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Greetings, highly respected professors, doctors, colleagues, students, ladies and gentlemen, 

The incidence of kidney diseases has significantly increased over the past several years. This rise is 
a major concern for our society because, without proper care and treatment, the patients may prog-
ress to end-stage kidney disease, which requires advanced treatments such as hemodialysis or even 
renal transplantation. These conditions not only present daily challenges, including financial prob-
lems, but also place a burden on families and society as a whole. In response, our doctors, particu-
larly nephrologists, are continuously seeking effective solutions to address this issue, which is sup-
ported by the guidance and policies of our government and Ministry of Health, as well as the 
substantial assistance and collaboration from our partner, Japan. 

At today’s conference, we will hear from international doctors from Japan and Singapore in the first 
and second sessions, respectively, followed by presentations from our local doctors in the third 
session. This year’s conference is particularly special as we are introducing our new generation of 
nephrologists as speakers. Moreover, the presentations will cover a wide range of topics, including 
hemodialysis, chronic kidney failure, acute kidney injury, glomerulonephritis, as well as many other 
interesting topics. The main purpose is to raise awareness among the public and medical profes-
sionals about the prevention, diagnosis, and management of kidney diseases in order to enhance the 
well-being of the Cambodian people. 

I strongly hope this occasion will be a valuable opportunity for all of us, the participants, to expand 
our knowledge in nephrology by discussing and sharing information and updates related to kidney 
diseases. This conference will also benefit our young nephrologists, helping them to further develop 
their expertise in the field. By doing so, we can improve our ability to provide better care and treat-
ment for our patients. 

Last but not least, I want to express my sincere gratitude for your precious participation. I wish you 
all the very best and am honored to announce the opening of the 7th Annual Conference of the 
Cambodian Association of Nephrology. 
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The Seventh Annual Conference of
Cambodian Association of Nephrology

Innovation in Kidney Care in Cambodia 
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Dietary therapy tailored to dialysis treatment

Yukie Kitajima Ph.D., R.D.

Dept. of Medical Nutrition, Tokyo Healthcare University

Understanding and Managing IgA Nephropathy

Liew Seng Teck Adrian M.D.
Mount Elizabeth Novena Specialist Centre, Singapore

The goals of dietary therapy in chronic kidney 
disease are to slow the decline in renal function, 
prevent the onset and severity of hemodialysis 
complications, and prevent nutritional disorders. 
The basics of a dialysis diet are salt and water 
restriction, adequate energy and protein intake, and 
potassium and phosphorus restriction. Phosphorus 
management is difficult and can accelerate the 
onset of complications, especially when sufficient 
dialysis or administration of phosphorus-lowering 
drugs (phosphate binders) is not possible. The 
maximum intake of phosphorus is about 800 mg 
per day, and any more than that will accumulate 
in the bloodstream. One can absorb accumulated 
excess phosphorus by using a phosphate binder. 
However, this assumes that one’s phosphorus 
intake is regulated by food consumption. The 
higher the variety and amount of food consumed, 
the higher the intake of phosphorus. The amount 
of phosphorus in grains is low, while beans and 
nuts are high in phosphorus. Phosphorus is also 
not abundant in fruits and vegetables. On the other 
hand, seafood, meat, dairy products, processed 
foods, and organs are high in phosphorus. Organic 
phosphorus is found in natural foods such as 
meat and vegetables as phosphoric acid bound to 
proteins. As a result, organic phosphorus is easily 
hydrolyzed and rapidly absorbed by the intestines. 
The absorption rate for phosphorus from meat 
is 50%, while the absorption rate for organic 
phosphorus found in fruits and vegetables is 30%. 
Unlike organic phosphorus, inorganic phosphorus 

found in food additives is not bound to proteins and 
is therefore rapidly absorbed by the intestines. The 
absorption rate for inorganic phosphorus is close to 
100%. We need to assess what foods our patients 
eat most often and then guide them in making the 
necessary dietary changes. Educating them on 
how to eat well and make good choices will help 
maintain their nutritional status and prevent the 
development of complications. However, if standard 
hemodialysis (3 times/week, 4 hours/treatment) is 
not possible, a low-protein diet therapy should be 
used.

IgA Nephropathy is the most common biopsy-
proven glomerulonephritis globally, often affecting 
young patients at the most economically productive 
period of their lives. While generally considered 
to be a slow progressive disease, the lifetime risk 
of end-stage kidney failure remains high. There is 
a well-recognized ethnicity driven risk of kidney 
failure with Asians generally accepted to have a 
more aggressive course. Incidence of the condition 
continues to be a gross underestimate globally 
and is determined by biopsy practice, access to 
health screening and health seeking behaviors. 
Currently, proteinuria remains the key biomarker 
that is used to identify individuals at high risk of 
disease progression with anti-proteinuria therapy, 
therefore, being long accepted as the standard of 
care in patients with IgA nephropathy. Recently, 
the addition of SGLT-2 inhibitors has been shown 
to improve renal survival outcomes in subgroup 
analysis of large-scale CKD clinical trials where a 
significant proportion of IgA nephropathy patients 
were included in the study population. Despite this, 
a high proportion of patients continue to develop 
kidney failure requiring kidney replacement 
therapy. Until recently, corticosteroids had been the 
only immunosuppression therapy recommended 
by guidelines for treatment of high risk individuals 
but unfortunately, were associated with a high 
prevalence of unwanted side-effects including 
life-threatening infections. The elucidation of 
the pathogenesis of IgA nephropathy over the 
last 2 decades has improved our understanding 

of the course of the disease with increased levels 
of poorly galactosylated IgA1 (Gd-IgA1) being 
recognized as the key inciting event of the condition. 
Consequently, this has generated significant 
interests in testing novel therapeutic agents 
targeting different aspects of the pathogenic 
pathway in large number of well-conducted 
clinical trials. Endothelin A receptor antagonists 
are set to be included as an agent targeting the 
downstream cellular proliferation and fibrotic 
effects of the disease, with studies showing their 
effectiveness in further lowering proteinuria on top 
of RAS blockade. More importantly, new studies 
have started to demonstrate the effectiveness of 
novel drugs in ameliorating the upstream effect of 
Gd-IgA1. This can be achieved through a targeted-
release budesonide or agents blocking BAFF and/
or APRIL pathway, opening up an exciting area 
of a potential ability to control IgA nephropathy 
at its root cause. Finally, complement inhibitors 
affecting different pathways of the complement 
cascade is being investigated as a potential 
alternative to systemic corticosteroids in reducing 
the inflammatory damage and progression of CKD 
in this patient population. Indeed, the number 
of therapeutic options for the treatment of IgA 
nephropathy will increase substantially in the next 
few years and the clinical practice guidelines are 
likely to have to keep up with the pace of drugs 
being approved for this condition.

