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TOM TAT

Tuy 14 co quan vira ¢6 chirc ning ngoai tiét vira c¢6 chirc ning noi tiét. Cac tiéu dao
Langerhans gém té bao o, B, & va PP c6 nhiém vu tiét ra cac hormon diéu hoa chuyén hoa
ning luong va duong huyét. Insulin, duoc tong hop qua cic giai doan preproinsulin —
proinsulin — insulin + C—peptid cO vai tro trung tam trong vi¢c giam glucose mau thong
qua tang thu nhan glucose vao té bao, tong hop glycogen va lipid. Su bai tiét insulin chiu
anh huong ctia glucose, acid amin, calci va cac yéu té than kinh — thé dich. C-peptid 1a
chudi gom 31 acid amin, dugc tiét ra cting insulin véi ty 1¢ twong duong, c6 thoi gian ban
huy dai hon va dugc dao thai cha yéu qua than. Trude day duoc coi 1a khong hoat tinh,
nay C-peptid dugc chimg minh c6 tac dung cai thién vi tudn hoan, chirc ning than va dan
truyén than kinh & ngudi dai thio duong. Dinh luong C-peptid co gia tri 1am sang quan
trong: glup phan biét DTD typ 1 va typ 2, danh gla chtic ning té bao beta tuy, va dinh
huéng diéu tri insulin. Nhu vay, C- peptld 1a chi dau sinh hoc don gian nhung hitu ich,
phan 4nh hoat dong noi tiét ctia tuy va hd trg hiéu qua trong quan 1y bénh dai thao duong.

Tir khéa: Tuyén tuy noi tiét, insulin, C-peptid.
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OVERVIEW OF THE ENDOCRINE PANCREAS, INSULIN, AND C-PEPTIDE

ASBTRACT

The pancreas functions as both an exocrine and endocrine organ. The islets of
Langerhans contain a, B, 0, and PP cells that secrete hormones regulating glucose and
energy metabolism. Insulin, synthesized as preproinsulin and proinsulin before activation,
plays a central role in lowering blood glucose by promoting cellular glucose uptake,
glycogen synthesis, and lipid storage. Its secretion is regulated by neural and humoral
mechanisms involving glucose, amino acids, calcium, and hormones such as epinephrine
and somatostatin. C-peptide, a 31—amino acid peptide released in equimolar amounts with
insulin, has a longer half-life and is primarily excreted by the kidneys. Once considered
biologically inactive, C-peptide is now recognized to improve microvascular blood flow,
renal function, and nerve conduction in diabetic patients. Measuring C-peptide provides
valuable clinical information: ithelps differentiate type 1 fromtype 2 diabetes, assessresidual
B-cell function, and guide insulin therapy decisions. Low C-peptide levels indicate B-cell
failure and insulin dependence, while higher levels suggest preserved pancreatic function
and responsiveness to oral hypoglycemic agents. In conclusion, C-peptide measurement is
a simple yet powerful biomarker that enhances diagnostic accuracy, supports therapeutic

decisions, and reflects pancreatic endocrine activity in diabetes management.

Keywords: Endocrine pancreas, insulin, C-peptide.

1. CAU TRO CUA TUYEN TUY NOI TIET

1.1. Giai phiu so lugc

Tuy 14 mot co quan nim sdu trong 6 bung,
O phia trudc cac dot song that lung I-11, va mat
trude cua tuy ap sat véi thanh sau cua da day. Co
quan nay c6 khoi lugng trung binh 70-80 gram,
mau hong nhat, chiéu dai 15-20 cm, bé ngang
4-5 cm, va b¢ day khoang 2-3 cm.

1.2. Chire nang sinh ly cia tuy

Tuy c6 hai chirc ning chinh: ngoai tiét va noi tiét.

e Tuy ngoai tiét: Tiét dich tuy chira nhiéu
enzyme ti€éu hoa, dong vai trdo quan trong trong
viéc phan giai protein, glucid va lipid trong thuc
an, giap co thé hap thu cac chat dinh dudng qua
rudt non.

« Tuy ndi tiét: Gom céc tiéu dao Langerhans,
¢6 nhiém vu san xuat va ti€t ra cac hormon diéu
hoa chuyén héa ning lugng — tir qué trinh hap
thu dinh dudng sau bita an dén duy trit va st dung
nang luong trong té bao.

