
THE EFFECT OF ALCOHOL ON THE PHYSICAL  
AND MENTAL STATUS OF ‘NICOLE’ 

 
 
 
Scientific Background:
 
Ethanol or ethyl alcohol has remained the most frequently encountered toxicant in the 
emergency room of the Philippine General Hospital. Of the 1,120 in-patient toxicologic 
consultations in 2004-2005 at the National Poison Management and Control Center of the 
Philippine General Hospital/University of the Philippines-College of Medicine,   10.7% 
were due to alcohol intoxication/withdrawal. The chemical is also considered the most 
serious substance of abuse from a public health perspective confounding not only health 
but social, legal and other problems. Apart from its effects on the individual’s health, 
there is also a social cost to ethanol use. Ethanol is frequently associated with vehicular 
accidents, traumatic injuries, criminal activity, and family strife. Although there are 
different kinds of alcohol, for the sake of brevity for this document, the words “ethanol” 
and “alcohol” will be used synonymously.  
 
 
Kinetics of alcohol (absorption, distribution, metabolism, excretion)
 
Alcohol is rapidly absorbed into the blood, 20% through the stomach and 80% through 
the small intestine. About 80-90% of the ingested amount is absorbed within 30-60 
minutes after ethanol intake. It is distributed quickly into total body water with a volume 
of distribution of 0.6 L/kg and has negligible protein binding and fat solubility. In a 
pregnant woman, alcohol easily passes through the placenta and can expose the 
developing fetus to adverse affects. 
 
Ethanol is metabolized or broken down in the stomach by the alcohol dehydrogenase 
enzyme (ADH Class IV)  found in the lining of the stomach. In the liver, it is also 
metabolized primarily by alcohol dehydrogenase (ADH Class I). Other metabolic 
pathways involved are microsomal ethanol-oxidizing systems (MEOS, CYP2E1) and the 
peroxidase-catalase system which are also found in the liver. The process of metabolism 
is saturable such that the metabolizing process moves from first-order kinetics (where a 
fraction of the drug is metabolized per unit time) to zero-order kinetics (where a constant 
amount is metabolized per unit time). Thus, in adults, the average rate of ethanol 
metabolism is 100-125 mg/kg/hour in occasional drinkers and up to 175 mg/kg/hour in 
habitual drinkers. The blood alcohol concentration (BAC) decreases by 13-25 
mg/dL/hour for occasional drinkers and greater than 30 mg/dL/hour for habitual or 
chronic drinkers. Five to ten percent of ethanol is excreted unchanged by the kidneys, 
lungs and sweat.  
 
 
 
 



 
Factors affecting the kinetics of ethanol in the body
 
Table I summarizes the factors that affect the absorption, distribution and elimination of 
ethanol. 
 
Table I: Factors affecting kinetics of ethanol 

Kinetic parameter Factor Effect 
Food: Empty stomach  
           Full stomach 

Rapid absorption  
Slow absorption 

Type of food: High fat content Slow absorption  

Absorption  

Rate/speed of drinking: Rapid  
                                      Slow 

Rapid absorption 
Slow absorption  

Body weight and build: 
    Heavier build  
 
    Smaller build 

 
Greater  volume of 
distribution 
Lesser volume of 
distribution  

    Greater muscle mass 
     
    Greater body fat 
 
NOTE: Females have smaller body 
mass and higher proportion of body 
fat than males 

Greater volume of 
distribution (Vd) 
Lesser volume of 
distribution  

Distribution 
 
 

 

Clinical conditions:  
   Hypoglycemia 
   Metabolic acidosis 

 
Increased distribution 
  to the brain 

   Lower activity of ADH among   
        females 
   Pronounced ADH activity in acute      
        alcoholics than chronic alcoholics

Decreased metabolism 
 
Increased metabolism 

Metabolism 

Increased activity of MEOS in chronic 
     alcoholics than acute alcoholics 

Increased metabolism  

 
 
 Blood Alcohol Concentration (BAC)
 
The blood alcohol concentration (BAC) is the standard means of measuring the level of a 
person’s impairment from alcohol. It is expressed as milligrams of ethanol per 100 mL 
(mg/100 mL) or mg per deciliter of blood (mg/dL).  Factors that can affect blood alcohol 
levels include the type of beverage, the amount of alcohol consumed, total body water, 
rate of metabolism, body type and weight of the drinker,  gender, duration of drinking, 
presence and type of food. Of these, the only  factor that influences the BAC calculation 
likely to be known is the amount of alcohol consumed. 
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The computation of BAC is as follows: 
 
BAC (mg/dL) = _   dose (mg ethanol consumed)_____
                             Vd (dL/Kg)   x  Body weight (Kg)  
 
