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Effect of Amlodipine on Pharmacokinetics of  

Metformin in Healthy Volunteers 
 

Metformin, an insulin sensitizer, is the treatment of choice for type 2 

diabetes mellitus. Hypertension is commonly associated with type 2 

diabetes mellitus. Calcium channel blocker (amlodipine) is usually used 

in hypertension. The study was aimed to explore the effect of amlodi- 

pine on pharmacokinetics of metformin in healthy volunteers.  

This study was carried out in 30 healthy volunteers by the crossover 

study design. Comparisons of the pharmacokinetic parameters between 

with or without amlodipine were done.  

Single oral dose of metformin 500 mg and metformin 500 mg con- 

comitantly with amlodipine 10 mg were given to each subject with a 

two-week wash out period. Plasma concentrations of metformin at 0, 1, 

1.5, 2, 2.5, 3, 5, 7 and 10 hours were determined by validated method of 

high performance liquid chromatography (HPLC) with UV detection.  

Mean AUC0-10hr of metformin alone and with amlodipine were     ±     

     μg/mL.hour and 13.7±11    μg/mL.hour, respectively (p<       

Mean Cmax was increased from 1.37±     μg/mL to 1.97±1    μg/mL in 

metformin with amlodipine (p<0.05).  Mean Kel of metformin alone was 

0.27±0.11 hr
-1 

and that of metformin with  amlodipine was 0.22±0.1 hr
-1

. 

Mean Cl of metformin was 0.78±0.32 L/hr/kg and that of metformin 

concomitantly with amlodipine was     ±0.27 L/hr/kg.  

There was also significant increase in mean T1/2el of metformin by 47% 

(p<0.05) with amlodipine and in contrast, both the mean Kel and the 

mean clearance Cl of metformin were significantly decreased by 18%  

(p<0.05) with amlodipine.  

The absorption pharmacokinetic parameters of metformin were not 

changed significantly. Amlodipine co-administration increased the plasma 

concentration of metformin, most probably by decreasing the 

elimination of metformin.  

Therefore metformin T1/2el was increased with amlodipine, it acts like 

slow release and also increases metformin glucose lowering action. 

From the above findings, metformin concomitantly given with 

amlodipine should be used with caution when these two drugs are 

prescribed in clinical practice. 
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Ultrastructural Features of Human Liver Specimens from  

Patients Who Died of Dengue Hemorrhagic Fever 

 
Recent advances in electron microscopy and tomo- 

graphy have revealed distinct virusinduced endo- 

plasmic reticulum (ER) structures unique for dengue 

virus (DV) and other flaviviruses in cell culture 

models, including hepatocytes. These altered ultra- 

structures serve as sites for viral replication. In this 

study, we used transmission electron microscopy to 

investigate whether such structures were present in 

the liver of fatal dengue hemorrhagic fever (DHF) 

autopsy cases.  

In parallel, electron microscopic examination of 

suckling mouse brains experimentally infected with 

DV was performed as an in vivo model of acute DV 

infection. Typical features of ER changes containing 

abundance of replicative virions were observed in 

neurons and microglia of DV-infected suckling mouse 

brains (SMB).  

This indicated that the in vivo DV infection could 

induce similar viral replication structures as previously 

described in the in vitro DV-infected cell model.  

Nevertheless, liver tissues from autopsy of patients 

who died of DHF showed scant changes of ER 

membrane structures and rare particles of virions in 

hepatocytes, despite overwhelming evidence for the 

presence of viral antigens and RNA–indicating active 

virus replication.  

Instead hepatocytes contained an abundance of 

steatotic vesicles and structural damages. This lack of 

structural changes indicative of virus replication in 

human hepatocytes is discussed.  

Reference: Min Min Win, Charngkaew K, Khin Saw Aye, 

et al., Tropical Medicine and Infectious Disease   1 ; 

       1-    
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Heat Stroke (Hyperthermia) 

 
The human body usually can regulate its temperature. 