Trong céc tiéu déo tuy, c6 nhiéu loai té bao véi
chtrc ndng dac trung:
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o Té bao o (anpha) nam chu yéu ¢ ving ngoai
vi cua tiéu ddo, tiét ra glucagon, c6 tac dung tang
duong huyét bang cach kich thich gan phan giai
glycogen.

o Té bao B (beta): chiém ty 1& cao nhat, nim
& trung tam tiéu dao. Cac té bao nay tiét insulin,
hormon ¢6 vai trd giam dudng huyét. Dong méau
chay tur trung tdm ra ngoai vi mang theo insulin,
gitip rc ché sy tiét glucagon cua té bao a, tao nén
sy phdi hop diéu hoa can bang giita insulin va
glucagon.

o Té bao & (delta): tiét somatostatin, mot
hormon c6 tic dung trc ché ca insulin 14n glucagon,
g6p phan duy tri 6n dinh ndi méi.

o Té bao F (hay té bao PP): tiét polypeptld tuy
(PP), ¢ vai trod trong diéu hoa ba1 tiét enzyme tiéu
hoa va hoat dong van dong cua ong tiéu hoa.

1.1.Céu tao héa hoc

Phén tir insulin gdm hai chudi polypeptide 1a
chudi A va chudi B, dugc lién két véi nhau boi
hai cau ndi disulfide. Ngoai ra, chudi A con c¢6
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mot cau ndi disulfide noi tai gitra cac acid amin
thtt 6 va tha 11. Toan by phan tir insulin c6 51
acid amin, trong d6 chudi A gdom 21 acid amin
va chudi B gom 30 acid amin. O dang két tinh,
insulin c6 cong thirc hda hoc C2saH377075Ne6Ss vO1
khdi lwong phén tir khoang 5808 dalton.

Thir ty sip xép acid amin trong cac chudi 1a c¢b
dinh, tuy nhién ¢ céac loai khac nhau, mot s6 vi tri
acid amin trong chudi B (cacvitri 1,2, 3,27, 29
va 30) c¢6 thé khic nhau, tao nén dic trung riéng
ctia timg loai. Hau hét cac loai chi tong hop mot
loai insulin duy nhét, song & chudt c6 t&i hai dang
insulin khéc nhau.

Trong 1am sang, insulin thuong duoc chiét
xuat tir bo va lon. Insulin lon khac insulin nguoi
& vi tri acid amin tha 30 cta chudi B — & lon
la alanine, trong khi & nguoi 1a threonine. Con
insulin bo va nguoi khac nhau ¢ hai vi tri thar 8 va
10 ctia chudi A.

1.2 Sinh tong hop va bai tiét insulin

Nam 1968, Steiner va cong su phat hién réng
insulin khong duoc tiét ra tryc tiép ma thong qua
hai tién chét trung gian: dau tién 1 preproinsulin,
sau d6 chuyén thanh proinsulin.

O ngucn gen kiém soat qua trinh tong hop
1nsuhn nam trén canh tay ngin cia nhiém sic
thé s6 11. Duédi sy diéu hoa ciia hé thong ADN
— ARN, luéi ndi chat cua té bao beta tong hop
preproinsulin ¢6 khéi luwong phan tir khoang
11.500 dalton. Sau do, cac enzyme trong ti thé
xtc tac qua trinh ct bo chudi tin hiéu, bién doi
preproinsulin thanh proinsulin c¢6 khdi lugng
khoang 9.000 dalton.

Proinsulin 1a dang chua c6 hoat tinh sinh hoc,
duoc téng hop tai ribosom va tich trit trong cac
hat ché tiét cua bo may Golgi. Khi cac hat nay
truong thanh, mdi phan tir proinsulin s& dugc cit
tach dé tao thanh mot phan tir insulin hoat dong
va mdt phan tur C-peptid.

Hinh 1. Céu tao, tong hop insu lin va C-peptid
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1.3. Chuyén héa ciia insulin

Insulin duoc tiét ra tir tuyén tuy theo hai duong
chinh: tinh mach tuy va dudng bach huyét, sau d6
di vao tuan hoan mau va dugc tap trung chi yéu
tai gan. Tai day, insulin bi phan huy bdi enzyme
insulinase, mot loai men c6 kha nang cat dut céac
ciu ndi disulfide, tich roi chudi A va chudi B,
khién insulin mat hoat tinh sinh hoc. Khoang 40—
50% luong insulin ndi sinh bi phé huy ngay trong
lan dau tién di qua gan.

Trong h¢ tuan hoan ngoai bién, 30-80% insulin
dugc than loc qua cau than; tuy nhién, 99% lugng
nay duoc tai hép thu va thoai hoa tai cac 6ng than,
chi dudi 1% xuét hién trong nude tiéu. Thoi gian
ban huy cuia insulin trong mau dao dong khoang
4,3-4,8 phut.

