3: 24- 30mEqg/L

2. Stra



- C6 gié tri dinh dudng cao, 100ml cung cap 63kcal. Cac tuyén sira chuan bi tiét tir
khi c6 thai, va bat dau tiét khi gan sinh. Qua trinh bai tiét sira chiu sy kiém soat clia
tuyén yén va sinh duc.

- La dich c6 mau tréng duc, c6 mui vi dic biét. Ty trong & 15°C 1,026-1,028. pH 6,56
—6,95.

2.1. Protein

- Nong do trung binh 1-1,5/100mL, c6 3 nhém chinh Ia casein, lactoalbumin,
lactoglobulin.

+ Casein: La thanh phan protein quan trong nhat cua sita, 13 protein chira nhiéu nhém
phosphat- tic dung ¢ dinh ion Ca**, d& hoa tan. Cac thanh phan 0, 8, 6 casein duoc
phan tich bang dién di. Cac casein déu 13 polymer duogc tao nén tir cac monomer ndi
v6i nhau bang lién két disulfur. Trong thanh phan cua casein c6 nhiéu acid amin can
thiét.

- Lactoalbumin va lactoglobulin ¢6 nhiéu luu huynh. Cé ¢,8-lactoaloummin, thanh
phan c6 nhiéu tryptophan.

2.2. Lipid

- GOom chu yéu triglycerid, cac lipid c6 ty trong thap.

- Trong stra c6 nhiéu acid béo chua no can thiét, c6 khoang 20 loai.

- Cholesterol: 0,2g/L

- Phospholipid, dac biét 1a lecithin (19%), cephalin (0,02-0,05%).

2.3. Glucid

- Glucid chinh cua sira 12 lactose (7g/100mL), nong d6 glucose 1g/100mL. Trong sita
con c6 mot s oligosacarid, can thiét cho sy phat trién ctia mot s6 vi khuan sinh acid
lactic (L- bifidus), cac oligosaccarid nay chira N- acetyl- glucosamin, L- fructose,
glucose, galactose.

2.4. Cdc chit khodng

Céc chét khoang ¢ y nghia quan trong véi sy phat trién cta tré. Trong sita ¢6 nhiéu
calci, phospho, kali. Chii yéu & dang két hop véi casein va phospholipid, dé tiéu hoa
va hap thu. Luong sit khoang 1-2m/L, & dang cac chét hitu co dé chuyén hoa. Trong
stra con cO coban, d@)ng, kém, chi, iod, crom...

2.5. Enzym

Co cac enzym nhu amylase, protease, galactase, catalase, peroxidase, phosphatase,
xanthinoxidase...

2.6. Sita non

Sira non dugc tiét ra it ngay sau khi sinh. Sita non khac sita on dinh vé nong do va
thanh phan protein. Sita non c6 nong do protein cao (28%), chu yéu 1a IgG (chiém

40% protein toan phan)



3. Dich vi

La hdn hop chat tiét cia cac té bao tuyén bai tiét ciia da day. Qua trinh bai tiét
dich vi phu thudc vao cac hormon gastrin, secretin, cholecystokinin. Cafein, histamin
cling c6 tac dung kich thich su bai tiét dich vi.

Trong céac té bao tuyén da day, té bao chinh bai tiét pepsinogen, t& bao vién
ving than va ddy bai tiét HCI, t& bao biéu mo va cac tuyén ving tim vi bai tiét dich
vi kiém, clorua bicarbonat, mucin.

3.1. Tinh chit ciia dich vi

Luong dich vi tiét trung binh 2-3L/24h

Mau sic: trong sudt, c6 mau sang, vang nhat

pH: 1- 2

3.2. Thanh phan ciia dich vi

Dich vi chtra 97-99% la nudc, con lai 1a mucin, cadc enzym ti€u hoa va cac mudi vo
co.

3.2.1. HCI

Quyét dinh pH cua dich vi, ton tai & dang ty do va dang két hop vo1 protein (chu yéu
vG1 mucin)

HCI dugc tong hop tir ngudn H* sinh ra tir sy phan ly H,COs, CI* tir NaCl ctia mau.
H* duoc van chuyén ra long da day bang co ché van chuyén tich cuc. Su bai tiét HCI
chiu anh hudng ctia hormon da day —rudt, gastrin c6 tac dung kich thich; secretin,
cholecystokinin, pancreozymin c¢6 tac dung trc ché

Nong d6 HCI thay doi theo tinh trang bénh 1y ciia da day: viém loét da day, hanh ta
trang, da toan, cuong toan, cuong day than kinh X.. D0 acid trong da day duoc dinh
lugng theo phuong phéap chudn do 1a két qua cia tong luong HCI ty do, HCI két hop
va céc acid yéu khac. Nong d6 HC1 40mEq/L

3.2.2. Cac enzym thuy phdn protein

- Pepsin

DPuoc té bao chinh tiét ra dudi dang tién chat 1 pepsinogen, pepsinogen dugc
hoat hoa thanh pepsin duoi tac dung ciia HCI1 hoac tu hoat hoa béng cach cat di 42
acid amin. Trung binh 1L dich vi c6 1g pepsin, pepsin thuy phan protein thanh peptid
- Cathepsin

Hoat dong thich hgp ¢ pH 3,9 nén enzym nay quan trong khi trong trudong hop
d6 acid ciia da day yéu ( tré dang ba me)

- Rennin
La enzym lam dong vén sita, bién casein thanh paracasein khong hoa tan, vi

vay c6 tac dung khong dé sira qua da day nhanh tao diéu kién cho pepsin tac dung



C6 cha yéu ¢ tré em, nguoi 16n khong c6, nguyén nhan lam dong von sira & ngudi
16n 1a pepsin
3.2.3. Lipase
Co lugng it, vai tro thuy phan lipid.
3.2.4. Mucin(mucoprotein)

Pugc cac té bao nhay ving tAm vi va mon vi tiét ra. Thanh phan chii yéu la
glucoprotein, c6 tac dung bao v€ niém mac da day, cac vitamin tan trong nudc B1,
B12, C, tranh su tac dong ctia HC1 va pepsin, giup hip thu sit va B12.