Abstracts Abstracts
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AbstractsAbstracts

Contrast Induced Nephropathy : Current Practice

HOV Chomroeun M.D.

Calmette Hospital

Radiological procedures utilizing intravenous 
iodinated contrast agents are being widely utilized 
for both therapeutic and diagnostic purposes. This 
has resulted in an increasing incidence of procedure-
related, contrast-induced nephropathy (CIN) when 
the kidney function altered severely in particularly. 
CIN is commonly defined as a decline in kidney 
function occurring in a narrow time window 
after administration of iodinated contrast agents. 
Although self-limiting in most cases, CIN carries a 
risk of more permanent renal insufficiency, dialysis, 
and death.
It remains a common and serious complication 

among at-risk patients after exposure of contrast 
agents. Therefore, it is important to identify 
patients who are at risk during early stages to 
implement preventative strategies to decrease the 
incidence of CIN.
Minimizing the amount of contrast administered 
and providing adequate hydration are the 
cornerstones of an effective preventative approach. 
This topic focuses on the basic concepts of CIN 
and summarizes the current understanding of its 
pathophysiology. In addition, it provides current 
practical recommendations with respect to CIN 
prevention and management.

Drug-induced acute tubular necrosis (ATN) is a 
significant and potentially life-threatening condition 
characterized by the rapid deterioration of renal 
function due to toxic effects of medications on renal 
tubular cells and is the common cause of acute 
kidney injury (AKI). Antibiotics are one of the 
most common causes, especially Vancomycin and 
aminoglycoside.
The pathophysiology of drug-induced ATN involves 
direct toxicity to renal tubular epithelial cells,
leading to cellular dysfunction, necrosis, and 
impaired tubular reabsorption. Risk factors such 
as preexisting renal impairment, advanced age, 
proteinuric diabetic or hypertensive, hypotension in 
liver and heart failure and high cumulative doses of 
nephrotoxic drugs increase susceptibility to ATN.
Clinical presentation varies from asymptomatic 
renal dysfunction to severe acute kidney injury 
(AKI)
with oliguria, fluid overload, electrolyte 
disturbances, and uremia. Diagnosis is typically 
made based on clinical history, detailed medication 
history, laboratory findings (e.g., elevated serum 
Cheatinine, decreased urine output), and sometimes 
renal biopsy may be necessary in ambiguous cases 
to confirm the diagnosis.
Management strategies focus on discontinuing the 
offending drug promptly, supportive care

including fluid and hemodynamical management, 
electrolyte correction, and renal replacement
therapy in severe cases. Prevention involves vigilant 
monitoring of renal function in patients at risk,
dose adjustment in those with impaired renal 
clearance, and avoidance of nephrotoxic drug 
combinations whenever possible.
In conclusion, drug-induced ATN represents 
a critical clinical entity necessitating early 
recognition and intervention to mitigate renal 
injury and improve patient outcomes. Healthcare 
providers should remain vigilant in identifying 
potential nephrotoxic insults and managing them 
appropriately to minimize morbidity and mortality 
associated with drug-induced ATN.

KEYWORDS: Acute kidney injury (AKI), Drug-
induced Acute tubular necrosis (ATN), Antibiotic, Fluid 
management, Renal Replacement Therapy (RRT)

The Management of Drug-Induced Acute Tubular Necrosis

SENG Raksmey M.D.

Calmette Hospital, Phnom Penh, Cambodia

Practical and Cost-Effective Applications of the Furosemide Stress 
Test in AKI Management

LON Virithy M.D.

Khmer Soviet Friendship Hospital

Acute kidney injury is a serious condition that 
increases morbidity and mortality in hospitalized 
patients. progress to severe AKI requiring renal 
replacement therapy (RRT) is crucial for timely 
intervention and resource allocation. Despite 
advances in AKI management, there remains a 
critical need for reliable prognostic tools to guide 
clinical decision-making.
The Furosemide Stress Test (FST) has emerged as 
a pivotal diagnostic tool in the clinical assessment 
of acute kidney injury. The FST, involving a single 
dose of the safe and inexpensive diuretic furosemide 
and measuring urine output response, provides a 
dynamic assessment of kidney function. FST has 
significant benefits in predicting the need for renal 
replacement therapy, including hemodialysis, and 
in forecasting the recovery of kidney function in AKI 
patients on dialysis.

Key points include the FST’s physiological basis, 
methodology, and interpretation. Evidence indicates 
that the FST is a reliable predictor of severe 
AKI progression and the need for hemodialysis. 
Additionally, the FST predicts kidney function 
recovery in dialysis patients. The test’s cost-
effectiveness and safety enhance its clinical 
utility, often outperforming similar tests in AKI 
management.
In conclusion, the FST is a valuable addition to the 
diagnostic tools for AKI, aiding in early detection 
of patients at risk for hemodialysis and supporting 
predictions of kidney function recovery. Its dual 
utility enhances clinical decision-making, optimizes 
patient management, and improves outcomes, 
making it a cost-effective and safe approach for 
better patient care.
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Effect of Dialysis Operating Conditions on Solute Removal 

Ryoichi Sakiyama Ph.D. 
Department of Biomedical Engineering 

Osaka Institute of Technolog

Hemodialysis is one of the most popular treatments 
for renal failure patients in the world. 
In hemodialysis, uremic toxins are removed from 
the blood to the dialysate side by diffusion based on 
the difference in solute concentration between the 
blood and dialysate sides. Clearance, the removal 
performance of the dialyzer, increases with increased 
blood and dialysate flow rates. Therefore, for the same 
duration time of treatment, the flow rate operating 
conditions will affect the blood of the patient’s solute 
removal and thus the treatment effect. However, 
while increased blood flow increases clearance, it 
also increases fouling, and the adhesion of proteins 
to the membrane surface, and there is concern that 
fouling may degrade membrane performance. 
The β2 micro globulin (β2MG) (molecular weight 
11800) is an important marker of the removal effect 
of dialysis. In a 2013 JSDT report, the risk of death 

in patients with pre-dialysis β2MG concentrations of 
25-30 mg/L, assuming 1.0, decreased to 0.907 at 20-
25 mg/L, while it increased to 1.281 at 30-35 mg/L. 
Maintaining low blood β2MG levels in patients with 
renal failure by increasing β2MG clearance and 
providing treatment three times a week is important 
in terms of life prognosis. 
This presentation will discuss the effect of improving 
clearance through operating conditions on solute 
removal. 

