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ABSTRACT

AIM: Tofindthe anti-inflammatory and anti-plael et aggregatory adtivity of human placentd extract (HPE, Placentrex).
METHODS: The HPE was studied for anti-inflammatory effect in Widtar rats on carrageenin, serotonin (5-HT),
and progtaglandin E, (PGE,) induced edemain acute model and cotton pellet induced granuloma on sub-acute
model. Anti-platelet aggregation was sudied againgt protection of adinosine diphogphate (ADP)-induced aggrega-
tion of human pl atelet through in vitro sudy. RESULTS: HPE showed positive resultsboth in acute and sub-acute
models of inflammation. Highly significant (P<0.01) resultswere obtained aganst 5-HT induced acute inflamma-
tion and cotton pellet induced sub-acute inflammation in comparison with standard (diclofenac sodium) and control
(normal saline) drugs. The anti-inflammatory property of HPE in anima moded was well supported with clinica
sudy of platelet aggregation. There washighly significant (P<0.01) inhibition of platdet aggregation with HPE at
different doses againg ADP. CONCLUSION: Our data suggest that human placenta extract may be useful in
suppressing inflammation and platel et aggregation.

INTRODUCTION

The variety of biological actions of human pla
cental extract (HPE) isamatter of increasng intered.
Recent research studiesreved that HPE istherich re-
sources of various bio-active substances like
polydeoxyribonucleotides (PDRN), RNA, DNA,
pepti des, amino acids, enzymes, trace eements, ercl.
Therapeutic propertiesin the treatment of patients with
wounds have been described®. It is reported that hu-
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man placental extract has corticotropin releasing factor
(CRF)-like action'™. Enzyme-linked immunosorbant
assay (ELISA) sudiesreved ed that human placentd
cytotrophoblasts which expressed interleukin-8, a
known mediator of inflammation, was suppressed by
glucocorticoid™®,

The current study was aimed to find the anti-in-
flammatory activity of HPE in both acute and sub-acute
experimental models. Platdet aggregation isan impor-
tant pathogenic marker of inflammation. Hence, one
rational approach in the research of anti-inflammatory
drugsis to search for compounds causng inhibiti ons
of platelet aggregation. Although there are some re-
ports of placental extract for their anti-platelet aggrega:
tion activity'® but the observations not correlated with
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its anti-inflammatory activity. Inthe current research
programme, anti-inflanmatory effect of human placental
extract was observedin experimental animal model while
plate et aggregation activity wasstudied in clinical cases.

MATERIALS AND METHODS

Test drug Human placentas wei ghing between
400-600 g collected at the time of full term spontane-
ous delivery were immediately placed under ice, then
the amniotic membrane and umbilica cord were
removed, minced into smal pieces and washed with
cold normal sdline. Aqueous extract with these pieces
of placentawas prepared, serilized, and sealed in am-
pules (2 mL) under inert condition. The extract 1 mL
in theampulewas derived from 0.1 g of placenta. This
extract contains protein (0.95 g/L), DNA (2.8 mg/L),
RNA (1.6 mg/L), Na" ion (27.9mmol/L), K" ion (3.07
mmol/L), and Cl~ion (15.1 mmol/L).

Acute toxicity (LDs,) Thistest was performed
to evaluate the therapeutic dose as well asfor screening
of the CNStoxicity. HPE was adminidered for this
purpose a 0.4, 0.5, 0.6, 0.7, 0.8, and 0.9 mL per 20 g
of micein intra peritoneal route. The studieswere car-
ried out continuoudy for 72 h.

Animals Mde Wigar rats weighing 150-180 g
were used for present research programme. They were
housed in groups under 12:12 h regime (lightson from
7:00 hto 19:00 h) at (23+2) °C prior to the experiments.
They were supplied pellet diet and water ad libitum.

Drugs Carrageenin (Sigma), seratonin hydrochlo-
ride (Sigma), progtaglandin E, (Sigma), and adenosine
diphosphate (Sigma) were used in this sudy.

Anti-inflammatory activity

Acute inflammation Acute paw edemawas in-
duced in groups of ten rats, each usng three diff erent
experimental models. The rats were deprived of food
for 24 h before the inducti on of inflammation, but wa-
ter was alowed ad libitum. The HPE was adminis
tered at dose of 300 mg/kg intramuscularly!®.
Diclofenac sodium (10 mg/kg, im) and 0.9 % NaCl (5
mL/kg, im) were used as reference drugs. After each
treatment paw vol ume of the animals were measured
plethysmometrically.

Carrageenin-induced paw edema Acute in-
flammati on was induced by carrageenin according to
the mode of Winter eza/l”. For thispurpose 0.1 mL of
1 % suspension of carrageenin in normal sainewas
injected into the sub-planter tissues of right hind paw in
rats. The paw volume was measured plethysmome-

trically at O h and 3 h after carrageenin injection. The
treated drugs were adminigered intramuscularly 1 h
prior to carrageenin injection.

5-HT-induced paw edema In this experiment
0.1 mL of 5-HT (1 g/L) in sterile saline was injected
into the sub-planter tissue of the right hind paw of rats.
The paw volume was measured plethysmometrical ly
beforeand ater 30 min of the 5-HT injection® . HPE,
diclofenac sodium, and 0.9 % NaCl were administered
1 hbefore 5-HT treatment.

Prostaglandin-induced paw edema Prostag-
landin E, (1 mg/kg) wasadministered into the sub-planter
region of the right hind paw of rats, in accordance with
the method of Willis and Cornelsen™®. The paw vol-
ume up to the ankl e joints were measured plethy smo-
metrically beforeand after 30 min of the prostaglandin
E,injection.

Sub-acute inflammation Sub-acute inflamma-
tion was produced by cotton pellet induced granuloma
inras™. Sterile cotton (15+1) mg wasimplanted sub-
cutaneoud y hilaterally in axilla under ether anesthesa
The treated drugs were administered for consecutive 6
d in the same dose as mentioned earlier. The animas
were sacrificed ond 7. The granulation tissues with
cotton pellet were dried at 60 ° C overnight and then the
dry weight wastaken. The weight differenceswere
conddered astheweight of granulation formation.

Platelet aggregation study

Selection of subject Total 15 volunteers of ei-
ther sex were selected from the medical out patients
department of Bangladesh Ingtitute of Research and Re-
habilitation on Diabetes, