CHAPTER I

INTRODUCTION

'In‘pregnéncy, the changes which occur in the uterug during
pregnancy are truly remarkable. fn addition to alterations in éize,
con51stency, position and contractility which are largely’related to
the changing character of its-content, there arec also growth changes
in its mucosa, in its myemetrium and in its vascular structure (Taylor,
M.D., 1976). The major properties of uterine muscle are the same as
those po§sessed, by.smooth muscle in general: contracfion, relaxation,
co—brdiﬁation and changés in length without changes in tension (Dan-
forth, D.N. and Hendricks, C.H., 1977). ‘The intermitten contractions
of pregnancy differ from the “true labour contréctionﬁ in thatrthey are
painless and recur at irregular intervals. Also; unlike the contrac-
tions of labour, they are not accompanied by retraction of the muscle
and do not dilate the cervix. The contractions aid in maintaining the
circulation of maternal blood thréugh the ‘placental lakg'(Taylor, MfD.,

1976).

As the.time of labour approéches_the intermittent contractions
become grédually more regular in frequency, duration and intensity; .
and they are propagatéd for increasing distahces over'the myometyium.
'Inllabour, the mbst beautiful co-ordination is achieved, such that

the contractions are precisely regular in strength, duration and

.



frequency; and each contraction spreads uniformly to involve the

entire myometrium (Danforth, D.N. and Hendricks, C.H., 1977).

Labour or parturition is the process by which the maturc pro-
ducts of conception are expelled from the uterus {Hellman and Prit-
chard, 1971; Taylor, M.D., 1976). Labour is conveniently divided into

three distinct stages :-

:- the first stage of labour, or the stage of cervical dila-
tion, begins with the first true labour pain and ends with the com-

plete dilation of the cemvix.

:- the second stage of labour, or the stage of expulsion,
begins with the complete dilation of the cervix and ends with the

birth of the baby.

:- the third, stage of labour, or the placental stage, begins
with the delivery of the baby and onds with the delivery of the fr.iv . 5:

tificenta.

Figure 1,summerized the'frequency and intensity of uterine
contractions of normal labour and also partways uterine tonus (Taylor,

M.D., 1976),

"The uterine-contractions'ére involuntary and are independeﬁt
of the central nervous system (Taylor, M.D., i976). Whenllabqur is’
- fully established, the process is inexorable; it does not stop and
it cannot be permanently stopped until the uterus is empty (Danforth,

D.N. and Hendricks, C.H., 1977). The contraction wave of uterus



Figure 1. Uterine contractions during normal pregnancy, labour, and
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UTERINE ACTIVITY (Montevides Units)

the early puerperium. A, sméll uterine contractions of
early pregnancy. B and C, ’minimal basic activity of the
uterus. D and E, graphs of/first stage of labour uterine
action. - F, representation of second stage of labour X
" uterine contract.ion.- G, third stage of labour. H, I, aria

J, tracing takefl during the puerperium. (Taylor, M.D.,

1976, p. 197)4
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depend on many factors including estrogen, progesterone and prostaglan- '
din (PG.) influence; electrochemical phenomena at the.cell surfaces;
actinomycin (AM.) and adenésine triphosphate (ATP.) concentration;
electrolyte environment; stretch and apparéntiy the density of the
post ganglionic nerve axons which vafies according to the physiologic

state of the uterus (Danforth, D.N. and Hendricks, C.H., 1977).

At térm progesterone domihance gives-way to increasing estro-
gen influence with all its.attendent stimuli. Among these are an
increase in the working e@pacity of the uterus, an increasing in hyome-
trial synthesis, contraction and release of st’ and changes in ionic
environment and membrane potential thét permit a cdntraction to be
propagated from one cell to the mext. 'PGS and possibly also endoge-
nous oxytocin, cause the release of calcium from the storage sites in
the sarcoplasmic reticulum. The released calcium activates ATPase,
with consequent splitting of ATP and activation of AM, the contractile
protein, The most préssing problem in obstetrics is the absolﬁte cbn-
trol of uterine action}- the ability to start co-ofdina£ed contraction
af will or to stop them at will (Danforth, D:N. and Hendricks, C.H.,

s

1977).