：
：

：
（ ）

（ ）
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Management of CKD-MBD in the aim of organ protection 

Hitoshi Minakuchi M.D., Ph.D.

National Defense Medical College of Japan

CKD-MBD (Chronic Kidney Disease-Mineral and. 
Bone Disorder) is defined as systemic disease including 
renal osteodystrophy and vascular complications, 
and we have to control the concentrations of 
serum Ca, IP, iPTH in hemodialysis patients with 
appropriate methods. There are guidelines for CKD-
MBD of hemodialysis patients, for example, KDIGO 
(Kidney Disease Improving Global Outcomes, 
World), KDOQI (Kidney Disease Outcomes Quality 
Initiative ,USA), JSDT (Japanese Society for Dialysis 
Therapy, Japan), and some differences exist among 
these guidelines. New evidence came over recently, 
episode study 2021 proved that more severe control 
of serum IP ameliorate the progression of coronary 
artery calcification, and Parathyroidectomy vs 
calclmimetics study 2022 revealed that severe control 
of serum Ca, IP, iPTH with parathyroidectomy 
improve the mortality of hemodialysis patients. 

Enough dialysis dose, dietary restriction, and suitable 
prescription of phosphate binders are important 
to achieve severe control of serum IP. It is known 
that proton pump inhibitors which are frequently 
prescribed to hemodialysis patients decrease the 
effect of phosphor binders such as calcium carbonate 
and lanthanum carbonate. Adding on CKD-MBD 
control, the load of Mg, Fe, Zn and vitamin K or 
correction of pre-dialysis metabolic acidosis might 
be effective to avoid artery calcification. We have 
to think about osteoporosis among hemodialysis 
patients to reduce bone fracture, but there are few 
evidences for the osteoporosis among hemodialysis 
patinents. 
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Nutritional advantage of pre-dilution on-line hemodiafiltration  
for end stage renal patients 

Motoko Kato 1, 2, Shunichiro Urabe1, 3, Akira Kato1, 2, Shohei Matsuzawa2, Momoko Hukazawa2, Kamol Svay 4, 
Sovandy Chan4, 5, Yukie Kitajima1, 5, 6, Kenichi Kokubo1, 5, 7, Toru Hyodo1, 4, 5 

1: Ubiquitous Blood Purification International, Yokohama, Japan 
2: Eijin Clinic, Hiratsuka, Japan 
3: Juntendo University Faculty of Medical Science, Urayasu, Japan. 
4: Cambodian Association of Nephrology, Phnom Penh, Cambodia 
5: International University, School of Medicine, Phnom Penh, Cambodia 
6: Department of Medical Nutrition, Tokyo Healthcare University, Tokyo, Japan 
7: Kitasato University School of Allied Health Sciences, Sagamihara, Japan 

Key words 
Pre-dilution on-line hemodiafiltration, Hemodialysis, Amino acid, Nutrition, Sarcopenia, Frailty 

Abbreviations 
Pre O-HDF : pre-dilution on-line hemodiafiltration  HDF : hemodiafiltration
HD : hemodialysis  CKD : chronic kidney disease   PEW : protein-energy wasting 
NEAAs : nonessential amino acids  TAAs : total amino acids   EAAs : essential amino acids
BCAAs : branched-chain amino acids  CS : clear space   Cpre : pre-dialysis concentration 
m : milligram  Kt/V : K: clearance, t: time, V: volume 
AA : amino acid   Post O-HDF : post-dilution on-line HDF 
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Review article

Introduction 

In Japan, pre-dilution on-line hemodiafiltration (Pre O-HDF) is known to yield better overall survival than 
hemodialysis (HD). In particular, Pre O-HDF with a high substitution volume (≥40.0 L/session) has been shown 
to yield better all-cause and cardiovascular survival than Pre O-HDF with a low substitution volume (<40.0 L/
session) or HD [1].  
It is well established that patients on HD become malnourished and have an altered catabolic rate [2-4], and 
malnutrition has been shown to be associated with reduced quality of life and increased mortality among patients 
on HD [5, 6]. The multiple nutritional and catabolic alterations that occur in chronic kidney disease (CKD) was 
termed “protein-energy wasting (PEW)” by the International Society of Renal Nutrition and Metabolism [7]. 
PEW is the result of multiple mechanisms inherent to CKD, including undernutrition, systemic inflammation, 
comorbidities, hormonal derangements, the dialysis procedure, and other consequences of uremic toxicity [7]. 
Several studies have demonstrated that amino acid and protein losses during the dialysis session combined with 
low nutrient intake result in a lack of nutrients for muscle synthesis [8-11], indicating that dialysis treatment itself 
affects the protein and energy homeostasis of patients. Moreover, a substantial increase in net skeletal muscle 
protein catabolism occurs during dialysis treatment [12,13] and the undesirable effects of which persisted for at 
least 2 hours after the completion of HD [12]. 
There are two possible approaches to address this issue in blood purification therapy. The first is to minimize loss 
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Fig.1 Amino acid loss and clear space of patients on on-line HDF and HD

Patients on Pre O-HDF lost significantly less NEAAs than patients on HD. Patients on Pre O-HDF also 
showed significantly lower clear spaces for total AAs, NEAAs, EAAs, and BCAAs than patients on HD.

Figure 1: Amino acid loss and their clear spaces of patients on on-line HDF and HD 

of beneficial substances such as albumin and amino acids through dialysis. The second approach is to administer 
an intravenous amino acid solution for patients with renal failure to HD patients with poor nutritional status 
during dialysis. This method has long been used in conventional HD in Japan.