    Where Ethanol dose (mg) = ethanol ingested (mL) x ethanol concentration (%) x 800 
    Where Vd = 6.0  dL/Kg and 800 is an approximation using the specific gravity of  
          ethanol to convert milliters (mL) to milligrams (mg) 
 
The American legal definition of intoxication is a blood alcohol concentration above 80-
100 mg/dL. There is no Philippine legal definition of alcohol intoxication. It has to be 
cleared that the legal definition of  alcohol intoxication is for motor vehicle operation, 
that is, to  define drunk driving, driving while intoxicated or driving under the influence 
of alcohol. A legal definition of intoxication is not applicable to this case as individuals 
demonstrate numerous effects across the range of  blood alcohol concentrations.  
Summarized in Tables II and III  are  the different effects of alcohol on the body showing 
a dose response relationship as described by various scientists  
 
Table II: Concentration Effect Relationship 

BAC (mg/dL) Effect 
20-30 Mood elevation, slight muscle relaxation 
50-60 Relaxation and warmth. Increased reaction 

time. Decreased fine muscle coordination 
80-90 Impaired balance, speech, vision, hearing, 

muscle coordination, euphoria 
140-150 Gross impairment of physical and mental 

control  
200-300 Severely intoxicated. Very little control of 

mind or body 
400-500 Unconscious. Deep coma. Death from 

respiratory depression 
Source: Alcohol: Pharmacology & Neurobiology. Vijay A. Ramchandani, PhD. Indiana 
            University School of Medicine (with modifications) 
 
Table III: Impairment Likely to be Seen at Different Blood Alcohol Levels 

Level (mg/dL) Likely Impairment 
20-30 Slowed motor performance and decreased thinking 

ability 
30-80 Increased in motor and cognitive problems 
80-200 Increased in incoordination and judgment errors  

Mood lability 
Deterioration in cognition 

200-300 Nystagmus, marked slurring of speech and alcoholic 
blackouts 

> 300 Impaired vital signs and possible death 
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Source: Saddock B, et al. Synopsis of Psychiatry (2003) 
 
Effects of alcohol in man
 

The brain is a delicate organ and is particularly vulnerable to the effects of excessive 
drinking. The central nervous system (CNS) is the most susceptible to serious damage by 
excess alcohol ingestion. Most importantly, it is a CNS depressant which accounts for 
most of its acute effects through its action on γ  amino butyric acid (GABA), an 
inhibitory neurotransmitter. The effects are seen within 10 minutes and would peak at 
approximately 40-60 minutes.  
 
Alcohol intoxication is characterized by recent ingestion of alcohol leading to behavioral 
changes, such as disinhibited sexual/aggressive impulses, lability of mood, impaired 
judgment and social/occupational dysfunction, and at least one the following signs: 
slurred speech, decreased coordination, unsteady gait, nystagmus, or flushed face. As 
well, a range of subjective experiences accompanies intoxication ranging from 
exhilaration, excitement, and talkativeness to irritability, combativeness, drowsiness, 
stupor, and coma. Motor activities, including standing posture, speech control, and eye 
saccades become slow, muddled, less accurate, less effective, and more random during 
intoxication. Cognitive functions like learning, remembering, thinking, and judgment are 
also impaired.  The deterioration in cognition can be observed  at blood alcohol levels as 
low as 30 mg/dL and would increase in severity as blood alcohol concentration rises. An 
individual whose cognitive functions are impaired cannot sense impending danger to self, 
does not possess sound decision making as would be a sober person, loses the capacity to 
provide informed consent, and cannot offer correct calculations, among  others.  
 
One of the central nervous system effects of alcohol is the blackout phenomenon. In a 
blackout, the patient is awake throughout an episode of heavy drinking but cannot form 
memories and subsequently cannot remember what took place during that period of time 
(anterograde amnesia)  This common experience is due to the ability of any brain 
depressant (e.g. alcohol) to interfere with the acquisition of memory if the dose is high 
enough. Alcohol blackouts are transient episodes of amnesia that occur during periods of 
intoxication, even when bystanders detect no altered state of consciousness. This amnesia 
represents intoxication to a degree that prevents memory formation.   It has been reported 
that even at lower levels of 20-40 mg/dL, memory and judgment can already be impaired. 
 

The diagnostic criteria of alcohol intoxication are based on evidence of recent ingestion 
of alcohol, maladaptive behavior, and at least one of six possible physiological correlates 
of intoxication. 
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Diagnostic Criteria for Alcohol Intoxication 

Source: American Psychiatric Association. Diagnostic and Statistical Manual of Mental  

Disorders, 4th ed.  Text rev. 