When the body gets too hot, it uses several strategies 

to cool down, including sweating. But if a person 

spends too much time in the heat without taking in 

enough fluids, the body's cooling processes can't work 

properly. When the body becomes dehydrated, it can 

no longer cool itself by sweating. When this happens, 

body temperature can rise high enough to make the 

person sick. The first symptoms of heat illness occur 

as the body temperature climbs above normal, and can 

include headache, nausea, vomiting, muscle cramps 

and fatigue. These early symptoms sometimes are 

called heat exhaustion. If steps are not taken to reduce 

body temperature, heat exhaustion can worsen and 

become heat stroke. 

Heat stroke is a serious, potentially life-threatening 

form of heat illness. The body temperature rises to 

105 degrees Fahrenheit or higher and you develop 

neurological changes, such as mental confusion or 

unconsciousness. At these high temperatures, body 

proteins and the membranes around the cells in the 

body, especially in the brain, begin to be destroyed or 

malfunction. The extreme heat can affect internal 

organs, causing breakdown of the heart muscle cells 

and blood vessels, damage to internal organs, and 

death. There are two main causes of heat stroke: 

Exertional heat stroke occurs when someone is 

vigorously active in a hot environment, such as 

playing sports on a hot summer day or participating in 

military training activities. It typically strikes young, 

otherwise healthy people, those least likely to be 

concerned about the effects of heat on their health. 

Because of the lack of concern, early symptoms may 

be dismissed or ignored, Nonexertional heat stroke 

tends to occur in people who have a diminished 

ability to regulate body temperature, such as older 

people, very young children or people with chronic 

illnesses. High heat in the surrounding environment, 

without vigorous activity, can be enough to cause heat 

stroke in these people. 

Factors that can contribute to heat stroke include: 

Dehydration from not drinking enough water, 

Wearing bulky or heavy clothing, such as firefighting 

gear, in the heat,  Being overweight, which causes the 

body to generate more heat and reduces the body's 

ability to cool down, Sleep deprivation, which can 

decrease the rate of sweating, Being unaccustomed to 

the heat, such as moving from a cooler climate to a 

warmer climate, Some medications, most commonly 

antihistamines (taken for allergies), diuretics (taken 

for high blood pressure or leg swelling), laxatives 

(taken to relieve constipation), calcium channel 

blockers (one type of blood pressure or heart 

medicine), medicines for Parkinson's disease, some 

diarrhea treatments and tricyclic antidepressants, 

Being confined to a poorly ventilated or non-air-

conditioned living space, Having had heat stroke in 

the past, Use of illicit drugs, including cocaine, 

heroin, amphetamines and ecstasy (MDMA.) 

Symptoms 

Heat stroke can come on suddenly, but warning 

symptoms often appear first. They include: Abdo- 

minal cramps, Muscle cramps, Nausea, Vomiting, 

Headache, Dizziness, Weakness and Heavy sweat or a 

lack of sweat.  When heat stroke starts, neurological 

symptoms can include: Odd or bizarre behavior, 

Irritability, Delusions, Hallucinations, Seizures and 

Coma. 

Diagnosis 

A doctor will examine the person and do tests to 

check for other possible causes of the high tem- 

perature. Tests may include a computed tomography 

(CT) scan of the head, blood tests and a lumbar 

puncture (spinal tap). The doctor also will do urine 

and blood tests to monitor how well the kidneys are 

functioning. Dehydration and heat stroke can be a 

major stress for the kidneys. 

Expected duration 

It is standard for a person with heat stroke to stay      

in the hospital for one or more days so that any 

complications  can  be  identified  quickly. Complete 

recovery from heat stroke and its affects on body 

organs may take two months to a year. 