Amino acid leakage in HD and Pre O-HDF at equal Kt/V for urea 

We investigated differences in amino acid losses between HD and Pre O-HDF with equal Kt/V for urea to determine 
which modality is gentler, less invasive, more biocompatible, and ensures better nutrition [14]. Patients on Pre 
O-HDF lost significantly less glutamine and arginine (p<0.01 and P = 0.032) and significantly less nonessential 
amino acids (NEAAs) than patients on HD (P = 0.013). They also showed significantly lower their clear spaces of 
total amino acids (TAAs), NEAAs, essential amino acids (EAAs), and branched-chain amino acids (BCAAs) than 
patients on HD (TAA: p = 0.019, NEAA: p = 0.018, EAA: p = 0.024, BCAA: p = 0.042) [Fig.1]. 
Yamashita reported that loss of solutes with different pre-dialysis concentrations is better to be calculated as a 
ratio of the two and compared because the loss of solutes and pre-dialysis concentration are directly proportional 
[15]. Clear space (CS) denotes the volume at which the concentration of the solute of interest becomes zero. CS was 
calculated using the following equation. 
  CS = m ⁄ Cpre 
Here, Cpre is the pre-dialysis concentration of amino acids and m is milligram.  
When an amino acid has a large clear space, it means that a large proportion of that amino acid is removed 
relative to its blood concentration, and that a large volume of amino acids flows from extravascular pools into 
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blood vessels. The amino acid with the greatest CS in patients on either dialysis modality in this study was 
aspartic acid, followed by glutamic acid [Fig.2]. 
It can be said that because a smaller loss of amino acids was observed with Pre O-HDF when Kt/V for urea was 
equal, the amino acids volume that flowed into the blood from muscles and other amino acid pools was lower. This 
suggests that the protein catabolic rate is lower with Pre O-HDF.

 Significance	of	amino	acid	leakage	in	the	high-volume	Pre	O-HDF	

In our hospital, hemodiafilters, through which albumin leakage is slight, are used in elderly HD patients or 
those with malnutrition. In addition, high-volume Pre O-HDF is performed to reduce the diffusion efficiency of 
micromolecular substances. However, the degree of amino acid (AA) (micromolecular substance) leakage remains 
to be clarified. In this study, we compared AA leakage among high-volume Pre O-HDF, HD, and post-dilution 
on-line HDF (Post O-HDF). 
AA leakages after high-volume Pre O-HDF were significantly lower than HD and Post O-HDF. The CSs after 
high-volume Pre O-HDF were significantly lower than HD and Post O-HDF [Fig.3]. 
High-volume Pre O-HDF reduces AA leakage in comparison with HD and Post O-HDF. This blood purification 
method may be the most advantageous in preventing sarcopenia and frailty from the viewpoint of nutrition and 
dietetics. 

Summary and Conclusions 

When the body experiences trauma from an invasive procedure, it increases metabolism in an attempt to repair 
damaged tissues [16]. The body cannot meet this increased energy demand with sugar alone, so it breaks down 
muscle protein and uses amino acids such as glutamine and alanine, which are then released into the bloodstream 
to provide energy and repair damaged tissue. Because HD is an invasive procedure, it can be presumed that not 
only does HD directly leads to the loss of amino acids, but also that the body reacts to the trauma of bioincompatible 
extracorporeal circulation by increasing energy metabolism and catabolic rate. Low-molecular-weight amino 
acids are subsequently lost through HD and HDF, which remove substances through diffusion and convection. 
In fact, studies have shown that 4–12 g of amino acids are removed in a single dialysis session [17-20]. However, 
an increase in the protein catabolic rate and protein breakdown may result in excessive removal of amino acids. 
A gentler, less invasive, and more biocompatible dialysis technique would theoretically reduce amino acid losses. 
In elderly patients, the muscle protein synthetic response to protein ingestion is reduced. [21] Furthermore, the 
plasma AA leaks during dialytic therapy by diffusion and convection. The decomposition of the skeletal muscle 
may progress in order to replenish a lack of the pooled plasma AAs. [22] Considering these negative aspects of 
dialysis therapy, the treatment conditions for reducing AA leakage are required to prevent sarcopenia and frailty, 
which have recently been emphasized, especially in elderly patients receiving dialysis. 
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Fig.3 Total amino acid loss and clear space in high-volume pre on-line HDF, HD and post on-line HDF
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Fig.2 Clear space of individual amino acids in patients on on-line HDF and HD

The amino acid with the greatest clear space in patients on either dialysis modality was aspartic acid, followed by glutamic acid. 

High-volume Pre O-HDF showed significantly the lower total amino acid losses and their clear spaces than 
HD and Post O-HDF. 

Figure 3:  Total amino acids loss and their clear spaces in high-volume  
Pre O-HDF, HD and Post O-HDF 

Figure 2: Clear spaces for individual amino acids in patients on on-line HDF and HD 
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1: What is the dietary component to become blood sugar? 

Food is made up of three nutrients. These are carbohydrates, proteins and fats. Of these, carbohydrates are the 
main source of blood glucose when eaten. Protein and fat do not turn into blood sugar. Strictly speaking, only a 
little goes into blood glucose. As shown in Figure 1, blood glucose rises more after a meal of rice than after a meal 
of steak and butter, which have more calories. In other words, it is not the calories that affect blood glucose after a 
meal, but how much carbohydrate is consumed [1, 2]. Figure 2 summarizes the relationship between food type and 
postprandial blood glucose in a simple table. Only foods that contain carbohydrates result in blood glucose. Staple 
foods are mainly carbohydrates. They are rice, bread and noodles. In Cambodia it would be rice. Milk, vegetables, 
and fruits are not staple foods, but they do contain some carbohydrates that raise blood glucose after a meal.

2: What is the Basic Carbohydrate Counting? 

According to the fact that only carbohydrate raises blood glucose, not fat, not protein, the basic carbohydrate 
counting (indication for all diabetic patients) is to teach the diabetic patients that only carbohydrate raises blood 
glucose, not fat, not protein, and to teach the diabetic patients that the patient should eat the same amount of 
carbohydrate at every meal.             

