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Phenobarbital (35, 38-42)

Synonyms : Fenobarbital; Phenemalum; Phenobarbitone;

Phenylethylmalonylurea.

Proprietary Names : Agrypnal; Barbenyl, Eskabarb; Fenemal; Gardenal;

Luminal: Phenomet: T(h) eoloxin.

Chemical formula : H
N
0, ‘\\r;o
C’zHS " NH
fgils =2 1
C12H12N203 = 232.24

5-Ethyl-5-phenyl-2,4,6 (lH, 3H, =5H) - pyrimidinetrione

5-Ethyl-5-phynylbarbituric acid

Description E White, odorless, glistening, small crystals, or
a white crystalline powder,/ which may exhibit
polymorphism; (slightly bitter taste;)stable in
dir; pH (saturated solution) about 5; pKa = 7.6,

Mp. 12417800

Solubility : Soluble 1 g in about 1000 ml water, 8 ml alcohol,

13/ml ether, 40 ml chloroform, 700 ml benzene.

Soluble in alkali hydroxides and carbonates.

Uses . : Phenobarbital is classified into a long-acting

barbiturate., This classical barbiturate is a
sedative, hypnotic, and antiepileptic drug. 1In
appropriate doses, it is used in neurosis and
related tension states when mild, prolonged

sedation is indicated, as in hypertension, coronary



Dosage Forms

Toxicity
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artery disease, functional gastrointestinal
disorders, and preoperative apprehension. In
addition, it has specific usefulness in the
symptomatic therapy of epilepsy. It is especially
useful in patients with generalized tonic-clonic
seizures (grand mal) and complex partial (psycho-
motor) seizures. /Effective doses usually produce

a degree of drowsiness or sluggishness.

Adulty usual @ Oral, sedative, 30-120 mg in 2 or
3 divided dosesy hypnotie, 100-320 mg; anticon-
vul'sagt, 50-100 mg 2 or 3 times a day. Usual
range fof dose, .30=600 mg daily.

Pediatrie, wsual ¢ Oral, sedative, 2 mg/kg or

60 mg/m2 body surface 3 times a day; hypnotic,
individualized by physician; anticonvulsant or
antidyskinetic;.3—5 mg/kg or 125 mg/m2 body
surface daily until a blood-devel of 10-15 ug/ml

is attained.

Capsules :. 15 mg

Capsules, extended release : 60 mg
Oral solution ': /7.5 and 100 mg/5ml
Tablets : 8, 15, 30, 60, and 100 mg

Elixir : 7.5 or 20 mg/5 ml

The adverse effects of phenobarbital have been
reviewed by Brawning and Maynert (Symposium,
1972 a). Sedation, the most frequent undesired

effect of phenobarbital, is apparent to some



59

extent in all patients upon initiation of therapy,

but tolerance develops during chronic medicatijon,

Nystagmus and ataxia occur at excessive dosage.
Phenobarbital sometimes produces irritability and
hyperactivity in children and confusion in the

elderly.

Scarlatiniformor morbilliform rash, possibly
with-other manifestations of drug allergy, occurs
in L.fo 2 % of patients. Fatal exfoliative
dermatdtis s rare. Hypoprothrombinemia with
hemorchage Has been observed in the newborn of
sothers who have received phenobarbital during
preguancy; vitamin K is effective for treatment
or prophylaxis. Megaloblastic anemia that responds
to folate and osteomalacia that responds to high
doses of vitamin D oecur during chronic phenobar-
bital therapy of epilepsy, as they do during

phenytoin medication,

Phenobarbital i§ readily absorbed, about 80 7% of
an oral dose~and peak plasma.levels are reached in i6-18 hours.
Apparent volu@e of distribution is 0.7 - 1.0 L./kg.' "“Therapeutic
piasma levels range from 10 - 30 pg/ml. About 45 - 50 % of drug is
bound to plasma protein. Apparent plasma half life varies from 50 -
120 hours in adults and 40 — 70 hours in‘children. Approximately 65 %
of drug is metabolized and 35 % is excreted by the kidney unchanged.
The main metabolite in man is the p-hydroxy-derivative, 5-ethyl-5-p-
hydroxyphenyl barbituric acid. About 50 % is conjugated, less than