The'development, of dysfunctional labour is usually accompanied

by one or more of the following:-

1. -contractions that seem less intense to the obstetri-

cian and often are less painfull to the patient (figure 2-B}



Figure 2.

Uterine contractility patterns in labour. A, typical
normal labour. B,.subnormal intensity, with frequency

greater than needed for,opfimal performance. C, normal

contractions, but t for efficient labour.

D, incoordinate : srcontractility.

(Danforth and
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2. contractions coming at less frequent intervals
(figure 2-C) and

3. contractions with a poerly co-ordinated pattern

iy

(figure 2-D) (Danforth, D.N. and Hendricks, C.H.,1977).

There are many drugs posses oxytocic activity namely, the
.ability to stimulate the smooth muscle of the utérué. Howeﬁer; only
a few have uterine effects sufficiently selective and predlctable to

N
justify their use as oxytecic aaents in obsterrical practice. ‘There
are oxytocznj certain of the prostaglandins and the ergot alkalcids
ergonovine and methylergonoving. Eﬂch, in alproprlate doses durlng
pregnancy; is capable off eliciting graded increase in uterine motili-
ty from a modergté inérease in’ the rate and force of spontaneous motor
activity to sustained ”teténic“ contfaction,'while causing minimal
side effects in héalthy subject (Goodman and Gilman, 1975). There

are many indications for the clinical use of the oxytocic agents. In

brief, the clearest indications are :i-
1. to induce labour at term.
2, tc control post—partum hemorrhage.

3. | to corréct post4partum uterine atony.

4. to cause uterine contraction after caesarean section or

during other uterinc surgery.
A

5. to induce therapeutic abortion after the first trimester.



6. to overcome stubborn and prolonged uterine inertia.

In general, cxytocic agents are contraindicated during the
first and second stages of labour (Goodman and Gilman, 1875). Oxyto-
cin is the drug par excellence, for stimulation of the uterus and for

testing uterine's reactivity (Danforth and Hendricks, 1977}).

The name '"Oxytocin' refers to a specifié octapeptide, which
has been isolated from the posterior pituitary gland. The uterotonic
activity of a posterior pituitary factor was used for the imduction of
labour by Watson (1913). JThe strutture (figure 3) of the ‘active prin-
ciplé oxytocin, was determiined by Du Vigneaud and his collabolators
in 1954-1955, A significanf clinical advance was realized in-1948,
when Thecbald (1968) reported on,the administration of dilute oxyto-
c¢in sclution by.intravenous dyip.- MNow tﬂe_usérof oxytocin in cilinical

obstetrics is ever increasing (Pauerstein, C.S., 1873; Tepperman, H.M., -

et al., 1977).

Oxytocin is bound to plasma protein in the human, but this
-binding is relativély weak land rapidly Tevérsibles | Administered
oxytecin disappears rapidly from the circulation, a half-life of
1-6 minutés being reported in different studies. Only small amounts
of oxytocin 'are excreted unchanged in the urine, most of it being
iractivated, principé;ly by the kidney aqd the 1iver_(Teppefman, E.M.,

et al., 1977).

The mechanism of action of cxytoecin which increase the

intensity and frequency of uterine contractions when infused into



Figure 3. Structure of oxytocin. (Remington's Pharmaceutical

Sciences, 15th edition. 1975).
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pregnant women; however, is poorly understood (Soloff, M.S., et al.,
1974; Tepperman, H.M.,bet al., 1877). 1In earl} pregnancy, the uterus
is exceptionally refractory to oxytocin, large doses being required to
produce contractions even vaquely resembling those seeh in early labour
(see fig. 4). Doses of oxytocin that in early pregnancy have little
effect can; at term, produée the most violent and sustained tetany
(Danforth, D.N. and Hendricks, C.H., 1977).TIn the final wecks of
pregnancy the uterﬁsrbecomes incréasingly response:to oxytoéin,‘and