Figure 3 shows an image of the basic carbohydrate counting. To make the amount of carbohydrates easier to 
understand, the amount of carbohydrates is represented by 1 cup of rice. The basic carbohydrate counting keeps 
postprandial blood glucose constant by keeping the amount of rice, or carbohydrate, in the staple food constant. 
In the diabetic patients, before the introduction of basic carbohydrate counting, the amount of rice eaten at each 
meal is not constant, so that, for example, the green dotted line blood glucose level is also high after dinner. Thus, 
even the same amount of rice per day will result in hyperglycemia. After the introduction of basic carbohydrate 
counting, the amount of rice eaten at each meal is constant, so the postprandial blood glucose changes at each 
meal also show an even pattern for the three meals, as shown by the blue line. This pattern shows a slight 
increase in blood glucose after each meal. This is the pattern of blood glucose changes in a healthy person without 
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diabetes. So the basic carbohydrate counting is to keep the amount of carbohydrate at each meal constant. Figure 
4 shows the approximate amount of rice. One handful is about 200 grams of rice. The amount of rice per serving 
for a diabetic adult is about 200 g. The amount of carbohydrates is about 75 g. Figure 5 shows an example of the 
basic carbohydrate counting in the Cambodian diet. The staple meal of rice is 200 g per meal, consumed equally 
in each of the three meals. 

3: Basic Carbohydrate Counting Tips 

Most of the carbohydrates in the diet come from staple foods. In other words, we only need to focus on the amount 
of rice, noodles, and bread. Main dishes such as entrees and side dishes contain little or no carbohydrates. By 
simply keeping track of the carbohydrates in rice, noodles, and bread, and making sure that the same amount of 
carbohydrates is consumed at all three meals, the diabetic patients will have similar daily blood glucose patterns 
as healthy people. Carbohydrate is almost from staple food. It is roughly enough to calculate carbohydrate of 
staple food. 

4:  Foods with and without carbohydrates 

Figure items 6 through 13 are foods that contain carbohydrates. Figures 14-17 are side dishes that contain a 
little carbohydrate but not too much, called main and side dishes. Items 18-20 are vegetables that contain little or 
no carbohydrates. Number 21 is tea, water, and artificial sweeteners, which contain no carbohydrates. 
Figures 22 through 28 show specific examples of food items that are primarily staple foods, their weights, 
and carbohydrate content. The 200 g of rice in Figure 22, which shows 10 g of carbohydrates as 1 carbo, contains 
74 g of carbohydrates, which means it contains about 7.5 carbo. Figure 23 shows that a cup of noodles contains 
36.4 g of carbohydrates, which is about 3.5 carbo. Figure 24 is a 5.5 carbc food, Figure 25 is a 6 carbo food, Figure 
26 is a 7 carbo food, and Figure 27 is a 3.0 carbo and 1.5 carbo food. The potato in Figure 26 would be a 2.5 carbo 
food. 
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សៀៀវភៅណែនាំអំំពំីរីបបអាហារសម្រាាបអ់ំនកជំងឺំឺទឹឹកនោមផ្អែែម សាមញ្ញញសម្រាាបប់្រាជាជំនខ្មែែរ [១]៖ របៀៀបធ្វើើកីារគណនាំ
កាបូអំីីដ្រាាតមូលដ្ឋាាន៖ ការពីាបាលដោយរបបអាហារសម្រាាប់អំនកជំំងឺឺទឹឹកនោមផ្អែែម ដែលងាយស្រួា�ល 

ផុុន អេលីនី ១,២, នៅ តាំ ំ១,២, តាំន់ សុភុ័ក័្ត្រាា� ១,២, គឹឹម សំាំអូឌូុំុ� ១,២, សុ ូសុខុជា ១,២, គឹង់ ់យី ី១, ធីីម ពិិជ ធីីតាំ ១,២, យីមិ សុវុណ្ណណបុុព្វាា ១,២,

សាំាយី កាមល់ី ២, ចាន់ សុវុណីី្ណ ១,២, សាំតូូម ីហាហាា ៣, តូូរូ ូហ៊ីុយីីូដូូូ ១,២,៣, យីគូឹ ីគឹតីាំជមី៉ាា ១,៣,៤ 

១: សាំកលីវិទ្យា�ល័ីយីអូនតរូជាតូ ិមហាវទិ្យា�ល៍ីយីវេជជសាំស្ត្រត� ភ័ំពំេញ កមុ�ជា  
២: សុម៉ាគឹមតូម្រ�ង់នោមកមុ�ជា ភ័ំពំេញ កមុ�ជា  
៣: អូង់គការូសុ�អាតូឈាមអូនតរូជាតូ ិយីកូហូាម៉ាា ជបុូុន  
៤: នាយីកដ្ឋាានអាហារូពេទ្យាយ សាំកលីវទិ្យា�លីយ័ីវេជជសាំស្ត្រត�តូូកយ� តូូកយ� ជបុូុន

ពាកយគនះ�ឹ ជំងឺំឺទឹឹកនោមផ្អែែម ការគណនាំកាបអូំីដី្រាាតមលូដ្ឋាាន ការពីាបាលដោយរបបអាហារ 

ទំឹនាំកទំ់ឹនងឺអំនកនពិីនធ វេជំជបណិិត ផុនី អេលនី នងិឺ វេជំជបណិិត បណិិត តរូ ូហី៊ីយីូដូូ ូ 

 

១. អំើទីៅជាសមាសធាតអីាហារដែលកាាយជាសករកន�ងឺឈាម?  

អាហារូម៉ានសុម៉ាសុធាតូចុិញិ្ចឹឹមឹបីុប្រ�ភេទ្យា រួូមម៉ានកាបូុអូុដី្រា�តូ ប្រ�តូេអូុនី នងិ់ខ្លាាញ់។ កំ�ង់ចិណំោមនេះះ កាបូុអូុដី្រា�តូជាប្រ�ភ័ពិសុ�ខ្លាន់នៃជាតូសិុករូកំ�ង់

ឈាមនៅពេលីញំំ៉ាំ។ ប្រ�តូេអូុនី នងិ់ខ្លាាញ់មនិប្រែ�កាាយីទៅជាសុករូកំ�ង់ឈាមទេ។ តាំមពិិតូ ម៉ានតែបុរិូម៉ាណ្ណតូចិិតួូចិបុូុណោះះដែលីប្រែ�កាាយីទៅជាសុករូ

កំ�ង់ឈាម។ ដូូចិបានបុង្ហាាញកំ�ង់រូបូុភាពិទី្យា១ ជាតូសិុករូកំ�ង់ឈាមកីើនឡីើង់ច្រើ�នីបុនាាបុព់ិញំំី៉ាំបាយី ជាង់បុនាាបុព់ិញំំី៉ាំសាំច់ិគោ នងិ់បុឺ� ដែលីម៉ានកាឡូ�រូី

