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NGi dung

1. Nhac lai vé chuyén hoa va hap
thu Carbohydrate

2. R&i loan tdng glucose mau

3. R&i loan ha glucose mau

4. Cacréiloan chuyén héa
carbohydrate bam sinh.
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Céac thuat ngiv da biét
1. Thu thé (receptor)? Transporter? Fed,
Fasting, Starved.

2. Céc con dudng chuyén hod carbohydrat ?

3. M@i twong quan chinh trong co ché tac déng_

cGia hormon va enzym?

4. Cac con duong tin hiéu ndi bao.




Sw hap thu carbohydrate

Starch dextrins
Isomaltose
Maltose
Lactose
Sucrose
Cellulose

« Tinh bot, glycogen, lactose, T
sucrose,... = glucose (G), Z?.ﬂ::e .
fructose, galactose bdi cac o] 4
enzym tiéu hda tuvong ng.

of salivary
amylase

Pancreatic
o-amylase

Isomaltose
Maltose
Lactose
Sucrose

Starch Blood :
Sucrose Portal E

Soion Mucosal cell

membrane-bound

( ) ) 'Glucou 2

> \" Fructose Fructose (isomaltase
( ) Galactose maltase

\ 7 Glucose éj o

Intestine

: Galactose .
- o 4 Cellulose

« Hap thu vao tb rudt theo co ché . 4
dong van chuyén véi Na* ‘_,..._g;i'z: '
x Trong mau TM clra, G ~ 80%

Glucose Na*

Glucose

Sodium-Potassium
ATPase

Sw hap thu carbohydrate

16/09/2019



x Glucose trong mau duoc
thu nhan vao té bao théng
qua cac glucose transporter
(GLUT). Céc loai GLUT khac
nhau co di lwc khac nhau
ddi vdi Glucose va ¢ murc
dd hoat dong wu tién doi
v@i moi loai té bao.

» Blood * Insulin-Independent
GLUTl » Blood-Brain Barrier . \
[N

» Heart (lesser extent)

* Liver * Insulin-Independent
GLUT2 « Pancreas « High K,

» Small Intestine « Low Affinity

* Brain * Insulin-Independent
GLUT3 * Neurons * Low K,,

* Sperm + High Affinity

* Skeletal Muscle Ty
GLUT4 « Adipose Tissue é Ed ‘;'I %

* Heart d [(TF 22 § N

GLUTS
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Céc con dwong chuyén héa
carbohydrate chu yeu

Glucose

Glycogen l /_\
{ Pentose

¥— Glucose 1- «— Glucose-6-P phosphate = Pentose phosphates
Glycogen phosphate pathway
synthesis

Glycolysis l

l

Pyruvate

Glucose

Glycogen l

tvalucase 1-phosphate €— Glucose G-W Fructose

Galactose Pyruvate

Cac qua trinh CH carbohydrate khac nhau
& cacmd

m Qua trinh chuyén héa

Gan * Oxy hda thanh Acetyl-CoA (HDP) tao ATP
 Oxy héa thanh Acetyl-CoA (HDP) dé téng hop TG
 Oxy hoa tao glycerol cung cap cho téng hop TG

« Tong hop va phan ly glycogen cung cap G cho co thé
* Tantao G
Co * Oxy hda thanh Acetyl-CoA (HDP) tao ATP
* T6ng hop va phan ly glycogen cho tb co
Nio * Oxy hoa thanh Acetyl-CoA (HDP) tao ATP Nguén nang lwgng chinh
* Tong hop cac chat dan truyén than kinh
Hong  * HDPyém khi tao ATP (va lactate) Ngudn nang lwgng duy
Gu « Tao pentose va NADPH,H+ (HMP) nhat

MO m& °© Oxy héa thanh Acetyl-CoA (HDP) tao ATP
 Oxy hoa tao glycerol cung cap cho téng hop TG
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Co ché diéu hoa nong d6 =

Glucose mau

Fed Dietary carbohydrate

(‘B—O&“Gm“e

Starved

/ é-hma:_/ Brain
hyel s -L' / -
Amino’ Lactate | /

\ acds " »-Glucose — Other
iver tissues

» G la nguén tao nang lwgng chinh cla hau
hét cadc mé = G méu khong duoc giam
qua nhanh hodc qua thap

Glucose meal

o
100
5oﬁi/\

Glucose
(mg/dL)

= G mau binh thuong 70-110 mg/dL (3,9 —
6,1 mmol/L), duvoc didu hoa can bang bai:

1. Nhu cbu CH ndng lwong trong co thé

Insulin
(nU/mL)

2. Sw hoat dbng phdi hop cla cdc
hormon

B 7ok 4

c
52 \L,
e e e Glucose E,E_ 50

38
0= 30

Glucagon 0 1 2 3

Insulin Hours

ﬂ ” ﬂ Food intake
12pm Bam 12am 6pm 12pm




16/09/2019

Vai tro ciia hormon trong diéu
hoa néng do glucose/mau

« Insulin/Glucagon (khac
nhau & gan va co)