by the time labour begins it‘exquisitely sensitive, It is possible

that the increased sensitivity of the uterus of oxytocin, occurring as

~ pregnancy progresses, resulis from an increased affinity and/or capaci-
ty of uterine receptors for oxytocin {Seloff, M.S., et al., 1974;
Pauerstein, C€.S., 1973). Carsten {1974) found that oxytocin inhibited
/ATP-dependent calcium»bindinglwhich caused calcium released from intra-
cellular storage sites.or that it increases the entry of calcium into
the cell, these results are consistent with the utévine contractile
action of oxytocin. Oxytocin in physiclogic dose may bé effective iﬁ
stopping:thé hyper-contractility and in‘bringing about a uterine activi-

ty pattern indistinguishable from.normal spontaneous labour (figure 5) .

(Danforth, D.N, and Hendricks, C.H., 1977).

" The use of oxytecin is now widespread in obstetries, and it is
particularly useful for induction of labour and shortening the induc-
tion-delivery interval (Bradford and Gordon, 1968; Turnbull and Anderson, l
1968; Liston, W.A., et al., 1974). Oxytocin is a potent énd useful

drug of enormous benefit to women in labour (Liston, W.A., et al., 1974).
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Figure 4. Response to increasing doses of oxytocin étdministration,

by constant pump i.nfusion}_atl 20, 30 and 40 weeks gestation.

Contraction pattern inheavy squares is within range usually

robserved in normal labour ‘that begins sponfanepusly. Hyper-
coﬁti-actility and increased tonus result from administration
at excess rate; fhis ébnormglly -hi_gh acti\'Jity may interfere-

with fetal Oxygén Supply and occasionally may even cause

repture'of uterus (Danforth and Hendrické, 1977) -
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Figure 5. Effeét'oﬁ oxytoéin in correcting uterine incoordination.

| Grossly incoordinated activity cgafacterizea by excéssive
.frequency causing hypertonus (top), was converted to normal
labour (bottom) by infuéion of'oxytocin, 4 mU/min. (Dan-

forth and Hendricks, 1977}).

T
Uterine {ncoaordination .
ST TERR Shaud T2 PAr LASH bE2EERd 12!
. . [L)

H
b

J

4 2;%;[

RHAE el

1t il

= N 15

Coordinating Effect of Oxytocin

- ‘mm Hg . ) Infusion rate & mU/min . ’

o S G L L E L D R T

T T
i e

R S B LT Mt AT

:':..;.,'}‘ iii“‘ihii'

iR Wi i
i Eif LU%Tﬂ"in l;'} Hl” i %"3“
i




12

if g1ven orally, oxytocin is inactivdated by trypsin. However, it is
effective after administration by aﬁy parenteral route (Goodman and
Gilman, 1975). Intravencus infusion of oxytocin is widely accepted as
an effective and safe method for induction of labour. It has been
shown that oxytocin glven 1ntramuscular1y and the excess1ve1y large ;
doses employed caused many serious obstetrlc accidents. 0xytoc1n glven
Buécally does not ripen the cervix (Pauerstein, C.5., 1973 ; Ulmsten,

U., et al., 1979). Thé Yegimen used ﬁas a2 modification of that described
by Turnbull and Anderson im 1968,.control of the rate of flow of an

- intravenous oxytocin infusion is /required for safe induction of labour
(énderson, C.A., 1873). The infﬁsion started with 2 nU./min. and was
subsequently increased by 2 mif. every half hour up to é4 mU. /min,
(Ulmsten, U., et al., 1979) Steer, P.du (1975) and Wolfson, J. (1976)
had demonstrated that tﬁere is a stable phase in induced labour in
which increased in oxytocin dosage do not produced any further increase
in uterine activity. This enables the physicians to seleét the lowest

dose of oxytocin which.will produce the optimal uteriqs activity in

each patient (Wolfson, J., et al., 1976)-.

The increased use of oxytocin for induction and stimulation
of déngerous co@plications. Oxytocin sho&ld be administered to patient
cof high parity of ndvanced obstetric age (35 years old) with great
caution. The dose should probabl&rnot exceed 8 mU./min.. Oxytocin
should be con51dered a potent1a11y dangerous drug to be administered -
only when indicated, and under close superv1sxon (Pauerste1n, C.S. 1973).

