2003)

1

Diabetic retinopathy

10 2

(Diabetic nephropathy)

Microvascular Complications

Diabetic nephropathy

(Kinoshita et al, 2002; Kramer et al,

(Mogensen, 2003)

(microalbuminuria)

proteinuria)

2.
3.
2.
3
( 175 mmol/L)
2

35
(Glomerular filtration

pressure)

130/80

2.3

Diabetes nephropathy

25-40

rate:GFR)

(albuminuria)

(macroalbuminuria

140/90

( 2.1)

25

overt

plasma creatinine

(Arterial

30
20-

blood



No nephropathy

01 % Microalbuminuria

DEATH

0.1 % 1 28 %

Macroalbuminuria %
03 %
1 23% 192 %
Elevate plasma creatinine

Or renal replacement therapy

21 (Mogensen, 2003)

Thai Multicenter Group on Diabetes Mellitus Vascular Complications in Non-insulin

Depentdent Diabetes in Thailand (1992)

10 35.75
160/95 . 38.4
Tsalamandris (1994), Sosenko (2002) Lovell (2004)

20



(International Diabetes Federation and International Society of Nephrology, 2003;

Mogensen, 2003)

arterioles glomerular  capillaries
(microangiopathy) (macroangiopathy)
artherosclerosis, infarcs ischemic atrophy glomeruli tubules (
, 2534, , 2546)
21 ( , 2547)
1 Early hypertrophy - hyperfunction
2 Silent stage normal albumin
excretion Glomerular lesions 2-3

glomerular basement

Membrane thickening

3 Persisting microalbuminuria 7

4 Overt diabetes nephropathy 15-18

5 End stage renal failure 25
; (2546)

(hemodynamic
alteration) afferent
arterioles glomeruli hyperfiltration 45-50

Endothelial cell

Diabetic nephropathy 5 (American Diabetes Association, 2004)



1 Early hypertrophy - hyperfunction

glomerular volume
<20 mg/min)

glomerular filtration rate (GFR)

( UVAE <30 mg/ 24hr

serum creatinine

(GFR 140- 160 ./ )
GFR 130 0 1 ( 2.1)
2 Silent stages with normal albuminuria excretion
3-7 Dipstick
test Radioimmunoassay
1 glomerular hypertrophy, capillary basement membrane thickening,
mesengial widening GFR
3
3 microalbuminuria 20
- 200 / 30-300 ./24
nodular diffuse glomerulosclerosis GFR
overt nephropathy
irreversible nephropathy
4 macroalbuminuria ( 200
/ 300 ./24 ) urine dipstick test
Diabetes retinopathy GFR
Irreversible  renal  impairment overt

glomerulosclerosis

tubular atrophy

arteriosclerosis
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5. Renal Failure advanced renal insufficiency
end stage renal disease (ESRD)
ESRD 3-7 1

Creatinine clearance 1 10-15

(hemodialysis),
(continuous ambulatory peritoneal dialysis, CAPD), (kidney

transplantation)

Aekplakorn (2003) 9.6
35
(acute) (chronic)
95
2 2 1
18.7-43.5 overt nephropathy 1.6-5.1 (Thai

Multicenter Research Group on Diabetes Melitus: Vascu'ar complications in non-insulin
dependent diabetes Thailand, 1994; Suwanwalaikorn et al. 2004)
Suwanwalaikorn (2004) v
30.1
(International Diabetes
Federation and International Society of Nephrology, 2003)
Nitiyanunt (1992) Diabetes

nephropathy ' 18.7 - 43.5

( 2.2)



3 2.3)

1 24-hr collection
24 '

2. Timed collection

3. Spot collection
2.2

Renal Disorders
Preeclampsia

Diabetes

Immune-related disorders: systemic lupus

erythematosus, IgA nephropathy

Wegener's granulomatosis, rheumatoid arthritis

Acute and chronic renal failure
Reactions to nephrotoxic drugs
Bence Jones proteinuria

Myoglobinuria/hemoglobinuria

Rena transplant

2.3
Association, 2004)
Category 24-h collection
(g/24n)
Normal 30
Microalbuminuria 30-299

Clinical albuminuria >300

Timed collection
(ng/min)
20
20-199

> 200

12

(Konen Shihabi, 1993)