« Cac hormon khac: GH,
catecholamin,
glucocorticoid,
thyroxin (T4),
somastostatin,
incretins, GLP-1 va GIP

High blood sugar
Promotes
insulin
release

Stimulates glycogen
breakdown

Stimulates [ m
lycogen formation
g / Stimulates
glucose
/ o8 uptake
Tissue cells from Promotes
blood glucagon
release
Low blood sugar




Low Blood  High Blood
lehmn GluumI
Pancreas

Glucagon Released Insulin Released A A9E
by Alpha Cells by Beta Cells =
of Pancreas of Pancreas A

Fat Cells Take In

N

D Liver @ G o O (s =

' GLUT2 . ! GLUT4 I -'
Ot
S | (GSR) 88 i
& = = B
Glyeogen e * e Glycogen )
—
Protain Pynvala | Falty acads

Adipose tissue bj.paa
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x Vai tro chia Glucagon & gan

Table 43.1. Major Hormones that Regulate Fuel Metabolism

Céc hormone chinh diéu hoa chuyén hod trong co thé

#Hormones with actions that are generally opposed to those of insulin.
pancreatic exocrine secretion (see text).

16/09/2019

Nguyen Minh Ha, PhD, MD

Anabolic hornjone
Insulin i) i) i) 1 I ! H t i) 1
Counterregulgiory hormones®
Glucagon | - - - 1t 1 t ) | -
(at large
doses)
Epinephrind - 1 - 1t - t " i - t
and norepi- (initial)
Glucocorticoid | | | t t 1 - t - 1
(mainly (permissive)
permissive)
Growth I } 1 t 1 - - - 1
hormone] (weakly)  (weakly) (mainly
permissive)
Thyroid - t 1 t 1 t - - -
hormong] (permissive)
Sor i - - - - - - - - - -

BSomatostatin's effects on metabolism are indirect via suppression of secretion of insulin, glucagon, growth hormane, and thyroid hormone and by effects on gastric acid secretion, gastric emptying time, and

18
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Gl
tract

Vildagliptin
(DPP-4
inhibitor)

/ Increase Insulin
GLP-1 and GIP Beta Cells

Secretion

Aibha Cells
\ Decrease Glucagon
DPP-4

A Insulin from
beta cells
Pancreas (GLP-1 and GIP)
Release of

) =——pactive incretins—’ ’
GLP-1 and GIP» Beta cells

Alpha cells

- Gl y =
A AT jependent
‘L Glucagon

Inactive  Inactive from alpha
GLP-1 GIP cells

(GLP-1)

; e —— e
i —=(?)
| — oL
(Glycogen Glycolysis i Giycogen
Fatty adds Glycolysiz

16/09/2019

10



G s

Adipose tissue !.

Adipose tissug 'aega
L :.
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RO0i loan tang

lu¢ose ma

2. Roi loan tang
Glucose mau

Binh nghia

Tiéu chuan chan dodn

Phan loai BT

Co ché& bénh clia TP

Cac RLCH trong bénh BTD »7

Cac xét nghiém chan dodnva -

theo d6i BT

Bién chirng bénh BTD

16/09/2019
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2.1. Pinh nghia

x Tang glucose mau
(hyperglycemia) la mot hoi
chirng RLCH v&i sy 1
glucose mdu do thiéu tuyét
d6i hodc dé khang insulin.

« 1 glucose mau géom nhiéu
loai, quan trong nhat la
bénh D4i théo dwong
(Diabetes mellitus).

2.2. Tieu chuan chuan doan

Theo ADA 2003 (American Diabetes
Association):

PTD la m6t nhdm bénh CH véi dac trung _
ting glucose mau, 13 hau qua cla sy thi€u -
hut ché tiét insulin, khiém khuyét trong

hoat déng cla insulin hodc ca hai. Tang G
mau man tinh thuwéng dan dén nhitng ton
thuong, RL chirc ndng va suy yéu nhiéu co
quan, dic biét 1a mat, than kinh, tim va - .
mach mau.
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2.2. Tiéu chuan chuan doan
x Theo American Diabetes Association (ADA 2019);
FPG 2126 mg/dL (7.0 mmol/L). Fasting is defined as no caloric intaké f;)r a't
least 8 h.”
OR

2-h PG 2200 mg/dL (11.1 mmol/L) during OGTT. The test should be performed
as described by the WHO, using a glucose load containing the equivalent of
75-g anhydrous glucose dissolved in water. *

OR

A1C 26.5% (48 mmol/mol). The test should be performed in a laboratory using
a method that is NGSP certified and standardized to the DCCT assay. *

OR

In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis, a
random plasma glucose 2200 mg/dL (11.1 mmol/L).

*In the absence of unequivocal hyperglycemia, diagnosis requires two abno"r'.-.
from the same sample or in two separate test samples :

Giai thich thuat ngir trong
tiéu chuan chan doan:

x FPG (fasting plasma glucose): Buong
huyét déi.

x OGTT (oral glucose tolerance):Nghiém
phap dung nap glucose.

x  HbA1C: hemoglobin bi glycosyl héa.