The side effect of oxytecin of clinical significance. include :-
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In Maternal

!

N . Uterine :- Excessive uterine contractility is almos;
‘always the fesult bf_eicessive dose (Danfprth; D.N; and Hendricks, C.H.,
1977}. Hypersensitivity of the uterus to dxytociﬁ could trigger uterine
hyperactivity, tumultius iabour or uterine contracture that may iead to
uterine rupture, cervical and‘vaginal lacerations, postpartum heﬁorrhage
and fetal hypoxia, hypercarbié or death. The infusion should be imme-
diately discontinued andrappropriate measures taken as soon as any evi-
dence 6f uterine hyperactivity or fetal distress occurs (Tepperman, H.M.,

_ - \
et al., 1977}. . | \ -

Car&iovaScular - Intraienous administration of a bolus of
" 0.5-10 iu. oxytocin is associated with a.transient fall (up to 30%) of
blood pressure withiﬁ 20-30 seconds folleowed by approximately at 30%
increase in heart ratée.  (Tepperman, H.M., et al.}v1977; 'Paugrstein,
c.s., 1973). A healthy ?regnant women can successfully cope with those
side effect (Tepperman, H.M., et ai., 1977). 1In 1913, Watson had noted
that intravenous.administration of this‘agent could cause pollar, cyano-
sis, tachycafdia and ‘sweating. After a dose of about’500 . the car-
diac output rises-the heart rate initially increases. and “then may fill
during a period cof secondary hyperten51on. The 1ncrcase in" heart rate
is significant, varying from 10-34 beatﬁ/min. This immediate hyper-~

tension was followed by recovery within 3 minute and then Teturn to

base line within 10 minute (Pauerstein, C.S., 1973).
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Renal :-_ Water jntoxication is an uncommon complication
of the infusion of oxytocin. It occurs when large dosages of oxytocin
are administered with lérge volumeés of electrolyte-free fluid over a
prolonged period, so that the patient becomes water logged. This
happens because oxytocin administered infusiqn rates of around 15 mU./
min. and in excess of 45-50 mﬁ./min. may act as an aniidiuretic or to an
increase in the renal tubular reabsorptiocn of sodium and wafer. Kater
intoxication characterized by_ednfusion, nausea; conﬁulsion, and coma;
was described in 1962 in assocdation with the vse of high doses of
synthetlc oxytocxn for the/tréatment of missed abortion [Pauersteln,
C.S., 1973; Danforth, D.N. and Hendricks, C.H., 1977; Tepperman, H.M.,

et al., 1977).
In Fetal or Necnatal,

To our.knowledges fhe only complication that might be due
to ‘direct action of oxytocin on the fetal is “neonatal hyperbilirubine-
m1a”. A relation between pxytocin admlnlstratlon in labour and the sub-
sequent development of neonatal jaundice./was f1rst suggested by Mast et
‘al., in 1971 and lateristudi@s have tended tc confirm. ¢ Buchan, (1979)
suggested that the vasopressin-like action of oxytocin caused osmotic
swelling of erythrocytes leadingito destruction déformability and hence
more rapid destruction with resultant hyperbilirubinemié in neonaﬁe.
Davies, et al., (1973), Chalmer, et al., (1975) and D'Souza, et al.,
(1979) had found a highly significant increase in the 1nc1dence of.
hyperbilirub{hemia in necnates of mothers whose labour were induced by

oxytocin. They postulated that there is an association between
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neonatal jaundice and oxytocin, it may be due to a toxic effect of syn-
thetic oxytocin. Liston and Campbell's study (1974) did not really
show these effects to be due to oxytocin. Beazley and Alderman {(1975)
demonstrated that the proportion of babies who developed hyperbiliru-
binemia was directly related to the "total" dose of oxytocin used with
"a sharp rise when 20 units or mOre Were given. D'Souza, et al. (1979)
showed that higher doses of exytocin adﬁinistered are reflected by
hlgher level of plasma bikiruban. Ghosh and Hudson (1973) "virtually
e11m1nated neonatal hyperbidizubinemia of unknewn etiology™ 1n their
_hosfital by lowering thé.dose of loxytocin used for induction.. Friedman
and SachtlebenA(1974); Chalmers, et al. (1975) and Sim & Neligan (1975),
all supported the suggest that‘there is a dose:relationship. Jeffares
(1977) suggested that é dcse of ébout 20 mU./min. is required before
the effect is apparent. This Tesults sﬁggested that oxytocin im high

doses should be uéed with caution.