Prevention 

Most cases of heat stroke can be prevented. When the 

temperature outside is especially high: Drink lots of 

water throughout the day, Stay indoors in an air-

conditioned area whenever you feel too warm, Wear 

lightweight, light-colored clothing, preferably with a 

loose-weave material that lets air get to your skin, 

Avoid strenuous activity in the hottest part of the day 

(between 10 a.m. and 4 p.m.). If you must participate, 

take frequent breaks, limit the time that you wear a 

helmet by taking it off between activities, and avoid 

wearing heavy uniforms or equipment., Drink less 

News about Medicine & Health 
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caffeine and alcohol, which can contribute to 

dehydration. If you begin to feel tired, dizzy or 

nauseated, or if you develop a headache, get out of   

the heat immediately. Seek out an air-conditioned 

building. Drink water. If possible, take a cool shower 

or bath or use a hose to soak yourself. 

Treatment 

The first step in treating heat stroke is to reduce body 

temperature by cooling the body from the outside. 

This can be done by removing tight or unnecessary 

clothing, spraying the person with water, blowing 

cool air on the person, or wrapping the person loosely 

in wet sheets. Alternatively, ice packs can be placed at 

the neck, groin and armpits to accelerate cooling.      

If these methods do not lower body temperature 

enough, a doctor may try to lower temperature from 

the inside by flushing the stomach or rectum with cold 

water. Severe cases may require cardiopulmonary 

bypass, in which the person's blood is diverted from 

the heart and lungs into a collection machine, cooled, 

and then returned to the body.  

In some cases, anti-seizure or muscle-relaxing 

medications may be given to control convulsions and 

shivering. Aspirin and acetaminophen(Tylenol) do not 

help lower body  temperature when a person has heat 

stroke, and these medications should be avoided if  heat 

stroke is suspected. People with heat stroke generally 

need to be hospitalized so they can be tested for 

complications that may appear after the first day. One 

common complication is muscle breakdown caused 

by the heat. 

In this condition, called rhabdomyolysis, byproducts 

of the muscle breakdown appear in the bloodstream 

and can damage the kidneys. 

When to call a professional 

Seek emergency help if you or someone else has been 

in the heat and experiences confusion, faintness, 

staggering, hallucinations (visions that are not real), 

unusual agitation or coma. Begin cooling the person 

immediately. 

Prognosis 

If medical help is sought quickly, heat stroke almost 

always is treated successfully. Having had heat stroke 

in the past increases your risk of heat stroke in the 

future, so you will have to take extra precautions in 

hot weather. Delaying treatment can have serious con- 

sequences, including kidney or liver damage, conges- 

tive heart failure or heart arrhythmias, coma or death. 

Source:https://www.drugs.com/health-guide/heat-stroke-hy- 

perthermia.html. 

Contributed by Biological Toxicology Research Division 

 
People Under 40 Diagnosed with Type 2 Diabetes Face Excess Risk of  

Cardiovascular Disease, Death 

    
People under age 40 who are diagnosed with Type 2 

diabetes are more likely to have or die from 

cardiovascular disease than those of similar age 

without diabetes and the excess risks were more 

pronounced in younger women, according to new 

research in the American Heart Association's journal 

Circulation. 

Researchers also found the excess risk for death, 

regardless of cause, for people diagnosed with Type 2 

diabetes at age 80 or older significantly decreased and 

was the same as those of similar age without diabetes. 

"Our study shows the differences in excess diabetes 

risk are tied to the how old the person is when they 

are diagnosed with Type 2 diabetes," said Naveed 

Sattar, M.D., Ph.D., lead author of the study and 

professor of Metabolic Medicine at the University of 

Glasgow in the United Kingdom. Obesity rates have 

steadily increased in high-income countries and in 

young people over the last 30-40 years. As a result, 

more adolescents and young adults are being 

diagnosed with Type 2 diabetes more than ever 

before, according to the study. 

This is the first study to compare the excess risks of 

dying from or developing cardiovascular disease in 

people diagnosed with Type 2 diabetes and to adjust 

the risk for such outcomes given how long a person 

has had diabetes -- an independent risk factor 

associated with cardiovascular disease risk. 