16/09/2019
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Tién DTD (prediabetes)
URL dung nap glucose (impaired glucose tolerance, IGT)
URL glucose d6i (impaired fasting glucose, IFG)
UHbA1CtUr 5,7 - 6,4%

DTD thai ky (Gestational diabetes mellitus — GDM)

Mot sb thé khac hiém gap: thé LADA, thé MODY

Mot s6 tinh trang bénh ly khac

2.3 Phan loai BTP 4@

DTD tip 1: DTD phu thudc insulin (IDDM)
Dic diém: Do tb B bi phda hdy = thiéu insulin hoan toan;

thudng gip & BN tré; + két hop véi cac bénh ty mién ndi tiét i

khac.
Tip 1a (tw mién): hién dién cac ty khing thé
Tuw KT khang tb dao (islet cell autoantibodies — ICA)
Tu KT khang insulin (1AA)
Tu KT khang glutamic acid decarboxylase (GADA)...
Tip 1b (vé cin): hi€m gap, co tinh di truyén manh

PTD tip 2: DTD khong phu thudc insulin (NIDDM)
Pic diém: dé khang insulin + RL tiét insulin; thudng gidp & BN
I&n tudi hon; ~85% BN bi thira can, béo phi, thudng di kém hoi
chirng chuyén hda.

16/09/2019
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Ty lé

Tudi khoi phét

Can nang

Kh&i bénh

An, udng nhiéu, sut can
Phu thudc insulin

Bién chirng

Toan ceton (khi kg diéu
tri)

Insulin (hoac C-
peptid)/mau

Glucagon/mau
Cac ty khang thé
G mau déi (khi kg diéu trj)

10-20%
< 40 tudi
Khéng béo phi
Ra&m ro
RO
(@)
Nhiéu va sém

Thuong cd
Rat thap hoac khong c6

Tang
+

>300 mg/dL

80-90%
> 40 tudi
Thudng béo phi
Kin ddo
+[-
Khéng
it va cham
it gap

Binh thwong hodc giam it

Binh thuwong

<300 mg/dL

2.4 Co ché& bénh sinh

Genetics

16/09/2019
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. (o
W + e [ | oo

Environment
Genes (e.g., viruses, microbiome,
| physical activity, dietary factors)

P N

Inflammation Inflammation
and autoimmunity » ' \ and metabolic stress
K N
B-Cell Destruction

B-Cell Dysfunction |

Diabetes (Type 1, Type 2, Other Forms)

y

Complications

{ & 1 Complication:
Retinopathy Coronary Artery Disease
Nephropathy Periperal Arterial Disease
Neuropathy Stroke

* Co ché bénh sinh cua PTP

1. D& khang insulin & mé ngoai bién
2. Khiém khuyét tiét insulin

3. Hién dién cac ty khang thé (tv
mién)

17
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bé khang insulin & mé ngoai bién

x Dic diém:

x Giam dap tng sinh hoc d6i v&inéng :
dd insulin binh thudng trong tuan . %
hoan (v&i ca insulin ndi sinh va bé «;
sung)

x Co ché: Insulin-Receptor tro/giam
dap &ng vdiinsulin

x Hau qua: RL chic ndng tb B >
khi€m khuyét tiét insulin

insulin

_ . Nucleus
Co ché tang ndng do acid béo tu do gay NS g:'::g:::;ﬁn

hién tirong tro clia thu thé insulin

18



Khi€ém khuyét tiét insulin

x Pac diém:

x La tinh trang RL chirc nang té& bao
tuy, do hdu qud cta tinh trang deé __..;:."r“-
khéng insulin, ban dau thich nghi bii S8
trir bang cach phi dai, 1 SX insulin > £
insulin/mau = mat bu trir - insulin | 77
> 1 G méu khi d6i

x Thwong gap & BN béo phi, HCCH, BTD
tip 2

Pac diém:

Hién dién cac tw khang thé (KT)

Gay dién tién suy giam té& bao beta nhanh hon 4
GiGp A phan bigt BT tip 2 va cic thé DTD kirich
Nhitng d6i twong (+) v&i cac tu KT néy'. 5
lwgng cao phai dung insulin s¢m dé kiém soat. .
G mau.

GOm: ICA, GADA, I1AA, ZnT8A

16/09/2019
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DTD dac trung badi tinh trang
co thé thiéu insulin tuyét déi
hodc twong ddi dan dén cac
RLCH sau:

> Cac RLCH do thiéu hut insulin

> Cac RLCH do tang glucose
mau kéo dai.

2.5.1 Cac RLCH do thiéu hut insulin

* G mdu tang dén lic virot qua ngudng hap thu cta than - xudt hién
G niéu = lgi niéu thdm thau - ti€u nhiéu va udng nhiéu (do mat
nuwéc gay khat).