O nguoi trudng thanh khoe manh, tuyén tuy
tiét trung binh 40-50 don vi (UI) insulin mdi
ngay. Nong do insulin co ban trong mau duy
tri & muc khoang 10 pU/ml (tvong duong 0,4
ng/ml hay 69 pmol/l), giup giir dudng huyét on
dlnh trong khoang 4,4-5,3 mmol/l. Muc insulin
nén nay cing dam bao téc d6 phong thich
glucose tir gan dugc duy tri ¢ 1,9-2,1 mg/kg/phut,
g6p phan git can bang ning luong va 6n dinh
chuyén hoa.

1.4. Diéu hoa bai tiét insulin

Su bai tiét insulin dugc diéu hoa boi hai co ché
chinh: than kinh va thé dich.

1.4.1. Co ché thin kinh

o H¢ giao cam: Khi kich thich cac soi than
kinh giao cam, mach mau co lai va su bai tiét
insulin bi trc ché.

e H¢ pho giao cam: Nguogc lai, kich thich
day than kinh X (phé giao cam) s€ lam tang tiét
insulin, cho thay hoat dong than kinh c6 vai tro
diéu chinh tirc thoi dap g cua tuy trude cac kich
thich ngoai vi.

1.4.2. Co ché thé dich

e Vai tro cua glucose mdu:

Glucose 1a yéu t6 chu yéu kich thich t& bao
beta tuy bai ti€t insulin. Khi nong dd glucose
trong mau tang, t€ bao beta nhan tin hi¢u va tang
tiét insulin twong ing. Thuc nghiém cho thay, &
nguoi dan ong truong thanh nang khoang 70 kg,
toc do bai tiét insulin nén dao dong 0,5—1 don vi/
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gio. Sau bira an, nong do insulin trong mau cé
thé tang gip 3—10 lan, twong duong tong lugng
2040 don vi mdi 24 gio. Trong trang thai déi kéo
dai, sy bai tiét insulin giam dang ke.

e Vai tro cua acid amin va san pham chuyén
hoa lipid: Mot s6 acid amin nhu arginin, leucin,
cling cac san pham trung gian cta qua trinh
chuyén hoéa lipid c6 tic dung kich thich té bao
beta tuy tiét insulin.

e Nong dé calci néi bao: Cac hat chua
insulin tap trung doc theo cac dng vi thé trong
té bao beta. Khi néng dd ion calci ndi bao tang,
cac 6ng nay co that, giup phong thich insulin ra
ngoai té bao.

1.5. Tac dung sinh hgc cia insulin
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o Vai tro ctia hormon va chat sinh hoc khdc:

o Epinephrin va norepinephrin (do tiy thuong
than tiét ra) trc ché bai tiét insulin bang cach tac
dong truc tiép 1én té bao tuy.

o Somatostatin cling Uc ché manh su tiét
insulin, diéu hoa can bang giita cac hormon ndi
tiét cua tuy.

o Anh hwong ciia thudc:

o Tolbutamid va cac dan xuat sulfonylurea co
tac dung ha dudng huyét nho kich thich tyy ting
tiét insulin.

o Nguoc lai, diazoxid, phenytoin va colchicin
lai trc ché bai tiét insulin, lam ting dudng huyét.

Bang 1. Chirc ning cia insulin tai cac co quan khac nhau

Tinh trang tang insulin sau an

Tinh trang insulin thap lic déi

Thu nhan glucose

San xuét glucose

Gan Tbng hop glycogen Phan hay glycogen
Téng hop lipid Méat kha nang tao m&
M4t kha nang tao thé ceton Tbéng hop thé ceton
Mat kha nang tdng hop glycogen Phan hay glycogen
Thu nhan glucose Mat kha nang thu nhén,glucose, oxy
Oxy hoa glycogen hoa acid béo, thé ceton
Co Téng hop glycogen Phan hay glycogen
Téng hop protein nén Phan huy protein va tiét acid amin
Thu nhan glucose Mat kha nang thu nhan glucose
Mé mé& Téng hop lipid Phan hay lipid, bai tiét AB tw do

Thu nhan triglycerid

Mat kha nang nhan triglycerid

1.6. Chuyén héa ciia proinsulin

Trong méau ludn ton tai insulin cing véi mot
luong nhé proinsulin chua dugc tach hoan toan.
Pic diém nay rat quan trong vi mot sd huyét
thanh khang insulin dung trong k¥ thuat mién dich
phong xa c6 thé phan mg chéo voi proinsulin,
gdy nham 1an khi dinh luong insulin, véi ty 1¢
phan timg chéo khoang 3—5%.