Trong dich vi con chira cac mudi vo co, cac ion Na*, Ca*™, K*, Mg?*, CI, ure,
mot sb acid amin, ceratin va acid uric.

Trong trudng hop bénh 1y c¢6 thé xuét hién lactic, acid butyric do hep mén vi,
sdc td mat do dich rudt trao 1én, mau tuoi hay méu den do chdy mau da day.

4. Bach huyét

Puoc tao ra tir huyét twong nho qué trinh loc qua thanh mach.

Dich bach huyét bao gdm dich ciia hé bach mach, dich khe, dich ngoai bao.
Do vay thanh phan s& khac nhau tuy theo ngudn gdc sinh ra.

Thanh phan cta dich bach huyét
- Glucose tuong tu nhu trong huyét tuong
- Cac chit dién giai: Na*, Ca*™, K*, Mg?*, CI" ¢6 khac huyét tuong.

- Nong do protein trong dich bach huyét thap hon trong huyét twong, khac nhau tuy
ngudn goc. Vi du: nong do dich bach huyét 1y ¢ chan 1a 2-3g%, & rudt 1a 4-6g%, &
gan la 6-8%

- Lipip: chii yéu 1a lipid trung tinh. Sau khi dn uéng nong do lipid ¢ dich bach huyét
rudt, 6ng ngyc tang cao, lam cho c6 mau duc nhu sira.

Cau hoi lwong gia

* Tra loi cac cau hoi ngan 1-6 bang cach dién tir hoac cum tir vao cho trong

1. Dich ndo tuy cé trong ndo that,....(A)...,.co6 tic dung bao vé trung wong than

kinh....... (B)

A B
2. Nong d protein dich ndo tuy ting do 4 nhom nguyén nhan :
A B. Giam dong chay cua nudc nao tuy
G

D. Su pha huy ctia hé théng trung wong than kinh, tich roi cac protein cua té bio nio
vao nudc nao tuy.

3. Nong dd glucose trong dich nio tuy that lung & nguoi binh thudng
bang...(A)...trong huyét thanh. Dich ndo tuy gn nio that c6 nong d6 ..(B)...



4. Casein 1a thanh phan protein quan trong nhat cta sita, la protein chtra nhiéu
...(A)...co tac dung...(B)...., dé hoa tan.

5. Mucin dugc cac ...(A).....tiét ra. Thanh phan chil yéu 1a glucoprotein, c6 tac dung
bao v¢....(B)...., cac vitamin tan trong nudc B1, B12, C, tranh sy tac dong cua HCI va

pepsin, gitp hap thu sit va B12.

6. N@)ng do HCl thay ddi theo tinh trang bénh ly ctiia da day: viém loét da day, ...(A)...,
da toan, cuong toan,....(B)...

* Phan biét dung sai cic ciu 7- 15 bing ciach dinh diu (\/) vao cot P cho cau

dung va cot S cho ciu sai.

STT Noi dung cau hoi b |S

7 Protein trong stra c6 3 nhém chinh la casein, lactoalbumin,
histamin

8 Ap xe ndo, chan thuong, dai thao dudng déu gay ting protein
dich nao tuy

9 - Nong d6 glucose dich ndo tuy giam trong: viém mang nio,
nhiém khuan( ndo mé cau, phé cau, lién ciu, lao)

10 Glucid cua sira chil yéu 1a maltose

11 Renin la enzym gdy dong von sita ¢ tré em va nguoi 1on

12 Dich bach huyét bao g6m dich cua hé bach mach, dich khe,
dich ngoai bao.

13 Trong céc té bao tuyén da day, té bao chinh bai tiét HCI.

14 pH cua da day dao dong 1-4

15 Dich vi binh thudng khong c6 sac té mat, chi xuat hién khi do

dich rudt trao Ién

* Tra loi cac cAu héi ngiin 16-20 bing ciach khoanh tron vao chir cii ciia v dwoc

lwa chon.

16. Bénh ly nao sau day khong gay tang protein trong dich nao tuy
A. Bai thao duong

B. Lao mang nao

C. Viém da ré than kinh

D. U tuy

E. Ap xe 6 bung

17. Nong do glucose dich nio tuy giam trong bénh 1y

A. Hon mé dai thao duong,



B. bong kinh

C. Xuat huyét ndo, ting huyét ap.

D. viém mang nao, nhiém khuén( ndo mé cau, phé cau, lién cau, lao)
E. Viém mang néo do virus

18. bic diém nao sita non khac sira 6n dinh

A. Sira non tiét ra ngay sau khi sinh

B. Nong d6 cac chat gidng sira 6n dinh

C. Nong d6 protein bang sita 6n dinh, ndng d6 lipid cao hon
D. Sita non ¢6 nong do protein cao( 28%), chu yéu 1a IgG
E. Khong c6 mau, it dudng, c6 nhiéu khodng

19. Mucin cua da day co tac dung

A. Tang cudng hép thu protein va lipid

B. Bdo v¢€ niém mac da day

C. Ngan can qua trinh dong von sita

D. Hoat hoa pepsinogen

E. Tang hap thu ion H* dé tong hop HCI

20. Nong do CRP tang 1én trong

A. Viém mang ndo virus

B. Ap xe ndo

C. Hoi chiing Guiiliain- Barre

D.Trong trudng hop viém ndo nhiém tring.

E. Chan thuong
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