* G mau tang > tang ap sudt thdm thdu mau - tang &p lwc qua hang
rao mau ndo - RL tri gidc/hon mé

* Tb thi€u glucose, dan dén:

— HDP bj &rc ch€ > mé m& duwoc ly giai, 1 oxy hoa acid béo ty do
tao nang lwgng thay thé > &n nhiéu nhwng gay sut can nhanh.
Dong acid béo vé gan 1 > 1 tao VLDL di chuyén trong mau > 1
TG mau thuwong trirc

— 1 tan tao G & gan va than, nguyén liéu tlr acid lactic, phan giai
acid amin = gay nhanh.

16/09/2019
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* Tinh trang thiéu oxy mo, khéng du insulin - catecholamin va
cortisol T = T CH yém khi glucose - 1 acid lactic > toan CH,
c6 th€ hén mé.

* Té& bao ndo hau nhu khéng s dung dwoc nang lwong tir su
oxy hod acid béo = gan 1 t6ng hop céc thé ceton tir acetyl-
CoA ¢6 ngudn gdc tir acid béo. Nong dd thé ceton 1 > xudt
hién ceton niéu va lam pH mau |

¢ pH méau | dwoc diéu chinh béi hé dém bicarbonat, tao ra CO2
dong thoi cng l1am | bicar = nhiém acid CH - kich thich bu
trir tang thong khi & phéi, BN c6 thé hon mé.

* Mat khac, pH mau | = K* di chuyén tir ndi bao ra ngoai bao >
1 K+ mau.

- V& lau dai, 1 G mau khong kidm sodt gay 1 téc do XVDM & tat
ca cac mach mau lén va nhd

Tom lai cac RLCH xay ra trong
bTD la:
= RLCH glucid: {duong phan HDP, T ly giai ,
glycogen, | t8ng hop glycogen, 1 tan tao. .4 ' :
glucose ‘s
= RLCH lipid: T ly gidi TG, T TG/mau (do !
téng hop LPL), T thé ceton/mau
= RLCH protein: T phan gidi protein (lay
nguyén liéu tan tao glucose)...

16/09/2019
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2.5.2 Cac RLCH do tang glucose kéo dai

Cé 4 gia thuyét vé co ché gay ra
hau qua cua viéc tang glucose
mau kéo dai: 4
> Tang CH theo con dudng polyol - 8
> Hinh thanh cac san phdm cudi -
cla glycosyl hda bac cao.
> Tang CH glucose theo con
dudng Hexosamine
> Hoat héa con duong
diacylglycerol va phospho
kinase C

2.6. Cac bién chirng chia DTD:

e Hon mé do nhiém

* Bién chirng mach

ceton cap mau Ién

e H6n mé do ting * Bién chirng mach
ALTT mau mau nho:

e H6n mé do ting acid * Mat
lactic mau * Than

e H6n mé do ha e Than kinh.

dudng huyét.

16/09/2019
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Bién chirng cap.

DAC PIEM XET NGHIEM

Honmédo | -Thudng gap & BT tip 1 Gméu 11
nhiém thé -Co ché: do thiéu insulin tram trong > Ceton mau 11, pH mdu {
ceton méu { pH m&u (nhiém acid CH) Ceton niéu (+),

G niéu (++)
H6n mé do -Thuong gép & BTD tip 2 Gmau 11
tang ASTT -Co ch& Gmau 11 = lginiéu thdm thdu | G niéu (++)
mau - mét nwdc nghiém trong > T ASTT T ASTT/mau

mau > RL tri gidc

H6én mé do Co ché: thi€u oxy mé, khong du insulin, Gmau Tt
tang acid catecholamin va cortisol T = 1 CH yém G niéu (++)
lactic mau khi glucose, nhiém acid CH Lactat mau T1

pH mau }
Hénmédo | Thudong gép & BN BTD dang diéu tri G mau
ha G mau Dung thudc ha BH/chich insulin qué liéu

M4t can dai gitra diéu trj va ché d6 an

Bi€n chirng man.

Bién chirng mach mau Ién: thic day XVDM va tang tao
huyét khéi gay tac mach. T6n thuong dich: DMV, PM

nao, DM ngoai vi

Bién chirng mach mau nhé:

Bénh vdng mac DTD > phu hoang thé, ting nl
ap, duc thuy tinh thé, gidm thj luyc khéng hoi ph

Bénh than do BTD = tén thwong mang loc cau than_/_

va mach mau than = suy than tién trién.

RL tuan hoan vi mach & da = loét, ban chan tiéu

dudng, doan chi...

Tén thwong xo vita mach mau toan than.

Bénh ly than kinh: do tén thwong TK cdm nhén ngo;
vi va ton thuong TK thuc vat = RL cdm gidc/mat ca

gidc

16/09/2019
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NPDR WITH RETINAL HEMORRHAGES
AND HARD EXUDATES

-

NORMAL MACULA

Diabetic

Diabetic nephropathy Normal

Blood vessel damage
in the feet may
cause tissue damage

Healthy Diabetes

2.7 Cac xét nghiém trong
Pai Thao buong

GOom 3 nhdm:

¢ G niéu e DL insulin ¢ Glycohemoglobin
¢ G mdu ngau nhién «BL peptid C (%HbA1C)
¢ G mau khi déi o Cac XN tim tw ¢ Fructosamin
* G mau sau an 2 gio khang thé o D_LA microalbumin
¢ NP gay 1 G mdu A
duong udng
* NP gay 1 G dwong
tinh mach
* % HbA1C

16/09/2019
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Glucose niéu

« O ngudi binh thuong, G niéu khoang
0.5 mmol/24h, pp xét nghiém thong
thuong khong phat hién duoc

= Trong bénh BTH, xuat hién G niéu khi G ;- x
mau vuot qua ngudng tai hdp thu G "
clia than.