Using data from the Swedish National Diabetes 

Registry, researchers followed 318,083 Type 2 

diabetes patients and 1,575,108 age, sex and county-

matched people as a control group from 1998 to 2013 

for heart disease-related conditions. Death resulting 

from heart disease or any other cause was followed 

from 1998 to 2014. Patients with Type 2 diabetes and 

similar aged controls had their risk for developing 

heart disease, heart attack, stroke, hospitalization from 

heart failure and atrial fibrillation assessed. 

Researchers also evaluated death from cardiovascular 

disease and any other conditions. 

During a median follow-up of nearly two and half 

years, researchers compared results to control 

participants of similar age without Type 2 diabetes 

and found: 

 Participants diagnosed before age 40 with Type 2 

diabetes had the greatest excess risk for death, 

stroke, heart attack, heart failure or atrial 

fibrillation. 

https://www.drugs.com/aspirin.html
https://www.drugs.com/acetaminophen.html
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 Women generally carried higher excess cardiova- 

scular disease and mortality risks than men in 

most categories. 

 Excess risks for cardiovascular disease and life 

years lost declined steadily with the age of 

diagnosis. 

"This suggests we need to be more aggressive in con- 

trolling risk factors in younger Type 2 diabetes popula- 

tions and especially in women," Sattar said. "And, far 

less effort and resources could be spent screening 

people 80 and older for Type 2 diabetes unless symptoms 

are present. Furthermore, our work could also be used 

to encourage middle-aged people at elevated diabetes 

risk to adopt lifestyle changes to delay their diabetes 

by several years." 

The study followed a majority white European 

population, so additional studies examining the role of 

cardio vascular disease in non-white populations who 

have Type 2 diabetes are needed. 

Source:https://www.sciencedaily.com/releases/2019/04/190 

408080205.htm. 

Contributed by Clinical Research Division 

 

Novel Fecal Biomarker Found for Colorectal Cancer 
 

Colorectal cancer (CRC) is a lethal disease that has 

been rising in incidence during recent decades, 

placing an increasingly important burden on the 

healthcare system worldwide and gut microbial 

dysbiosis contributes to the development of this 

deadly disease. 

Conventionally, “beneficial” Lactobacillus  Lb  and 

Bifidobacterium (Bb) have been employed as pro- 

biotics in humans, having displayed anti-carcinogenic 

effects in animal models. Faecalibacterium prausnitzii 

(Fp), the sole known species of Faecalibacterium, is 

an anti-inflammatory commensal anaerobe. Scientists 

at the Sun Yat-sen University (Guangzhou, China) and 

their colleagues measured the relative abundance of 

Fusobacterium nucleatum (Fn), Faecalibacterium 

prausnitzii (Fp), Bifidobacterium (Bb), and Lacto-  

bacillus (Lb) by quantitative polymerase chain 

reaction (PCR) in fecal samples from two cohorts of 

903 individuals. They evaluated and validated the 

diagnostic performance of these microbial ratios and 

investigated the antagonistic effect of Fn against three 

different indicator stains. 

The quantification of the microbiomes' target and 

reference gene (universal 16S rDNA) was performed 

in triplicate on a LightCycler 480 II using an SYBR 

Green-based assay. The minimum inhibitory concentra- 

tion (MIC) of the  cell-free culture  supernatants(CFSs)   

was determined according to the standard broth 

microdilution method. Flow cytometric measure- 

ments were performed on a flow cytometer. The team 

reported that the microbial ratio of  Fn to Bb (Fn/Bb) 

had a superior sensitivity of 84.6% and specificity    

of 92.3% in detecting CRC (area under the curve, 

AUC=0.911). The combination of Fn/Bb and Fn/Fp 

improved the diagnostic value (AUC=0.943). More- 

over, the combination of Fn/Bb and Fn/Fp offered 

60.0% specificity and 90.0% sensitivity in detecting 

stage I of CRC (AUC=0.804). In particular, Fn was 

negatively correlated with Fp in the CRC group.  