| 005455

Other authors have failed to substantial of neonatal jaun-
.dice. Gould, et él. (1974) and Boylan {1976) had demonstrated that the
infuéion of 10’units &f exytocin during. labour has me signifieant éffect .
on mean bilirubin lével of neonate on the fourth day. ‘The discrepancy
may be in the fact that these 1nvest1gators compared mean neonatal bili-
rubin levels rather than the incidence of hyperb111rub1nem1a. However
when babies who develop hyperbilirubinemia are studied separately, it
is possible to demonstrate a clear association between the use of oxyto-
cin to induce 1abpur'and subséquent necnatal hyperbilirubihemia (Tepper-

man, H.M., et al., 1977).
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Jaundice is tﬁe visible facet of many abnormalities, both
of ever producticn of bile pigment 1gilirubin” and of underexcretion
(Bissell, D.M., 1975}.‘ Jaundice is a frequent and important sign in
the neonatal périod. The sign jaundice was known in antiquity, but
only vague references can be found in medical writing prior to 1750.

At the beginning of this century,-several éﬁthors published clihical
description of neonatail jaﬁndicé'and ieﬁarked that the disease could
progress in intensity, leadamgsto the appearance of neurologic signs,
and ending in death (Amamtillahy AL, M.B., 10763 Schmid, R., M.D., 1970;
Catz, C., M.D., 1974 and Levine, R.L.{ 1979). 1In 1916, Holmes referréd
to icterus‘as an common phenomenon duzing the first few weeks of life,
present in 36 to 80% of all mewborn infants. In 1974, Catz had observed
that in newborn nurseries, about 50% of the fuli—term and 80% of the .
premature infants appeaf jaundiced. This review will cover selected
aspected of bilirubin metaboiism, with a concluding section on hyperbi-

lirubinemia. The sourtes sites and mechanisms of bilirubin production

are understudy (Bissell, D.M., 1975).

 3iliTubin is a wéste product ¢f heme catabolism and prior
to excretion must undergo metaboldc transformations and be transported
in and out of ceils. Scurcecof bilirubin comsists cf two components,
one is from the,mptabolism_of non-hemoglobin heme in extraerythroid-
tissue, priﬁafily in liver and the other is an erytﬁropoietic compo-
nent brought about by ineffective erythropoiesié in the bone marrow
(Amnullah, M.B., 1976). Approximately 80-85% of formed bilirubin

originated from the breakdown of old red blood cells, which liberate
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hemoglobin (Gartner, L.M., 1969 and Catz, C., M.D., 1974); 20% origi-
nated from cther non-hemoprotein, viz, cytochromes catalases and myoglo-
bins and so forth by an enzymatic mechanism (Huker;ee A.B., et al.,

1970 and Schmld, R., 9?2). Gver 0% of total heme in the body exists

in this form (Bissell, D.M., 1975). Nearly 300 mg. of bilirubin is '
formed dally in a normal perscn and is handled entirely by the liver to .
maintain a serum level of less_than 1 mg.%. Conversicn of hemoglob1n

_ to bilirubin was showed dn figure 6. Table 1 showed metabolic pathway
6f bilirubin and factors that aay elévate bilirubin levels in the

serum. The metabolic pathway of bilirubin is complex. From figure 7,
bilirubin is primarily foumed in the reticuloendothelial system (step 1),
the enzyme heme oxygenase convefts heme to biliverdin. Biliverdin
~reductase rapidly reduced the;biliverdin to bilirubin {Amanullah;‘M:g.,
1976). It is then transferred into the blood (step 2) where it is

almost completely bound to sértmm albumin (step 3) in a molecular ratio
of 2:1 (Gartner, and A¥ias, 1969; Bissell; 1975 and Miller, et al.,