= Ky thuat XN: hod hoc so mau, dinh
tinh, ban dinh lvgng

= Vai tro cia XN nay ngay cang giam

Glucose mau luc doi

- O ngudi binh thuong, G huyét twong
sau 10-16 gio' nhin déi khoang 4.4 -
5.0 mmol/L (80-9omg/dL), gid tri 1
theo tuéi.

= Ky thuat XN: do quang sinh hod theo
nguyén ly enzym (hexokinase,
glucose oxidase, glucose
dehydrogenase).

= La mot trong cac tiéu chuan can doan
DTD theo ADA =» bién luin két qua
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G huyét twong khi d6i  Bién ludn

< 5.6 mmol/L Loai trir DTD
(<100 mg/dL)

5.6 — 6.4 mmol/L Xac suat BTD it, khdng can lam NP
(100 -116 mg/dL) G mdau dudng udng, nén tai XN dé

kiém tra
6.5—-6.9 mmol/L Can lam NP P G mau dudng uéng dé
(117 - 125 mg/dL) xac dinh A
>=7.0 mmol/L DTD (chi nén khang dinh & [an XN the
(>=126 mg/dL) 2)

Glucose mdu ngdu nhién

» G mdu huyét tvong >= 11 mmol/L (200
mg/dL) + céc triéu chirng LS la dau hiéu
PTD = La 1 TC chan dodn clia ADA

Glucose mau sau an 2 gio
- DL G huyét trong 2 gidr sau khi 3n bra 3n * -
c6 khoang 100g carbohydrat

» G mau huyét twong >= 11 mmol/L (200
mg/dL) la chi diém DTD

» G mdu huyét tvong < 6.7 mmol/L xem
nhw binh thwong

16/09/2019
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NP tang Glucose mau dwong
uéng(Oral glucose tolerance test — OGTT)
= NP dung khdng dinh A d6i v&i nhirng ngudi chua di
tiéu chudn xac 1ap hoac loai trir A DTD.
» Chuan bj BN:
* Khéng tién hanh & nhitng BN ¢6 bénh cap tinh

= Khoéng dung cac thudc nhém glucocorticoid;
ti€u, chen beta giao cadm 3 ngay trirdc khilam NP

= Nén tién hanh vao budi sdng khi BN da nhin déi tl‘f,",'{;r
10-16 gi®, nghi ngoi 30 phit trudc khi ti€n hanh.
= Tién hanh:
= L&y 1 mau mau tinh mach dé DL glucose khi d6i

= Cho BN udng 75g G hoa tan trong nudc (01 chai G :
30% 250mL) trong 5 phit, DL glucose mau & tHOT
diém 120 phat sau udng G

,
= Né&u phu n ¢4 thai thi can DL G mau & thoi diém
60’ va 120’ sau udng

Gi@i han két qua NP OGTT binh thwéng

Nguoi khong cé thai <6.1 <7.8 mmol/L

Thai phu < 6.1 <10 mmol/L

<8.5

Bién ludn két qua NP OGTT

Doi twong Nong dd G mau
(mmol/L)

<7.8 Binh thuong
Nguoi khong co thai 7.8-11.0 Giam dung nap G (IGT)
>=11.1 bTb
Thai phu C6 >= 1 KQ vugt ngudng DTD thai ky
binh thwong (bang trén)
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Pinh lwvgng insulin mau

- Insulin dwoc cau tao boi hai
chubi polypeptid, ndi vdi
nhau bang cau nai disulfua,
cd 51 acid amin

A-Chain
1
B-Chain ;
3 S—s
1G§D 4
3 739101112131415

S

Ala Leu, Tyr, LeupVal

M 12 43 44 15 16 17 18

- Insulin ¢é chu ky _
sinh Iy theo bira - "

o Binh 10-20 uU/mL
an. thuong
- Ky thuat XN: mién SEQ | 20wl
. ’ DTD type I hoac khong co

dich .
DTD type RA&t thay ddi (binh
2 thuwong/tang)

Breakfast Lunch Dinner

16/09/2019
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Dinh lwong peptid C mau

La doan bi phan cat tir proinsulin dé tao
thanh insulin ¢6 chirc ndng

K§ thuat XN: mién dich

Twong duong véi lvgng insulin do tuy ..

bai ti€t > v&i nhitng BN dang diéu tr (5888
bing insulin, ndng d6 peptid C/mau cha
biét lwgng insulin trong mau la ndi sinh < /3
hay ngoai sinh. o