A. Recent ingestion of alcohol 

B. Clinically significant maladaptive behavior or psychological changes (e.g. 
inappropriate sexual or aggressive behavior, mood lability, impaired judgment, 
impaired social or occupational functioning) that developed during, or shortly 
after, alcohol ingestion. 

C. One (or more) of the following signs, developing during, or shortly after, alcohol 
use: 

(1) slurred speech 

(2) incoordination 

(3) unsteady gait 

(4) nystagmus 

(5) impairment in attention or memory 

(6) stupor or coma. 

   

D. The symptoms are not due to a general medical condition and are not better 
accounted by another mental disorder.   

 
Case Analysis 
 
Limitations: 
 
The analysis of the case was based on the transcripts of the testimonies of the stepsister of 
the complainant, the 2 security guards of the Neptune Club, the 2 SBMA enforcers and 
the complainant herself. It would have been helpful if the following pertinent information 
had been available: 

1. Medical findings on the complainant after the incident to include a clinical 
history (existing or previous medical conditions like liver or kidney disease 
that can impair alcohol elimination; history of previous alcohol intake); 
physical examination (such as vital signs, papillary size, presence of alcoholic 
breath); mental status examination (such as level of orientation, judgment, 
insight, memory and impulse control);  and neurologic examination (level of 
consciousness, incoordination, balance, speech, muscle strength). 

2. Pertinent general laboratory examinations such as urinary ketones, blood 
ketones, capillary blood glucose, arterial blood gas, serum electrolytes. 
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3. Pertinent toxicologic examinations such as blood  and urine alcohol levels, 
urine levels of other substances such as methampethamine,  
methylenedioxymethamphetamine (MDMA or ecstasy), ketamine,  gamma- 
hydroxybutyrate (GHB), flunitrazepam (rohypnol), and benzodiazepines. 

 
Estimated blood alcohol concentration and reported manifestations 
 
Based on the type and volume of alcoholic beverages the complainant, ‘Nicole’  drank 
successively on November 1, 2005 from 8:30-11:00 pm, the estimated blood alcohol 
concentrations  are shown in Table IV. 
 
Table IV: Estimated blood alcohol concentrations of ‘Nicole’ 

Alcoholic drink Estimated Time Amount of 
alcohol ingested 

(mL) 

Estimated BAC 
(mg/dL) 

Vodka Sprite 8:30 pm (Nov 1) 48.0 128.0 
B52 9:00 pm  10.0 142.2 
B53 9:30 pm  10.0  156.4 
Singaporean sling 10:00 pm 43.2 259.1 
Long Island Iced Tea 10:30 pm 19.06 297.4 
Bullfrog  11:00 pm  60.0 444.9 
 11:30 pm 0 432.4 
 12:00 mn 0 419.9 
 12:30 am (Nov 2) 0 407.4 
 1:00 0 394.9 
 1:30 0 382.4 
 2:00 0 369.9 
 3:00 0 344.9 
 
 
 
In the computation of the blood alcohol concentrations, the following data were used: 

1. Amount of alcohol ingested = (% of alcohol spirit in the mixture) x Amount   
                                                       (mL) of  alcoholic beverage complainant drank   
 
 where % of alcohol  spirit  in the mixture =  
                  Amount of alcohol in mixture (mL) x Concentration (%) of alcohol in mixture 

                                                                         Volume (mL) of mixture 
 
 E.g. For Vodka sprite,  
                      % of alcohol spirit in the mixture  = 25 mL x 0.40  =  0.10 or 10% (a) 
                                                                                   100 mL  
                      Amount  of alcohol ingested =  (a) x amount of alcoholic beverage drank 
                                                                     = (0.10) x 480 mL = 48 mL 
 

2. Body weight of the complainant = 50 Kg 
3. Volume of distribution = 6.0 dL/Kg 
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4. Specific gravity of alcohol = 800 mg/mL 
 

E.g. Blood alcohol concentration after Vodka Sprit 
        =  Amount of ethanol ingested (mL) x 800 mg/mL
               Vd (dL/Kg) x Body weight (Kg) 
        = (48.0 mL) (800 mg/mL)
               (6.0 dL/Kg) x 50 Kg 
        =  38,400 mg     = 128 mg/dL 
                300 dL 
 
5. Since the alcoholic beverages where not taken at the same time, the rate of 

metabolism was also considered in the computation of ‘Nicole’’s blood 
alcohol concentration. In this case, the value of 25 mg/dL/hour was used. 