The performance for CRC diagnosis was confirmed in 

the validation cohort II. The culture supernatant from 

Fn exhibited strong bactericidal activity against 

probiotics Fp and Bb strains. 

The authors concluded that Fn could play a role in 

microbiota dysbiosis via the secreted antagonistic 

substances against probiotics. Moreover, the ratio     

of Fn to the important probiotics Fp and Bb was 

identified as a valuable biomarker for screening early 

CRC. The study was published in the September 2018 

issue of the journal Clinical Chemistry. 

Source: https://www.labmedica.com/microbiology/articles/29 

   5304/novel-fecal-biomarker-found-forcolorrctal-cancer. 

html. 

Contributed by Pharmaceutical Toxicology Research Division 

 

Dietary Supplements Don't Prevent Chronic Disease 
 

Scientists states that while single- and multiple-

vitamin and mineral supplements may benefit the 

many Americans whose diets are lacking in 

micronutrients, there is no scientific evidence to 

warrant their regular use for preventing chronic 

disease in healthy individuals. 

This conclusion is based on evidence reviews by a 

number of bodies, including the National Institutes of 

Health, the Agency for Healthcare Research and 

Quality (AHRQ), and the US Preventive Services 

Task Force (USPSTF). 

Scientists noted that about a third of US adults use     

a multivitamin-mineral supplement. Micronutrient 

supplements may specifically benefit women 

intending to conceive or already pregnant, babies 

primarily breast-fed, alcohol-dependent individuals, 

and those with age-related macular degeneration, 

according to the AHRQ statement. 

Haphazard use of supplements, however, may raise 

consumption of certain micronutrients above the 

tolerable upper intake levels (ULs), thereby posing 

health risks such as adverse interactions with medica- 

https://www.sciencedaily.com/
https://www.labmedica.com/


  
 

tions and inhibition of other essential micronutrients. 

Scientists pointed that consumers may not be well 

informed about the safety and use of these products, 

and some may have difficulty interpreting product 

labels. They stress that care providers offering nutri- 

tional advice should keep up to date on the efficacy 

and safety of these products, as well as on regulatory 

issues about their use. The paper gives a compre- 

hensive list of authoritative resources for potential 

contraindications and drug and food interactions.  

This study added information that retinol supple- 

ments, which have been linked to reduced bone 

mineral density and increased hip fracture risk. High-

dose beta-carotene may raise lung cancer risk in 

smokers, high supplemental intakes of vitamin B  

have been tied to sensory neuropathy, high-dose iron 

pills can decrease zinc absorption, Calcium supple- 

ments inhibit both iron absorption. High-doses can 

adversely affect medications; for instance, vitamins E 

and K can interfere with anticoagulants such as 

Coumadin. 

Earlier this year, Medscape Medical News, Circulation: 

Cardiovascular Quality and Outcomes pointed that 

scientists from University of Alabama at Birmingham 

did  

did a systematic review and meta-analysis of 18 

studies with more than 2 million adults (mean age, 

57.8 years) with mean follow-up of 11.6 years. Eleven 

studies were from the United States, 4 from Europe, 

and 3 from Japan. Only 5 studies specified the dose 

and type of MVM supplement. Overall, there was    

no association between MVM supplement use        

and cardiovascular disease (CVD) mortality, the 

investigators report. For patients who want to take 

supplements, Ventura Marra said that a one-a-day 

multivitamin and mineral supplement that provides 

close to 100% of the recommended daily value for 

most nutrients can help prevent inadequacies and      

is generally safe for healthy individuals.  

By contrast, consuming single vitamins and minerals 

is generally not advisable unless a specific nutrient 

deficiency is being treated. For patients following 

low-calorie diets, who limit certain foods, or have 

health conditions that interfere with nutrient absorp- 

tion or use may especially benefit from micronutrient 

supplementation." 

Source: Journal of Academy Nutrition and Dietetics.   1   

11    1  - 1  .  

Contributed by Experimental Medicine Research Division 
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