Insulin And Proinsulin

Prainsulin

Insulin |

0 2
1221314 1515 1718 19 02

12345 5S77%7 s

A Chain 10 1213 14 1516 17 18 19 20 21
N HEROHOHEEGOBHHEOHEE <00

S S
1 7/
S S
N GESGBEEOPROMEHEDENCOHIGRTHEEH COOH
B Chain 10 111213 14 1516 17 18 19 2021 22 23 24 25 26 27 28 29 30

16/09/2019
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Xét nghiém tim cac tw

khang tha

* Bénh DTD type 1 duwgc x€p vao nhdém
bénh tw mién v&i su hién dién cac tw KT
nhuw:

» Ty KT khéng
autoantibodies — ICA)

» Ty KT khang insulin (IAA)
» T¢ KT  khang

' glutamic  acid
decarboxylase (GAD)...

= Do d6, XN xac dinh sw hién dién cac tw KT
nay giup phan biét TP type 1.

= K¢ thuat XN: mién dich

tb dao (islet cell -

Pinh ZHbA1c

Glycated hemoglobin la mét dang cla
hemoglobin lién két cdng hoa tri vai
glucose.

HbA1 duwoc tao thanh do sy glycosyl hoa
nhdm amin tv do cla valin & dau N tan
clia chudi beta vai cac carbohydrate khac
nhau.

H N-protein H H

H (e]
Y Vi |
\(|:/ \(IZ/ H~-C ~— N-protein
HCOH HCOH C=0
rapid | slow
HOCH + HzN-protein HOCH HOCH
HCOH HCOH Amadori HCOH
rearrangement |
H(|30H HCOH HCOH
CH;OH CH;OH CH,OH
Aldimine >
Glucose (Schiff base) Ketoamine
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= MOt lvgng nhd HbA bi glycosyl hoa tao
thanh glycohemoglobin.

» HbA1 binh thuwong tir 5-7%, bao gom:
> HbAlal: HbA ginvéi F 1,6-diP
> HbA1a2: HbA gan v&i G-6-P
> HbA1b: HbA gén véi F-6-P
> HbAlc: HbA gén véi G

Lwu y:Cac bénh ly vé Hb va bénh Iy anh
hwdng dén s6 lwong hdng cau va chat
lwvong hemoglobin cé thé lam sai léch két
qua xét nghiém vé glycohemoglobin

= HbA1lc chiém 75-80% lwong HbAL (tirc
4-6% HbA). Doi séng hdong cau binh
thuong la 120 ngay, phan &ng glycosyl
hod xdy ra ty 1& thuan véi ndng d6 G
mau.

> XN %HbA1c Ia chi diém cho ndng d6 G

mau trung binh trong 2 thang truédc dé
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= Bénh nhan BT cé %HbAlc cao hon
binh thuwérng = hitu ich cho chdn doén
va theo déi diéu tri DTD, du bdo nguy
co bién chirng.

= C6 nhiéu pp khac nhau do %HbA1c: sic
ky ai lwec, sac ky trao déi ion, dién di,
mién dich, sinh hoa...

= KQ khéng chinh xac khi: thay déi bat
thudng sé lwong héng cau, néng dd
Hb, hién dién cdc bién thé Hb bat
thuong, ky thuat XN...

HbA1c Pwong huyét binh quan
chi sb mg/dL mmol/L
| 130 350 = 19.3 |

10.0 250 13.7

iem

2

Nguy h

E
-]
|

6.0 115 '
5.0 80 a.7
2.0 50

2.6

Bang kiém soat
dwong huyét

®

R4t tot

Can than trong khi xét méi twong q_ua‘n-s:‘f" |
gitra HbA1lc va glucose /mau '
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Dinh lwo'ng fructosamin mau

Fructosamin 1a san pham glycosyl hod
cla G vdi protein trong huyét tvong, ma
cha yéu 1a albumin.

T1/2 cta albumin ndi sinh 13 2-3 tuin =

PL fructosamin 13 XN danh gia su kiém <

s0at néng dd G mau 2-3 tuan trwdc do.
Néng dé binh thwong 1.5 — 2.4 mmol/L.

Lwu y: Khong s&t dung XN nay & BN suy
dinh dudng, néng d6 dam mau thap do
bénh ly va khdng dung chan doan BTD
thai ky.

Dinh lwo'ng microalbumin

niéu

= Albumin xudt hién trong nudc tiéu
duwoc xem 13 dau chi diém sém cda

bénh than do-> BL Albumin niéu gidp . %
phat hién bién ching than giai doan .

som.