ច្រើ�នី។ នយិាយីដោយីទ្បែែក វាមនិមែនជាកាឡូ�រូដីែលីបូុះព្វាល់ីដូល់ីជាតូសិុករូកំ�ង់ឈាមបុនាាប់ុពិញំំី៉ាំអាហារូនោះទេ បុូនុ្តែតជាបុរូមិ៉ាណ្ណកាបុអូូុដី្រា�តូដែលីបាន

បុរូភិោគឹ [១, ២] ។ រូបូុភាពិទី្យា២ បុង្ហាាញពីិទ្យា�នាកទ់្យា�នង់រូវាង់ប្រ�ភេទ្យាអាហារូ នងិ់ជាតូសិុករូកំ�ង់ឈាមបុនាាប់ុពិញំំី៉ាំអាហារូកំ�ង់តាំរាង់សាំមញ្ចឹញមយួី។ ម៉ានតែ

អាហារូដែលីម៉ានផុុ�កកាបុអូូុដី្រា�តូបុូុណោះះដែលីបុណ្តាាលីឱ្យយម៉ានជាតូសិុករូកើនីកំ�ង់ឈាម។ អាហារូសុ�ខ្លាន់ប្រ�ចាថំ្ងៃៃគឺឹជាប្រ�ភេទ្យាអាហារូសុ�បុរូូកាបុអូូុដី្រា�តូ។ 

វាម៉ានដូូចិជាជាបាយី នប័ុំុង់ នងិ់ម។ី បើនីៅកមុ�ជាអាហារូដែលីអាហារូសុ�ខ្លានប់្រ�ចាថំ្ងៃៃ (staple food) គឹជឺាបាយី។ ទ្យាកឹដោះគោ បុន្តែែ នងិ់ផ្លែែឈើី

មនិមែនជាអាហារូអាហារូសុ�ខ្លាន់ប្រ�ចាថំ្ងៃៃ (staple food) នោះទេ បុូុន្តែតវាម៉ានផុុ�កកាបុអូូុដី្រា�តូមួយីចិនំនួដែលីបុណ្តាាលីឱ្យយម៉ានជាតូសិុករូកំ�ង់ឈាមបុនាាប់ុពិី

ញំំ៉ាំអាហារូដែរូ។ 

២. ការគណនាំកាបូអំីដី្រាាតមលូដ្ឋាាន 

យោង់តាំមការូសុកិាដែលីបុញ្ជាាក់ថា ម៉ានតែកាបូុអូុដី្រា�តូបុូុណោះះដែលីបុង្កើកនីជាតូសិុករូកំ�ង់ឈាម ហើយីីមិនមែនជាខ្លាាញ់ ឬ ប្រ�តូេអូុនីនោះទេ ការូគឹណ្ណនា

កាបុអូូុដី្រា�តូមូលីដ្ឋាាន (សុម្រា�បុអ់ូកំជំង់�ទឹ្យាកនោមផ្លែែមទាំងំ់អូស់ុ) គឹដីឺើមែបីុង្រៀ��នអូកំជំង់�ទាំងំ់នេះះថា ម៉ានតែកាបូុអូុដី្រា�តូបុូុណោះះដែលីបុង្កើកនីជាតូសិុករូកំ�ង់

ឈាម មនិមែនជាខ្លាាញ់ ឬ ប្រ�តូេអូុនីនោះទេ ហើយីីនងិ់ត្រូ�វូបុង្រៀ��នអូកំជំង់�ទឹ្យាកនោមផ្លែែមថា គឹរួូតែញំំ៉ាំកាបុអូូុដី្រា�តូកំ�ង់បុរូមិ៉ាណ្ណដូូចិគ្នាានៅគ្រ�បុព់េលី

អាហារូ។ 

រូបូុភាពិទី្យា៣ បុង្ហាាញពីិរូូបុភាពិនៃការូគឹណ្ណនាកាបូុអូុដី្រា�តូមូលីដ្ឋាាន។ ដីើមែធី្វើើឱី្យយបុរូមិ៉ាណ្ណកាបុអូូុដី្រា�តូង្ហាយីយីល់ី បុរូមិ៉ាណ្ណកាបូុអូុដី្រា�តូត្រូ�វូបាន

តូណំ្តាង់ដោយីបាយីមយួីពែង់។ ការូគឹណ្ណនាកាបុអូូុដី្រា�តូមូលីដ្ឋាានរូកាលី�នងឹ់ជាតូសិុករូកំ�ង់ឈាមបុនាាប់ុពិញំំី៉ាំអាហារូឱ្យយសុិរិូភាពិដោយីរូកាបុរិូម៉ាណ្ណបាយី ឬ 

កាបុអូូុដី្រា�តូ កំ�ង់អាហារូសុ�ខ្លាន់ប្រ�ចំាថ្ងៃៃឱ្យយនៅថេរូ។ ចិពំោះះអូកំជងំ់�ទឹ្យាកនោមផ្លែែម មនុពេលីណែនាកំារូគឹណ្ណនាកាបុអូូុដី្រា�តូមូលីដ្ឋាាន បុរូមិ៉ាណ្ណបាយីដែលី

បានញំំ៉ាំនៅពេលីអាហារូនីមយួីៗមនិថេរូនោះទេ ដូូចិឧទាំហ៊ីរូណ៍្ណ កម្រ�តិូជាតូសិុករូកំ�ង់ឈាម បុនាាតូព់ិណ្ណប៌ៃតូង់ព្រិ�លិីៗ កខ៏ពស់ុបុនាាបុព់ិអីាហារូពេលីល្ងាាចិ

ផុង់ដែរូ។ ដូូចំ្នេះះ ទោះះបុជីាបុរូមិ៉ាណ្ណអូង់ករូដូូចិគ្នាាកំ�ង់មយួីថ្ងៃៃកប៏ុណ្តាាលីឱ្យយម៉ានជាតូសិុករូកំ�ង់ឈាមខពស់ុដែរូ។ បុនាាបុព់ិណីែនាកំារូគឹណ្ណនាកាបុអូូុដី្រា�តូមូលី

ដ្ឋាាន បុរូមិ៉ាណ្ណបាយីដែលីបានញំំ៉ាំនៅពេលីអាហារូនីមយួីៗម៉ានសុិរិូភាពិ ដូូចំ្នេះះការូផ្លាាស់ុបុត�រូជាតូសិុករូកំ�ង់ឈាមបុនាាប់ុពិញំំី៉ាំអាហារូនីមយួីៗកប៏ុង្ហាាញពីិលី�នាំ