Khéc véi insulin, proinsulin khong bi gan phan
huy va c6 thoi gian ban huy trung binh khoang 26
phiit, tirc dai gap 4-5 1an so véi insulin (4,3-4,8
phut). Do d6, cac phan tir proinsulin t6n tai trong
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mau 1au hon, chiém khoang 12-20% tong luong
insulin lvu hanh.

Khoang mot ntra luong proinsulin trong hé
tuan hoan ngoai bién dugc thodi gidng tai than,
cho thiy than dong vai tro quan trong trong qua
trinh chuyén héa va dao thai proinsulin khéi co
thé.

1.7. Mt s6 ndi tiét t6 do tuy ndi tiét san xuat
1.7.1. Glucagon

La polypeptide gdbm 29 a.a, trong luong phan
tu 14 3485 dalton. Glucagon cd vai tro lam tang
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glucose mau vi tang hoat héa men adenylxyclaza
& gan dan dén hoat héa men photphozylaza c6 tac
dung chuyén glycogen thanh glucoza 1 phosphat.
Pong thoi rc ché qua trinh chuyén glucoza thanh
glycogen du trir tai gan.

1.7.2. Somatostatin

La mdt polypeptid c6 14 a.a, trong luong phan
tr 1640 dalton. Somatostatin ngan khong cho
chét dinh dudng vao mau bang cach: kéo dai thoi
gian thirc an ¢ da day, giam acid ¢ da day, giam
san xuat gastrin.

1.7.3. Polypeptid tuy

GOom 36 a.a, ¢6 trong lugng phan tir 4200
dalton. Polypeptid tuy tang Ién sau mot bira an
hdn hop. Tac dung sinh 1y cta chat nay khong
duoc 0.

ll. C-PEPTID

3.1. Céu tao va chuyén hoéa ciia C-peptid

C-peptid 1a mot chudi polypeptide don gom 31
acid amin, c6 khoi lugng phan tir khoang 3.021
dalton. Phan tir nay dong vai tro quan trong trong
qua trinh hinh thanh c4u tric hoan chinh cua
insulin, giup lién két hai chudi A va B bang hai
cau ndi disulfide trong phan tir proinsulin.

Thoi gian ban huy cua C-peptid kéo dai hon
insulin tir 2—5 1an, vi viy ndng do C-peptid trong
méu ngoai vi thuong cao gip 5-6 lan ndng do
insulin. Khéac véi insulin, C-peptid khong bi
chuyén hoa tai gan, ma duoc bai tiét va phan giai
chu yéu & than, phan 16n & dang nguyén ven. Do
d6, ndong d6 C-peptid trong nudc tiéu thuong cao
hon trong huyét thanh khoang 20—50 lan, va dugc
xem 1a chi s6 phan anh chinh x4c qua trinh bai tiét
insulin noi sinh cia co thé.

3.2. Tac dung sinh hoc cia C-peptid

Trude day, C-peptid dugoc xem la mot san
phém khong c6 hoat tinh sinh hoc, chi 1a chudi
trung gian trong qua trinh hinh thanh insulin. Tuy
nhien cac nghién ctru gan day di chimg minh
rang C- peptld c¢6 nhiéu tac dung sinh 1y quan
trong ddi voi co thé, dic biét & bénh nhan dai thao
duong tip 1.

i Céc tac dung sinh hoc ndi bat ctia C-peptid bao
gom:
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e Tang luu lugng méu vi mach va cai thién str
dung oxy: C-peptid giup ting tudn hoan méu tai
cac vi mach, dac biét 1a ¢ chi dudi, déng thoi tang
hiéu qua su dung oxy trong qua trinh hoat dong
co bép.

e Cai thién chirc nang thén va than kinh:
C-peptid c6 tac dung giam bai tiét albumin niéu,
g6p phan bao vé chirc ning than, dong thoi cai
thién dan truyén than kinh ngoai bién ¢ bénh nhan
dai thao duong tip 1.

« Tang van chuyén va sit dung glucose & co:
O ca nguoi co va khong mic dai thao duong,
C-peptid kich thich qua trinh van chuyén glucose
vao té bao co, gop phan ting chuyén hoa ning
luong.