» Phuong phap XN: 2 pp trén nudc tiéu
24h va trén mau nudc tiéu ngau nhién
(ti s6 UACR) (xem bai cdc XN than —
nuwdc tiéu)

= BN DTD nén duwogc thuwc hién XN nay
moi 6 thang
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3. ROI LOAN
HA GLUCOSE MAU

- Dinh nghia

- Ddp ing sinh ly v&i ha glucose mau .8

- Phan loai

. Cac nguyén nhan gay ha glucose

z

mau
. Cac xét nghiém/thr nghiém danh
gia ha glucose mau

16/09/2019
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3.1 Pinh nghia

x Ha glucose mau (hypoglycemia) la
tinh trang ma khi dé téc d6 st
dung glucose clia cac mé > téc dd . :
cung tng glucose (tan tao + hap - i
thu tlr rudt) (Guettier, 2006) '

3.2. bap wrng sinh ly

v&i ha glucose mau

> Thay d6i ndng dé hormon tuy (dap
rng nhanh).

> Dap rng giao cam va thuwgng than

> Giam chirc nang té bao hé TKTW

> Nong d6é GH va cortisol (dap &ng
cham).
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3.3. Phan loai

> Ha glucose mau khi déi (fasting
hypoglycemia)

> Ha glucose mau phan &ng |
(reactive hypoglycemia) hodc ha =8

glucose mau sau an (postgrandial N o
/ alimentary hypoglycemia)

> Ha glucose mau do kich thich
(induced hypoglycemia)

3.4. Cac xét nghiém
danh gia ha glucose
mau .‘
» Dinh lwgng peptid C khi doi ‘._I-.';;.,.';-'ff
> Dinh lwong glucose huyét twong i

khi doi g

> Dinh luwgng insulin huyét tuong
khi doi.

> Dinh  lwgng proinsulin huyé’t
tuong khi doéi

> Thir nghiém nhin dél kéo dai
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DPinh lwong proinsulin huyét twong khi déi
Proinsulin dwgc phan cat bdi cic protease PC1/3,
PC2 va carboxypeptidase E = insulin va peptid C.

Proinsulin ¢4 T1/2 dai hon insulin, chiém 5-30%

lvong insulin trong tuan hoan, cé kha ning gin vao'.‘;‘_
thu thé insulin va cé 5-10% hiéu nang chuyen Y
clainsulin :
PBuogc chi dinh dé A u tiét insulin, khiém khuy
enzym PC1/3 hodc dot bién gen m3 hod proinsulin =+~

Phan tich KQ:

= Ngudi binh thwong, ha G mau cé promsulln
khi déi binh thuong. S

= BN cd u tiét insulin c6 tdng proinsulin khi dgi¥

= BN c6 khiém khuyét enzym PC1/3 c6 insulin®>Z
rat thap + proinsulin cao.

Thir nghiém nhin dél kéo dai:
DPang tin cdy nhat chdn dodn nguyén
nhan gay ha glucose mau khi déi,
giup xac dinh hodc loai trir u tiét
insulin (cé thé ho trg bai phuong: ;
tién CbHA)

Th& nghiém phai dwgc theo déi va
kiém soat tai BV, c6 thé Ién dén 72
gio
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CARBOHYDRAT BAM SINH
. Bénh & glycogen »
. Khiém khuyét trong chuyén hod.
galactose '.
. Khiém khuyét trong chuyén hod
fructose

. Bénh * mucopolysaccarid
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1. La mot nhém cac RLCH di truyén do
thi€u hut mot hay nhiéu enzym lién
quan dén cac qua trinh CH glycogen.
2. Céc bat thudng nay cé thé biéu hién
nhu cac bénh ly cta gan, tim, co
xwong
3. Cé khoang hon 12 type.
Enzyme Developm
Type  deficiency Incidence Hypo- Hepato- | Hyperlip- | Muscle ent/p Other
(Eponym) (births) glycemia? megaly?  idemia? symptoms . 'symptoms
(Gene'?) prognosis
Fanconi-
Bickel
bt Glucose
fermey gtrans orte
5D XI / r—p— ? Yes Yes No None
GSD 1L, e umo)
ho longer
considere
d a GSD
. Growth
Glycogen Occasiona failure in
GSD 0 synthase |? Yes No No | muscle some
(GYS2) cramping
cases
GSD I/ |Glucose-6-|, . .
GSD 1 phosphata . Lactic
50,000 — Growth |acidosis, h
von se a1l Yes Yes Yes None P )
Gierke's  |[GBPC/ 5L 100,000 ailure yperurice
. [l =plel mia
disease) |[C37A4) —
. *
GSD 11 / —:\f':a_ Lin aD:itzh L
GsD2 P 40,000 Muscle |28 Heart
olucosidas No Yes No vears
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https://en.wikipedia.org/wiki/Hypoglycemia
https://en.wikipedia.org/wiki/Hepatomegaly
https://en.wikipedia.org/wiki/Hyperlipidemia
https://en.wikipedia.org/wiki/Fanconi-Bickel_syndrome
https://en.wikipedia.org/wiki/Glycogen_storage_disease_type_XI
https://en.wikipedia.org/wiki/Glucose_transporter
https://en.wikipedia.org/wiki/GLUT2
https://en.wikipedia.org/wiki/Glycogen_storage_disease_type_0
https://en.wikipedia.org/wiki/Glycogen_synthase
https://en.wikipedia.org/wiki/GYS2
https://en.wikipedia.org/wiki/Muscle_cramp
https://en.wikipedia.org/wiki/Glycogen_storage_disease_type_I
https://en.wikipedia.org/wiki/Von_Gierke's_disease
https://en.wikipedia.org/wiki/Glucose-6-phosphatase
https://en.wikipedia.org/wiki/G6PC
https://en.wikipedia.org/wiki/SLC37A4
https://en.wikipedia.org/wiki/Glycogen_storage_disease#cite_note-Roth-4
https://en.wikipedia.org/wiki/Glycogen_storage_disease#cite_note-5
https://en.wikipedia.org/wiki/Glycogen_storage_disease#cite_note-6
https://en.wikipedia.org/wiki/Growth_failure
https://en.wikipedia.org/wiki/Lactic_acidosis
https://en.wikipedia.org/wiki/Hyperuricemia
https://en.wikipedia.org/wiki/Glycogen_storage_disease_type_II
https://en.wikipedia.org/wiki/Pompe's_disease
https://en.wikipedia.org/wiki/Acid_alpha-glucosidase
https://en.wikipedia.org/wiki/Glycogen_storage_disease#cite_note-Ausems-7
https://en.wikipedia.org/wiki/Glycogen_storage_diseasecite_note-ceaccp.oxfordjournals.org-8
https://en.wikipedia.org/wiki/Muscle_weakness
https://en.wikipedia.org/wiki/Heart_failure
https://en.wikipedia.org/wiki/Glycogen_storage_disease_type_III
https://en.wikipedia.org/wiki/Cori's_disease
https://en.wikipedia.org/wiki/Glycogen_debranching_enzyme
https://en.wikipedia.org/wiki/Myopathy