10 %, however, as the glucuronide. The rest is thought to be conjugated
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as the ethereal sulphate. Plasma clearance is slow and approximates

0.004 L/kg/hr.
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Sulfadjazine (35, 38 - 42)

Sulphadiazine B.P ; Sulfadiazine U.S.P.

Adiazine, Microsulfon, Diazyl Dulcet, S-Diazine

Y AN
2 \\// 2 “\§N__;;>

Hy N, 0,5 = 250,28

Ciof10M4Y2

4—Amino-N-2-pyrimidinylbenzene-sulfonamide

Whited yellowish-white, or pinkish-white, odorless
of almost odorless, tasteless crystals or powder,
slowly darkening on exposure to light.

Mp, 252-256°C with decomposition.

K o = 6.5 at 25'C

Soluble 1 4in 13,000 of water at 25", 1 in 60 of
Boiling water, sparingly &oluble in water at 37°

13 mg/100 ml at pH 5.5 ; 200 mg/100 ml at pH 7.5
S6luble 1 in 300/ 0f acetone; very slightly soluble
in dlcohol; practically insoluble in chloroform
and ether;’ freely soluble in dilute/mineral acids
and'ifi solutions of alkali' hydroxides, carbonates

and in ammonia water.

Sulfadiazine is the sulfonamide of choice for
nocardiosis. Sulfadiazine may be administered
for prophylaxis of rheumatic fever when other
anti-infective agents (eg, penicillin G, ery-

thromycin) cannot be used.



Doses

Sulfadiazine may be a preferred sulfonamide in
certain other susceptible systemic infections
(eg, in combination with pyrimethamine for toxo-
plasmosis or for prophylaxis of malaria where

chloroquine resistant strains of Plasmodium

falciparum are common).

ihe blood level should .be maintained at 100-150

pg/ml

Oral _eAdults, é~4 g initially, then 1 g every

4-6 hotirs, Children and infants over 2 -months,

75 mp/kg dnitially, |

Then 150 mg/kg dally in 4-6 divided
doses. /The total daily dose should not exceed

6 g.

For prophylaxis of rheumatic fever,‘SOO mg once

daily for patients under 30 kg and 1 g daily for

those over 30 kg.

Intravenous : Adults, initially, 100 mg/kg up to
a) total of 5 g, then 30-50
mg/kg every 6-8 hours,

Children over| 2 monthsy 50 mg/kg
initially, then 100 mg/kg
daily in 4 divided doses.

Oral therapy should be substituted

as soon as possible

62
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Dogage Forms : Sulfadiazine Tablets : 250, 300, 500 mg

Sulfadiazine Powder : 1oz, 40z, 11b

Sulfadiazine Sodium Injection : 2.5 g/10 ml

Orally administered sulfadiazine is readily
absorbed from the gastro-intestinal tract, peak blood concentration
being reached .3-6 hours after a single dose. 20-55% of circulatoring
sulfadiazine has been reported to be bound to plasma albumin. The
drug is widely distributed in body fluids and tissues, and therapeutic
concentrations are attained.in thel cerebrospinal fluid, usually more
than half of those in.the blood, within 4 hours of administration by

mouth of a dose of 60 mg/kg body-weight.

sulfadiazine is excreted somewhat slowly, about
50 % of a single dose by mouth being eliminated in 24 hours; between
I5 # and 40 7% éf a dose is atetylated din 'the liver; both acetylated
and unchanged drug are excreted by the kidney. The elimination half-

life is 17 hours.