1978) leaving only 2 minute fract1on unbound (Schmid, R., M.D., 1972}. -
Albuminbound bilirubin dées.not enter 1ntrace11u1ar fluid compartments
and is non-toxic!to mitochandrial suspensions. Ths b1nd1ng is influenced .
by manyvfactors and competition of fatty acids, drugs and’sc forth, and
has resulted in' the displacement of"bilirudbin (Amanuliah, M.B., 1976).
When the bilirubin arrived at the sinusoidal surface of the liver cells,
the free fraction is rapidly taken up into the cell {step 4) and con-
verted primarily to bilirubin diglucuronide complex (step S). This
‘conJugated from (direct-bilirubin) is then excreted in the bile (step 6)

and passage in the intestine where bacterial flora convert in majority



Fiéures 6. Conversion of hemoglobin to bilirubin (Miller, et al.

1978, Smith's Blood Disease of Infancy and Childhood,

4th ed. p. 252).
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Table 1.

Metabolic pathway of bilirubin and factors that may

eélevate bilirubin levels in the serum. (Sophie, H.,

et al., 1976, Medical Care of The_Sick Newborn, 24 ed.,

p. 175).

Metabolie pathwayof
bilirubin

Factois that may clevate
bifirubin level

Emerohepatie circulaton

Production
REC——>1.ysis

————sUnconjugated bilirubig
(indire€t acting)

Transport 3
Plasma trunsport
Bound to

Alb]un‘.ln
Conjugatlon and excretion
Liv[&r
Intracellular binding
to Y and Z protcing
Glucuranylwansiesase
conju&aliun
Bilirubin (dircct type)

Extreted

Bile, hiwsline

’ .

Increased in hemelyiic disease; sepsis (bacierial, viral,
{oxoplasmosts ) hemalomas, extensive ecchymoses,
any enclosed hemerrhage; mberited red cell defect
(GGI'D, congenttal spherocytosis)

rd
Decreased serum albuinln concentration; presence of
substances compeung for binding with allumin: sul-

fonamides, salicylates, hepann,. caffeine, sodium ben-

zoute, hematin, free fatty acids; acidusis impairs bind-
Ingpower of wlbumih

Irynaiurty of igtucuronyl transferase system (pretzrm
infans); defects. in enzymé conjugating  system
(Crigler-Najjar); anexia to liver cells—impured
fusiction, pregnancdial=(mother's milk) inhibition of
glucurony! transferase system

Blockage of bile canaliculi—blliary atresta, “inspissated
bile syndiome”; increased abserpon from intestine
{enterolicpatic efreulation)

i¢g




Figure 7. Metabolic pathway of bilirubin in man.

N

(Koda-Kimble, M.A., et al., 1978, Applied Therdpeutics for

Clinical Pharmacists, 2d ed., p.8).
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of_it to urobi}inogen (step 7). Most of the urobilinogen is destroye&
or excreted in the feces (step 13), very small amount is reabsorbed in
"the ileum into the circulation (step 8) and exereted through the urine
(step 10}). A portion of the small amount of urobilinogen in the blood
is then reabsorbed into the liver (step 9) and sequently excréted in
the bile (step 12). The mechanism by which conjugated bilirubiﬂ in
liver cell is transferred to the bloed (step 14) is not well understood.
However, with many types of diver diseases, this conjugated form of
bilirubin (direct-acting)sis present in increased concentrations in

the blood. Whén_this concentration exceeds 0.2 to 0.4 mg.% bilirubin
will begin appear in the uirine (step 115. Uncﬁnjugated bilirubin
(indirect-acting) is not water soluble and is highly bound to serum

albumin. (Koda-Kimble, M.A., et al., 1975).

Clinically impartént jaundice undoubtedly is complex, involv-
ing more than one defect (Bissell, D.M., 1975, Jaundice'in the neonatal
period could be due to an accumulation of either unconjugated or con-
jugated bilirubin. The causes.significance and treatment of these two
types of neonatal jaundice are different (Amanullﬁh, M.B., 1976).