Non-renal disorders
Surgery
Anesthesia
Sickle cell disease
Hypertension

Atherosclerosis and infarction

(American Diabetes

Spot collection
(Nig/mg creatinine)
30
30-299

> 300
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ACE

Lovell (2004)
Angiotensin converting enzyme inhibitor (ACEI) Perindopril  (2-8 mg),

Captropril  (25-100mg), Enalapril (5-30 mg)

ACEI
1 1 T
( 2.4)
Bergemann (1992) ACEIl 12
66 Liou
(1995) Captopril
2 18 6
Captopril
Captopril
(2.64+0.47, 2.01+0.44, 1.76+0.42, 1.93+0.42 g/day
0612 18 )
Laffle (1995) Captopril
3 ACEI '
( 1 60 (ig/min 39 ug/min 3)
6,912 24
67.8 (risk reduction = 67.8%)
Mancini (2000) ACEI

endothelial cell
Immunoglobulin A nephropathy (IgAN)
Tutuncu (2001) ACEI 12 12
102.03+32.77

mg/24hr 77.63+26.49 mg/24hr 24
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hyperglycemia

(Ivy, 1997; Wallberg-H, 1998) -
HbAlc, ( . . Department

of Health and Human Services, 1996; Grundy, 1999)

2.4 (Konen and Shihabi, 1993)
Increase excretion Decrease excretion
Exercise Steroids
Upright posture Good glycémie control
Poor glycémie control Smoking cessation
Inflammatory conditions Antihypertensive therapy
Hypertension Angiotensin converting enzyme inhibitor
? n
2.

(Kirk et al, 2004)

80
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(Kirk et al,

2004)
(Hypertension) (cardiovascular
disease ), (Stroke) (osteoporosis)
(depression) (Powell, 1987, Wood, 1991;
Helmrich, 1991 ; ACSM, 1993; Shinton, 1993; Drinkwater, 1994) ( 2.5)
Durationsme

» Dependent on age and intensity

* Generally 150 minutes moderate-
intensity activity per week

 Shacktivity: 10 minutes ot activity
three times per day

Context/progression A

- Spat and recreation

* Paid work Frequency
* Unpaid work
P ) » Research suggests spreading
» Transport - requires sate' Physical physical activity over five days
environment o perweek is best
. Cultural activity « Activity should be lifelong for

« Incidental - eg, continued benefit

gardening, yard work

Type :
« Importance depends on risk Intensity
factors tor disease or condition * Moderate activity - achievable
for most

* A balance of aerobic and
strength is best if possible * Increased benefit with
vigorous actrvity

* Aerobic
i . Light activity may be of benefit
Resistance to some people and is better
m \ffeight-bearing than no activity
2.2 (Carr, 2001)

30 3-5



30

25

Condition

10

( 2.2)

Reducing risk

Alzheimer's disease +

Anxiety ++

Asthma +-

CHD +++

CORD +

CVA (stroke)* +

Cancer:

¢ Breast ++

¢ Colon +++

¢ Endometrium +

e Lung +

¢ Prostate +

Depression ++

Diabetes (type 2) +++

Hypertension ++

Longevity

Obesity ++

Osteoarthritis

Osteoporosis ++

Peripheral vascular disease

Pregnancy

Smoking +

Stress ++

Ulcer, duodenal +
Key

+ small effect ¥+ moderate erect +H+tlarge erect, as suggested Dy evidence
Important: = strengtn exercises:

puciisned studies, not on tre strengtn or evidence

Moderate activity Is important

Lavrencic

(2000)
50 - 70

30

Reduce
symptoms

+++

+++

++

++

stroke prevention: strength exercise IS Important

Stewart

peripheral vascular disease

(collateral vessel formation)

Improve
outcome

+++

++
++

++

++

+++

+++

+++

+++

++

++

++

A =moderate actlvfy E
= weight Deanng activity Tnrs tawe comments Cn the strengtn Of erect or pfiysica acilvity

(2002)

16

(Carr, 2001)

Type of activity

>>>>>

>

A E
A E

E A

()A

> > > > >

energy expendRure

the renaPtmaton post-CVA.