Crystalluria and related renal damage can be
minimized by administratien of adjuvant alkalinizing salts and by
maintenance of an 'ddequate 24-hr urine volume.! [To minimize crystal-

luria, sulfadiazine is also commonly combified with othef sulfonamides.
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Simple Linear Regression (33)

This is the most popular and frequently regression amalysis
method used in studying something about the relationship between two

variables.

Simple Linear Regression Models

In the simple limear regression model two variables, X and Y,
are of interest. The variable X is usually referred to as the indepen-
dent variable, since itgis under the contrel of the investigator, that
is, values of X are selécted by the investigator and, corresponding to
each preselected value of X, 'one or more values of Y are obtained.

The other variable, Y, accordingly, is called the dependent variable :

Hence, it is the regression of ¥ on X.
The model is writtenm as. :
y & a+pfx+e (Eq.27)

where y is a typical walue from one of the subpopulations of y, o and
B are called population tegression coefficients. Geometrically, o and
B represent the y=intercept ‘and slope, respectively, of the line on

which all.the.means are assumed to lie. And e is called the error term

THe method usually employed for obtaining the desired line is
known as the method of least squares, and the resulting line is called
the least-squares line. Hence, the general equation for a straight

line is given by

y = a + bx (Eq.28)
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?%%
H
value on the horizon-

where y is a value on the vertical axis,
tal axis, a is the point where the line crosses the vertical axis,
the y-intercept, and b shows the amount by which the line rise for

each unit increase in x, the slope of the line. a and b can be

obtained from the following equations

i v i
a = i=1 — (Eq.29)
n
n n n
W70 RN
b = = (Eq.30)

. n 2 n 2

n AKX Oz X

121 i=1( "
Analysis of Variance Resulfs

ANOVA Table for Simple Linear Regression
Source-of ss - MS
variation
n
Regression SSR = b L XY, 1 MSR = SSR/1
isr  *
n 9 n
Error 8SE== nf =Y w=b; & XaY n=2 MSE = SSE/(n-2)
1 b i1
1=1 i=1
o2

Total SSTO = I Yi n-1
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Coefficient of Determination (Rz)

It is intuitively appealing to speculate that if a regression
equation does a good job of describing the relationship between two
variables, the explained sum of squares should constitute a large
proportion of the total sum of squares. This is exactly what is dene
in evaluating a regression equation based on sample data, and the
result is called the sample coefficient of determination, Rz, calcu-

!

lating using an equation .:

2 _"ssk

R = 3570 (Eq.31)

n n
b2 [-Z X? -C.z X.)Z/n]
A 4 b
i=1 g=—1
= — 3 (Eq.32)

z Yi B Yi)zln
i=1 =1
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Polynomial Regression (28, 29)

This is the most frequently used curvilinear response model
in practice, because of its ease in handling as a special case of the

general linear regression model.

Polynomial Regression Models

Polynomial regression models can contain one, two, Oor more
than two independent variables., Furthur, the independent variable can

be present in various powers.

One Independent/Variable-Second Degree has been used in this
investigation because the true response function is unknown, but a

second degree polynomialiis a good approximation to the true function.

The model is written as :

2
y; = By + lei -+ BZXi +E, (Eq.33)

As can be seén, the independent variable appears in the second
degree. Assuming that E(ei) = 0, the response function for model

(Eq. 33) is
2
E(y) = g Byt Byx H Byx (Eq.34)

which is a parabola and is frequently called a quadratic response

function.