General mechanisms which increase the risk of jaundice and kernicterus

can be divided into

increased bilirubin proeduction,

o ]

b. decreased bilirubin excretion, due either to distur-
bance of liver function or to the presence of sub-

stances competing with bilirubin for conjugation by
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the liver,

¢c. decreased albumin or substances competing With bili-

rubin for albumin-binding sites,

-d., increased in unconjugated (indirect) bilirubin from

the enterohepatic circulation, and

e. breakdown-of the blood-brain-barrier to bilirubin

(Guptag®J.He, A977) .

During pregnancy, the wonen should maintain her haemoglobin in-
excess of 11 grams per 100 M1, and their haematocrit over 33%. Child-
bearing represent§ a drain oflapproximately 725 mg. of iron from mother,
and the matefnal requirements for iron are 1 mg. per day in the first
trimester,.d mg. per day in second trimester and 12 to 15 mg. Rfr day
there after. Many authors had suggested routine ©ral iron therapy‘
10.6 to 1.8 gm. ferrous sulfate ﬁer day for ali pregnant women. if
pregnancy was healthy and the diet was normal, felic acid supplementa-
tion was not necessary. Hoyevef, if the mothers had persistant vomit-
ing or diarfhoea, ‘supplemental folic acid should 'given. Megaioblastic
aﬁemia in pregnéﬁcy-is almestralways due-to, folic acid deficieacy

(Walters, W., W.A., and Humphrey, M.D., 1980).

Maternal diet and drugs during late pregnancy may have an
“influence on the subSeQuent bilirubin levels (Marx, G.F., 1961; Tan, K.L.,
1977). Pregnant women suffered'frequently from discomforts and disease

i

such as headaches, anxiety, morning sickness, constipation, acid
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jingestion and heart burn, urin#ry tract infection or pelvic pain etc.;
and often needed some medication. Prescribed drugs given to a pregnant
WOmENn may pass tg the fetus (Marx, G.F., 1961) by the transplacental
passage occurred as simple diffusion, active transport, pinocytosis,
leakége and placental metabolism of drugs (Reﬁnert, 0.M., 1975). The
pharmacokinetic consideratioﬁs in maternal/fetal drug transfer were
summerized in table 2 (Van Petten, G.R., 1975). Difference from adults
in absorption, distfibution, metabolism and exeretion make neonates
_extremely sensitive to medication (Johnson, F.L., et al., 1977}.

Some guidelines about drugs éffects which.regarded the prescription of ,

drugs in the second half of pregnancy, can be drawn in three catagories:-

1. Drugs fo be avoided'totaily beéause

a. risks outweigh therapeutic benefit or

b. séfer alternatives are-available,
Barbiturates {in labour)
Chlordquine {(for rheumatoid arthritis),
Chioramphenicol
Iodides
Live virél vaccines
Methotrexate_(fcr'psoriasis)

- Tefracyclines

Diethylstillbestrol (in early pregnancy)

2. Drugs in which safety not fully established
Co-trimoxazole ‘

Diazoxide



Table 2. Pharmacokinetic factors in the fetal response to drugs

administered during pregﬁancy. (Van Petten, G.R., 1975,

British Medical Bulletin, 31:75-79).

Drug pathway

Factors-determining fetal effect

Drug given to mother

Placental transfer

Fetal distribution

Site of action in fetus

Action of drug in mother: maternal
absorption, distribution, metabo-

1ism and elimination.

Bidirectional rate, matabolism and

binding.

Unique aspects of fetal circulation,

tissue and plasma protein binding.

Fetal responsiveness.

24 -
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Moduretic

Ethacrynic acid

3. -Drugs used only with specialist supervision and with
unequivocal indications. .

Anticoagulants
Aﬁinoglycoside antibiotics .

'Cytotoxic drugs
Hypotensivs agéﬁts
Lithiuf cavbonate
Oral Hyfoglycemic agents
Systemic cbrticosteroids

Thiourdcid (Stirraty G.M., 1976).