ស្មើើីៗ គ្នាាសុម្រា�ប់ុអាហារូទាំងំ់បុពីេលី ដូូចិបានបុង្ហាាញដោយីបុនាាត់ូពិណ្ណខ៌ៀ�វ។ លី�នានំេះះបុង្ហាាញពីិការូកើនីឡីើង់បុនតចិិនៃជាតិូសុករូកំ�ង់ឈាមបុនាាប់ុពិអីាហារូ

នមីយួីៗ។ នេះះគឹជឺាលី�នានំៃការូផ្លាាស់ុបុត�រូជាតូសិុករូកំ�ង់ឈាមរូបុស់ុមនុសុសដែលីម៉ានសុខុភាពិលីែដែលីមនិម៉ានជំង់�ទឹ្យាកនោមផ្លែែម។ ដូូចំ្នេះះការូគឹណ្ណនាកាបុូ

អីុូដ្រា�តូមូលីដ្ឋាានគឹដឺើមីែីរូកាបុរូមិ៉ាណ្ណកាបុអូូុដី្រា�តូនៅពេលីអាហារូនីមយួីៗឱ្យយសុិរិូភាពិ។ រូបូុភាពិទី្យា៤ បុង្ហាាញពីិបុរូមិ៉ាណ្ណបាយីប្រ�ហាកប់្រ�ហែលី។ បាយី
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មួយីកណ្តាាបុដ់ៃម៉ានទ្យាមៃន់ប្រ�ហែលី ២០០ ក្រា�ម។ បុរូមិ៉ាណ្ណបាយីកំ�ង់មយួីចិណំែកសុម្រា�ប់ុមនុសុសពេញវយ័ីដែលីម៉ានជងំ់�ទឹ្យាកនោមផ្លែែមគឺឹប្រ�ហែលី ២០០ 

ក្រា�ម។ បុរូមិ៉ាណ្ណកាបូុអូុដី្រា�តូគឺឹប្រ�ហែលី ៧៥ ក្រា�ម។ រូបូុភាពិទី្យា៥ បុង្ហាាញពីិឧទាំហ៊ីរូណ៍្ណនៃការូគឹណ្ណនាកាបុអីុូូដ្រា�តូមូលីដ្ឋាានកំ�ង់រូបុបុអាហារូខ្មែែរូ។ 

អាហារូសុ�ខ្លាន់ប្រ�ចំាថ្ងៃៃគឺឹបាយីដែលីម៉ានទ្យាមៃន ់២០០ ក្រា�មកំ�ង់មយួីពេលី បុរូភិោគឹស្មើើីៗ គ្នាានៅគ្រ�បុអ់ាហារូទាំងំ់បុពីេលី។ 

៣. ការណែនាំសំីពីីកីារគណនាំកាបអីីូំដ្រាាតមលូដ្ឋាាន 

កាបូុអូុដី្រា�តូភាគឹច្រើ�នីនៅកំ�ង់រូបុបុអាហារូមកពីិអាហារូសុ�ខ្លាន់ប្រ�ចាថំ្ងៃៃ។ នយិាយីដោយីទ្បែែក យើងី់ត្រូ�វូតែផ្តោាកលើបីុរូមិ៉ាណ្ណបាយី ម ី នងិ់នប័ុំុង់

បុូុណោះះ។ មខុមូ�បុសុ�ខ្លាន់ៗ ដូូចិជាមុខមូ�បុចាប់ុផ្តើតមី (សុ�រូន)់ នងិ់មខុមូ�បុបុនិ្តែម (លើោយី) ម៉ានផុុ�កកាបុអីុូូដ្រា�តូតិូចិ ឬ គ្នាាន។ ដោយីគ្រា�នត់ែ

តាំមដ្ឋានកាបូុអូុដី្រា�តូកំ�ង់បាយី មី និង់នំប័ុុង់ និង់ធានាថាបុរូមិ៉ាណ្ណកាបុអីុូូដ្រា�តូដូូចិគ្នាាត្រូ�វូបានបុរិូភោគឹនៅគ្រ�ប់ុអាហារូទាំងំ់បីុពេលី អំូកជំង់�ទឹ្យាកនោមផ្លែែម

នឹង់ម៉ានលី�នាជំាតិូសុករូកំ�ង់ឈាមប្រ�ចាថំ្ងៃៃដូូចិគ្នាានងឹ់មនុសុសដែលីម៉ានសុខុភាពិលីែ។ កាបុអីុូូដ្រា�តូមកពីិអាហារូសុ�ខ្លាន់ប្រ�ចាថំ្ងៃៃ (staple food) ស្មើុរីូតែ

ទាំងំ់អូស់ុ។ ដូូចិនេះះ ការូគឹណ្ណនាកាបុអូូុដី្រា�តូនៃអាហារូសុ�ខ្លាន់ប្រ�ចំាថ្ងៃៃ (staple food) ប្រ�ហែលីជាលីែគ្រ�បុគ់្រា�ន់។ 

៤. អាហារដែលមាន នងិឺគ្មាានកាបអូំីដី្រាាត 

រូបូុភាពិទី្យា ៦ ដូល់ីទ្យា ី១៣ គឺឹជាអាហារូដែលីម៉ានផុុ�កកាបូុអូុដី្រា�តូ។ រូបូុភាពិទី្យា ១៤ ដូល់ីទ្យា ី១៧ គឺឹជាមខុមូ�បុបុនិ្តែមដែលីម៉ានផុុ�កកាបុអីុូូដ្រា�តូតិូចិ បុូនុ្តែត

មិនច្រើ�នីពេក ហៅថា មខុមូ�បុចិមែង់ នងិ់មខុមូ�បុបុនិ្តែម(លើោយី) ។ រូបូុទ្យា ី១៨ ដូល់ីទ្យា ី២០ គឹបឺុន្តែែដែលីម៉ានផុុ�កកាបុអីុូូដ្រា�តូតិូចិ ឬ គ្នាាន។ លើខ 

២១ គឹតឺែ ទ្យាកឹ នងិ់សាំរូធាតុូផ្លែែម (សុករូ) សុបិុែនិមើតិូ ដែលីគ្នាានកាបូុអីុូដ្រា�តូ។ 