The regression coefficient BO represents the mean response
of y when x = 0 if the scope of the model includes x = 0, otherwise,
BO has no sepagate meaning of its own in the model. Thé regression
coefficient Bl is often called the linear effect coefficient while

82 is called the curvature effect coefficlent.
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Fitting of Model

The least squares normal equations for the second-order

polynomial are

x'xb = x'y
‘where ;
b n Ix sz bX
0 i { Vi
b =| b x'x = X sz Zx3 x' = Ix
2 3 4 2
bZ in in in inyi

This yields the normal jfequations in terms of the algebraic version

as
L = b i ekt
7y = T P hnigg 2"
2 B
= +
inyi bOin bIin + bZExi (Eq. 3%
2 2 = 4
inyi = bOin + bIin + bZin
Analysis of Variance Results
ANOVA Table for Second-Order Polynomial Model
Source-of g df MS
variation
. Ll -2
Regression SSR="b"x! yo -y 2 MSR =| SSR/2
Error SSE = y'y - b'x'y' n-3 MSE = SSE/n-3
. -2
Total SSTO0 = y'y — ny n-1

- 1
where 3 b! = [rbo bl b2] s ¥ = zYi/n ’ yy-= EYi
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Coefficient of Multiple Determination (Rz)

For a descriptive measure of the degree of relation between

X, and Yo the R2 is used and calculated using an equation

2 SSR

AutIngninens
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Multiple Regression (28, 29)

Multiple regression amalysis is one of the most widely used
of all statistical tools because of the matrix expressions for multiple
regression are the same as for gsimple regressions, and it is also
highly useful in experimental situations where the experimenter can

control the independent variables.

Multiple Regression Models

Multiple regréssien models can contain one dependent variable

(y.) and one, two, of more than two independent variables (x.)
yi P - i

Three independent variables| have been used in this investigation
because the true responsé function is unknown and depends on these
independent variable values. .Hence, a multiple regression is a good

approximation to the true fumction
The model is written as :

vy = Byt ByXpy *OBp¥py *Ba¥y; Tey (Eq. 37)

It is called a fitst<order model (with three independent variables.

¥ denotes as ugbal the response in the i th trial, and Xygs Xoqs X3g
are the 4valubs of thdl thrée dndependent variables An theii th traial,
The parameters of the model are BO’ Bys Bz, and 83, and the error term

is e,.
i

Assuming that E (Ei) = 0, the regression function for model

(Eq. 37) is :

E(y) = Byt Byxy ¥ Byxy + ByXq (Eq. 38)
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The regression coefficient BO represents the mean response of

y when X, =X, = X3 = 0 if the scope of the model includes X =X,

= Xg = 0 otherwise, BO has no geparate meaning of its own in the model.

Bi» Bys By are called the linear regression coefficient,

Fitting of Model

The least squares mormal equations for the first-order multiple

regression are

xl%b = x'y
where ;
b
b
b £ }
LY
-~ b3 Ed
d N
n TR g TXy g = 7h
2
I B PR s Ei S B | 1)
I%,; ExgyXyy  IXyy LX) %34
2
2
R L T e *31 | 0}
r ~
Eyi
. PXp Y3
X y =
Ixoy¥;
| EX3Yy J

This yields the normal equations in terms of the algebraic

version as



Eyi = nbo + bllei + bZEXZi + b32x3i
L = “b.Ix +b22+b2xx + b, I
X148 T 0"*11 1°¥11 2°%1i%21 3°%11%34
2
ExZiyi = bOZKZi + blleiXZi + bZEXZi + b3Ex21x3i
Ex = b rx 4+ b, LIS + biix + b Exz
3iY5 0°%31 1°%14%34 2°%95 %31 T P3"F3i

Analysis of Variance Results

ANOVA Table for Multiple Regression Model.

(Eq. 39)

Source of wvariation S8 df MS
Regression SSR = b'x'y - ny 3 MSR = SSR/3
Error SSE = y'y = b'x'y " n-4 MSE = SSE/(n—&)
Total SS10 = y'y - ny n-1
where ; b' = [bo b, b, b%] , ¥ = ylln
g 2
¥y & Yy

Coefficient of Multiple Determination (Rz)

For a descriptive measure of the degree of relation between

2
X140 X990 ¥34 and ¥y the R

2 SSR
R = 3510

is used and calculated using an equation

(Eq. 40)
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