30 3-5



tolerance

Chiasera (2000)

Mogensen (2003)

METS 3.5 - 7 kcal/min)

( 2.5)

2.6

HbA1C

Intraglomerular

Pressure

Glomerular hypertrophy

endothelial cell

17

glucose

30 3-5

(3.0-6.0

Overt Diabetes nephropathy

Intensive insulin therapy

ACEI, Calcium antagonist

Euglycemia, ACEI

Calcium antagonist

Aldose reductase inhibitor

(1994)

HbA1C < 7.0%
FBG < 120 ./
SBP<130

DBP<80

MAPdOO
albuminuria<70 ./
24 . ,GFR<130 ./

BP<140/85

microalbuminuria

GFR -
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12 ( )

mesangial
volume expansion glomerular basement membrane
Albright (1995)
2 5 12
mesangial volume
( )
Chiasera (2000)
1 5 20
Calle-Pascual (1993)
10
500 Kcal/week 32.7
500- 1000 Kcal/week 317
1000 Kcal/week 33.6
Normoalbuminuria 40.1,52.4, 67.7
Banz (2003) 10
60-80 40 3
10
34.7+7.5 gl24hr 27.1+£5.2 mg/24hr 22

American Diabetes Association. Physical Activity/Exercise and Diabetes Mellitus
(2003) Swartz (2003) (sedentary

group) 4000 - 5000



Inactive Sedentary 3500

2.7)
2.1 /
(Tudor locke and Bassett Dr, 2004)
3500 Sedentary
3500 - 6500 Low active
6500-8500 Somewhat active
8500-10000 active
10000 High active
Gregg (2003)
~ ’) '
Frank (1999) .
(
3.2 ./ ) (3.2-4.8

(4.8-6.2 . ) ( 6.4 . )
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Hakim (1999) Honolulu Heart Program

coronary heart disease

(active life
style)
1.5 ( 2.4
)
Hakim (1999) Home daily walking program
30
40-50 low intensity exercise
Hospital based program
Frank (1999)
( 2.5)
' 2- 45 METS I
moderate-intensity activity
Manson (1999)
( 80 )
Frank (1999)
70102 40-65
30 35
Walker (1999) 1 5
12

lipid profile



Manson

73743

Gregg

8.5

Swartz

activity)

4000

Swartz

»

Gregg

Gregg

10000

(2002)
30 3-5
(2003) 1
400
15
(2003) The American College of Sports Medicine (ACSM)
(Moderate intensity physical
30 3-5
ACSM 2 3-5
2000 1
6000
(2003) 10000 8
45-65
10000
(2003) 8

Center for Disease Control and Prevention (CDC)

(2003) 2
39
29 34
54 Sciacqua (2003)



endothelial cell

22

Johnson (2005) Hill (2005) American Diabetes Association
2400 6400
Daily Physical Activities
Limb Moverrent Postures Transiions Gats
left footmove Lie torecline Recline to lie Jump Walk
ieftfootmow Re§I|ne o sit Sitto tecllng Tight leg Down Siais
L Stard L riahtfoot moe Recline o stand Stand to recline both eg Bike
J Sittostand ~ -L  Stand tossit
Lie Recline Stand Lean
feet an ground , \ ,
face up leftleg owr right pick upobject - - upright (normal)
face down rightleg overleft leftfootup  -1-  rightfootup
onleft shoulder upright (normal) left foot underseat left shoulder against wall
onrightshoular leftlegowrright — rightfootunderseat right shoulderagainstwall
right leg overleft hoth feet under seat elbow ona counter  —
elbows on legs feet elewted
2.3 (Zhang K , 2003)
ACEl
Steen (1999) Foianini (2000)
ACEI
6 glucose tolerance



Kinoshita (2002)
ACEI
3000
8
(139+14.4 . , 146+10.1
(P<0.01) Diastolic
baseline (78.0+8.7 , 85.6x10.7 ,

triglyceride

(PO.05)

(3.0-6.0 METS

3.5-7 kcal/min)

ACEI

10000

Systolic
, Pp<0.05)

PO.05)

ACEI

ACEI

23
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