 
E.g. For 2nd drink (B52), amount of ethanol ingested = 25 mL x 0.40 = 10 mL 
        Blood alcohol concentration after B52 at 9:00 pm 
        = (10 mL) (800 mg/mL)  = 8000 mg  
            (6.0 dL/Kg) x 50 Kg         300 dL 
        = 26.7 mg/dL  + (128 mg/dL – 12.5 mg/dL/0.5 hour) = 142.2 mg/dL 
 

 Fig. 1  demonstrates  ‘Nicole’’s  estimated blood alcohol concentrations in relation to 
time of successive alcohol intake. 
 

Fig.1:Estimated blood alcohol concentrations 
of SN in relation to time
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Table V shows ‘Nicole’’s behavioral manifestations based on witnesses’ accounts and the 
complainant’s testimony.  On the other hand, Fig. 2 shows her level of manifestations in 
relation to blood alcohol concentrations. 
 
Table  V: Level of behavioral manifestations of ‘Nicole’ based on witnesses’ accounts 
and complainant’s testimony  
 

Date/Time Observed manifestations Witness Complainant 
November  1, 2005 
8:30 pm “Felt dizzy” Anna Liza Franco 

(ALF) 
 

11:00 pm “Pasuray-suray na siya” ALF  
11:15 pm “Pasuray-suray”, “paikot-ikot”, 

“holding on to tables”, “smelled 
of alcohol”, “bewildered”, 
“confused”, “parang wala sa 
sarili”, “does not know where 
to go”  

Tomas Corpus “Nahihilo”, 
“feeling na yong 
mundo ay 
umiikot” 
 

11:30 pm Being carried or “bakay-
bakay”, “was drunk and almost 
unconscious”, “nakalungayngay 
ang ulo” 

Gerald Muyot  

November 2, 2005 
11:30 (Nov1)-
12:15 (Nov 2) 

  “Hinang-hina na 
po ako…masakit 
po ang ulo ko. At 
yung utak ko po 
parang gusto ng 
magsara. Gusto ko 
ng matulog pero 
pinipilit ko pong 
magising…” 
“Mayroon pong 
liwanag tapos 
mawawala tapos 
mayroon liwanag 
na naman uli” 
 

12:15 am Crying, “parang lantang gulay”, 
“lasing na lasing” 

Noel Paule (NP) Does not know 
where she was. 
She does not know 
how she got to the 
ground 

2:00 am “Shocked” ALF  
2:45 am “Staggering” or “pasuray-

suray” 
NP “Hilong-hilo”, 

“yung mundo mo, 
bumabaliktad”  

3:00 am+ “Angry”, “still in shock” ALF “Naghysterical” 
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Fig. 2: SN's level of manifestations in relation to blood alcohol 
concentrations
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Figs. 1 and 2 show that the complainant was acutely intoxicated based on the estimated 
blood alcohol concentrations and level of manifestations. The manifestations described as 
dizziness, impaired balance or unsteady gait, decreased coordination, emotional lability 
are consistent with signs and symptoms of alcohol intoxication. These findings were 
observed beginning after she drank Vodka sprite. Her signs and symptoms of intoxication 
worsened through time such that at around 11:00-11:30  pm of November 1, 2005, she 
was seen “almost unconscious”. It can be observed that the peak estimated blood alcohol 
concentrations (432.4-444.9 mg/dL) were between 11:00-11:30 pm (Fig. 2). As indicated 
in Table II, at this stage, there can be loss of consciousness.    
 
 During the sexual encounter (11:30 pm of November 1 up to 12:30 am of November 2,  
she was weak indicating decreased in motor strength (“hinang-hina”) and decreased in 
the level of consciousness (“Ang utak ko po parang gusto ng magsara. Gusto kong 
matulog pero pinipilit ko pong magising;”). She was described by the SBMA law 
enforcer as “lantang gulay” and “lasing na lasing.”. During that period until the morning  
of November 2, 2005, the estimated blood alcohol concentrations were in the levels at 
which  changes in level of consciousness,   gross impairment of physical and mental 
control,  very little control of mind and body can occur. Furthermore, decision making 
process, judgment and memory can also be impaired.  
 
The factors that could have enhanced the blood alcohol concentrations in this 
complainant would include:  

1. Empty stomach: this results  in increased gastric emptying and enhanced 
absorption of alcohol in the intestines; 

2. Female gender: this is associated with greater or extensive distribution and 
decreased metabolism of alcohol relative to the male gender due to a smaller 
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body build and a lower level of alcohol dehydrogenase  activity among 
females;  

3. The rapid rate by which alcohol was taken enhanced alcohol absorption. 
 
Conclusion: 
Based on the reported presenting manifestations of the complainant on November 1 
and November 2, 2005 and the calculated blood alcohol concentrations, ‘Nicole’ was 
intoxicated and her cognitive  and physical faculties were impaired. 
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