Galactose la MS cau tao lactose, thanh phan chinh
cla sita va cac san pham tir sita = bénh biéu hién
& tré nhii nhi
RLCH galactose 1 m6t nhém bénh di truyén it gdp,
gdy thi€u hodc khéng cé6 1 trong 3 enzym CH
galactose > 1 galactose mau, galactose niéu (+)

* Thiéu hut Galactokinase

e Thi€éu hut Galactose-1-phosphate urldyl
transferase (GALT)

* Thiéu hut UDP galactose-4-epimerase

F cé thé xuat hién trong nudc tiéu sau &n,
ubng thyc phdm cé chita F = khoéng cd y
nghia lam sang.
C6 3 nhém RLCH fructose do thi€u enzym can -
thiét cho CH fructose, tat ca déu di truyén lan Y -
trén NST thuong.
o Fructose niéu vd can (Essential
Fructosuria) la do thiéu hut fructose
kinase cua gan, la bénh lanh tinh.
o Khéng dung nap F di truyén do thiéu F-1-
phosphat aldose = ( F-1-P trong té bao.

o Thiéu F-1,6-diphosphatase
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Trac nghiém 1

M6t bénh nhan nam 26t vao vién trong
tinh trang lo mo, dwoc chan doan |a -
DPTD type 1, dit liéu ndo sau day cé tinh ,'.".';'
thuyét phuc hon ca cho chan doén

nay?

Tién st ¢ ba, me rudt, chi gai bi DTD.
Béo phi, tap trung m& vung trung tam
HbA1C =9.5%

Hoi thd cé mui ceton va centon niéu

(+).

Trac nghiém 2

Bénh nhan ni¥ 65 tudi, duwoc chan doan
DTD type 2. Xét nghiém nao sau day
giup theo di tuan thud diéu tri trong
vong 3 thang cldia BN nay:

Puong huyét doi

Pudng huyét bat ky

Nghiém phap dung nap Glucose

HbA1C
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MCQs 3

A 55 year old man presents to your for a check-up, his BMl is 29 and his
Blood pressure is 163/80. His examination is otherwise normal. You check
a U and E, Random venous glucose and Lipid profile. His bloods return
normal except his random glucose is elevated at 11.9 mmol/l. You
telephone him to discuss his results - he tells you he has been feeling
increasingly tired recently but denies polyuria, polydipsia or any visual
disturbance.

Which of the following is true?

A. This patients is symptomatic with a blood sugar in the diabetic range -
he has type 2 diabetes

B. An HbAlc would not be useful in helping to diagnose this man with
diabetes

This gentleman has impaired fasting glucose

o0

This gentleman should be started on Metformin

E. A second venous glucose reading (ideally fasting) is needed to confirm
diabetes

MCQs 4

You are asked to see a 19 yo female who was brought to A and E by her
sister because she was drowsy, disorientated and speaking incoherently.
They mention she has lost lots of weight in the past few months and had
fainted once today. O/E her BP is 80/40, she is tachycardic and has a weak
thready pulse. Her blood glucose is 2.1 mmol/L and her U and E and bone
profile shows the following: Na+ 125 (135-145), K+ 5.7 (3.5-5), Urea 8 (2.5-9)
Creatinine 90 (40-110). Her sister states she has hypothyroidism

What is the most likley diagnosis

Type 1 diabetes
Dehydration
Myxedema coma

Diuretic abuse

mo O w>

Hypoadrenalism
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