Drugs which mothers had received in the third.trimester of
pregnaney 2nd may have effects on bilirubin level in neonatal were
shown in table Sl(Schenkel, B.,'et al., 18743 . Durgs which displace
bilirubin from binding Sites on plasma albumin may also produce kernic-
terus in neonates, such drugs include sulphoﬁamides, aspirin aﬁd other
acidic anti-inflammatory drugs, and vitamin K-analogues. These drugs
can cross the flacenta and shouid be avoided in pregnant women near
term and used wWith caution in neonates (Bowman, W.C. and ' Rand, M.J.,
1980). Drugs which &isplacé bilirubin from binding sites on plasma
 albumin such drugs include - Diuretic (Shankaran, S., et al., 1977;
Wennberg, R.P., et al., 1977; Bowman, W.C., and Rand, M.J.,1980}; Co-_

trimoxazole (Foar, B., et al., 1975); Antibiotic combination (Foar;

B., et al., 1975; Loria, C.J., et al., 1976; Bowman, W.C. and Rand,



Table 3. Drugs reported to affect the fetus bilirubin level in .

the third trimester of pregnancy (Schenkel, B., et al.,

1974).
Vs
Drugs Effects
1. Anticoagulants of coumarin | Fetal hemorrhage and death
. Type 
2. long-acting sulphonamidest- Hyperbilirubinemia and
Sulfadimethioxide Kernicterus
Sulfamethoxypyridazine
Sulfisoxazole /
3. Vitamin K (synthetic€) | Hyperbilirubinemia and
4 Kernicterus
L
4. Aspirin Neonatal blegding
5. Phenobarbital Neonatal bleeding
6.:Diphenylhydéantoin Hemorrhagic disease
7. Nitrofurantoin Hemolysis
8. Antihistamine Hyperbilirubinemia
(phenothiazineé)‘
9. Primidone - Fetal or neonatal hemorrhage
10. Thiazides Fetal or neonatal jaundice.

26
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M.J., 1980)}; Indométhacin (Rasmussen, L.F., et al., 1978); Diazepam
(Drew and Kitchen, 1976); Vitamin K analogue (Bowman, W.C. and Rand,
M.J., 1980); Sulfisoxazole and Sulfonamide (Yocabi, A.,.et al., 1977;
rﬁie, S., et al., 1979); Salicylic acid (Yocabi, A., et al., 1977;
Odell, G.B., 1959; Levy, G., 1975; @ie, S., et al., 1979); Sodium

benzoate (Odell, G.B., 1958).

" Other numerous faetors which have been implicated as causes of
neonatal hyperbilirubinémia and jaundice; they include :- gestational
ages (Scheiﬁt, P.C., et ald, A977); excessive hemolysis resulting’
from Rh factor and/or AéO blood grouﬁ incompatibility (Sophie, H., et
al., 1976, and'Gupta, JiM . J 1977); epidural anesthesia (Gbuld, S.R., et
al., 1974); infection (Gupta, J.M., 1977; and Jeffares, M.é., 1977);
glucose 6-phosphate dehydrogenase deficiency (Ariag, 1.M., et al.,

-1964; and Millbauer, B., et al:, 1973; Panizon, F., 1960; Smith and
Vella, 1960; O'Flynn, -, EcDo; and Hsia; P-Y+3-1963; and Eshaghpour;
E.,.et al., 1967)' breast feeding and oral contraceptive (Newman and
Grqs;, 1963; Lauritzen and.lLehmann, 1967; Kovisto, et al., 1971: Wong
and Wood, 1971; McComnell, et al., 1973; Gould, S.R., et al., 1974;
Jeffares, M.J.,1977); sex (O'Flymn, M., E.D., and Hsia, D.Y., 1963;
Fenwick, J°D., 1975 and |Lathe; (6. Hu, 11979) ; instrumental delivery
(Champbell, et al., 1975); smoking (Bowman, W.C., and Rand, M.J., 1980);
an& low birthweight (Billing, B.H., et al., 1954; Fenwick; J.D., 1975;

- and Schedit, P.C., et al., 1977).
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