« Tang tong hop glycogen tir acid amin & co:
Céc nghién ctru trén chudt thuc nghiém cho thiy
C-peptid thuc diy téng hop glycogen tir acid
amin, hd tro dy trit ning luong cho co thé. Tuy
nhién, trong cac thir nghiém lam sang ng'fln han
(1-3 thang) & bénh nhan dai thao duong tip 1,
chua ghi nhan anh hudng ro rét cuia C-peptid 1én
duong huyét.

3.3. Mt s6 phwong phap kiém dinh ndng do
insulin, C-peptid

3.3.1. Phwong phdp mién dich phéng xa
(Radioimmunoassay — RIA)

La phan tng mién dich canh tranh giita khang
nguyén can dinh luong (KN) va khang nguyén
danh ddu phong xa (KN*), cung gin véi mot
luong khang thé (KT) gi6i han.

o Khindng do KN trong mau cao, lugng KN*
gan voi KT giam — hoat tinh phong xa phan gin
(Bound) giam.

« Khi néng d6 KN thip, phin Bound ting.
Dua vao d6 thi chuan B/F (Bound/Free), c6 thé
xéac dinh ndng do KN trong mau thir.

3.3.2. Phuong phdp mién dich enzyme (Enzyme
Linked Immunosorbent Assay — ELISA)

Duya trén kha nang hap phu protein 1én bé mit
chat mang (polystyrene). KN hodc KT dugc gin
¢ dinh, sau d6 cho KT hodc KN danh diu béng
enzyme vao phan ung. Sau khi rira b phan khong
gan két, hoat tinh enzyme con lai dugc do dé xac
dinh lugng KN hodc KT trong mau.
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3.3.3. Phuwong phdp mién dich huynh quang
(Immunofluorescence Assay)

La phuong phap khong canh tranh, trong do
KT dugc gin chat huynh quang (KT*) dé phan
g truc tiép hodc gian tiép voi KN. Sau khi tach
phan tir do, cudng do phat quang cua phirc hop
KN-KT* phan anh luong KN c6 trong mau.

3.4. Gia tri lam sang ctia C-peptid

C-peptid 14 chi diu quan trong phan anh chirc
ning té bao beta tuy, gitp phan biét cac thé dai
thao duong va dinh hudéng diéu tri. Nhiéu nghién
ctru da chirng minh gia tri 1am sang cua C-peptid
nhu sau:

+ Phan bict DTD tip 1 va tip 2: Gjessing (1989)
cho thdy bénh nhén c6 C-peptid huyét twong < 0,2
nmol/L va ni€u < 5,4 nmol/24h thuong 1a PTD
tip 1, trong khi gia tri cao hon ddc trung cho tip 2.
Sirajn (2002) ciing khang dinh nong do C-peptid
& DTD tip 1 (0,54 + 0,04 nmol/L) thap hon rd
rét so véi tip 2 (1,52 + 0,26 nmol/L) va ngudi
khoe manh (1,11 + 0,24 nmol/L); qua d6 dé xuat
C-peptid 1a tiéu chi quan trong dé chi dinh insulin
6 bénh nhan tip 2.

TAI LIEU THAM KHAO
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+ Du doén dap ung diéu tri insulin: Grant
(1984) nghién ctru 37 bénh nhan DTD tip 2 dang
dung insulin. Sau 3 thang chuyén sang thudc
ubng, nhimg ngudi c¢6 C-peptid cao hon (0,11—
0,17 nmol/L) duy tri duoc kiém soat glucose ma
khong can insulin, trong khi nhom C-peptid thap
(0,02 nmol/L) phai quay lai dung insulin.

+ Lién quan dén kiém soat glucose va béo
phi: Park (1997) nhan thdy dap tmg C-peptid véi
glucose va glucagon ¢ bénh nhan BDTD tip 2 giam
r0 so vo1 nguoi binh thuong. C-peptid tuong quan
nghich véi glucose mau (r =—0,67) va tuong quan
thuan voi BMI (r = 0,74), cho thay suy giam chirc
nang té bao beta & mirc do khac nhau.

+ Pinh hudng diéu tri: Vlad & Serban (2004)
chi ra rang bénh nhan DTP tip 2 c¢6 C-peptid thap
thuong can insulin dé kiém soat glucose, trong khi
ngudi c6 C-peptid cao dap tng tot voi metformin.

Toém lai: Pinh luong C-peptid c6 gia tri lam
sang cao trong: Phan biét tip 1 va tip 2, cling nhu
céc thé dic biét (LADA, MODY); danh gia chirc
nang té bao beta tuy; lua chon va theo doi hi¢u
qua diéu tri insulin & bénh nhan dai thdo duong.
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