រូបូុភាពិទី្យា ២២ ដូល់ីទី្យា ២៨ បុង្ហាាញពីិឧទាំហ៊ីរូណ៍្ណជាកល់្ងាកន់ៃអាហារូដែលីជាអាហារូសុ�ខ្លាន់ ទ្យាមៃន់រូបុស់ុវា នងិ់បុរូមិ៉ាណ្ណកាបូុអីុូដ្រា�តូ។ អូង់ករូ ២០០ ក្រា�ម

នៅកំ�ង់រូបូុភាពិទី្យា ២២ ដែលីបុង្ហាាញពីិ ១០ ក្រា�មនៃកាបូុអូុដី្រា�តូជា ១ កាបូុ ម៉ានផុុ�កកាបូុអីុូដ្រា�តូ ៧៤ ក្រា�ម ដែលីម៉ានន័យីថា វាម៉ានប្រ�ហែលី ៧,៥ 

កាបូុ។ រូបូុភាពិទី្យា ២៣ បុង្ហាាញថា អូង់ករូមួយីពែង់ម៉ានផុុ�កកាបុអីុូូដ្រា�តូ ៣៦,៤ ក្រា�ម ដែលីម៉ានប្រ�ហែលី ៣,៥ កាបូុ។ រូបូុភាពិទី្យា ២៤ គឹអឺាហារូ ៥,៥ 

កាបូុ រូបូុភាពិទី្យា ២៥ គឺឹអាហារូ ៦ កាបូុ រូបូុភាពិទី្យា ២៦ គឺឹអាហារូ ៧ កាបូុ និង់រូបូុភាពិទី្យា ២៧ គឹអឺាហារូ ៣,០ កាបូុ នងិ់ ១,៥ កាបុ។ូ ដូឡំូ�ង់

នៅកំ�ង់រូបូុភាពិទី្យា ២៦ នងឹ់ជាអាហារូ ២,៥ កាបុ។ូ 
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ម៉ាាស់ុដើមីនៃសាំរូណ្តាកំ�ង់ករូណ្ណចំីាបាច់ិដើមីែធី្វើើកីារូសុុ�អូនញុ្ជាាតិូសុម្រ�ង់អ់ូតិូបុទ្យា កំ�ង់គោលីបំុណ្ណង់ជៀ�សុវាង់ការូរូលំោភ័បុពំ្វាន

លើកី្រុ�មសុលីីធីមន៍ៃការូស្រា�វជ្រា�វ។ លើសីុពីិនេះះ អំូកនិពិនិត្រូ�វូសុរូស្មើរូអោយីបានចិោស់ុពិបី្រ�ភ័ពិដែលីបានដូកស្ត្រ�ង់ដូ់ូចិជា 

ឈ្មោាស្មើ�វភៅ ឈ្មោាះអូកំនពិិនិ ថ្ងៃៃច្នេះញផុាយី នងិ់ទ្យា�ពិរ័ូជាដីើមផុង់ដែរូ។

 8.   ទ្យាសុសនាវដូតរីូបុស់ុយើងី់ខ្ញុំ មនិធ្វើើកីារូហាមប្រា�ម អូកំនិពិនិ ពិកីារូយីកសាំរូណ្តាទៅច្នេះញផុាយីនៅទ្យាសុសនាវដូតដីូទៃ

ឡីើយី។ កបុូ៏ុន្តែត យើងី់ខ្ញុំសុមូជម្រា�បុផុង់ដែរូថា សាំរូណ្តាដែលីដ្ឋាក់ជូនទ្យាសុសនាវដូតយីើងី់ខ្ញុំហើយីី អាចិនឹង់មនិអាចិ 

ចុិះផុាយីមតង់ទេ�តូនៅក្រុ�មុហ៊ីុនុទ្យាសុសនាវដូតនីោះទេ។ ម� �ង់វញិទេ�តូ យើងី់កស៏ុមូបុញ្ជាាក់ផុង់ដែរូថា កំ�ង់ករូណ្ណី

អូកំនិពិនិយីកសាំរូណ្តាមកដ្ឋាក់ជនូយីើង់ខ្ញុំ ធ្វើើអីោយីសាំរូណ្តាដូដែលីនោះមនិអាចិយីកទៅផុាយីកំ�ង់ទ្យាសុសនាវដូត ី

ដូទៃ យើងី់ខ្ញុំមនិទ្យាទ្យាលួីខសុុត្រូ�វូឡើយីី។  

 9.   ការូជ្រើ�សីុរីេសុសាំរូណ្តា ធ្វើើឡីើងី់ដោយីការូវាយីតូម្លៃែពិគីឹណ្ណៈកម៉ាាធិីការូរេ�បុចិកំារូបោះះពិមុុផុាយី ដោយីម៉ានការូ 

ពិិនិតូយឡើងី់វញិជាមនុ។  

10.   សាំរូណ្តាដែលីបានដ្ឋាក់ជូនហើយីីមនិអាចិដូកវិញបាននោះទេ ។

11.   ការូកែតូម្រ�វូរូបុស់ុអូកំនិពិនិអាចិធ្វើើឡីើងី់បានតែមតង់បុូុណោះះតាំមកាលីបុរូចិ្នេះេទ្យាកណំ្ណតូដ់ែលីបានស្មើំ។ី អូកំនិពិនិ អាចិ

កែតូម្រ�វូបានកំ�ង់ករូណ្ណបីាត់ូព្វាកយ ឬ ខសុុអូកាាវរិូទុ្យាបុូិុណោះះ។ មនិត្រូ�វូសុរូស្មើរូបុនិ្តែមនោះទេ។

12.    ១) សាំរូណ្តាត្រូ�វូសុរូស្មើរូដោយីប្រើ�កំុីពិយ�ទ្យារ័ូ ។ 

 ២) ត្រូ�វូប្រើ�ខី្លាាតូ A៤ បុញ្ចឹឈរូ នងិ់ ម៉ានគឹលំ្ងាតូសុមស្ត្រ�បុ ។

13.   ទាំងំ់អូកំនិពិនិ នងិ់ ក្រុ�មុហ៊ីុនុនឹង់មនិត្រូ�វូបានបុង់ប់្រា�ក់សុម្រា�បុក់ារូបោះះពិមុភផុាយីនៅកំ�ង់ទ្យាសុសនាវដូតនីោះទេ។

14.   សុមូយីកសាំរូណ្តារូបុស់ុអូកំមកដ្ឋាក់ជនូតាំមរូយីៈអាសុយ័ីដ្ឋាានខ្លាង់ក្រោ�ម : 
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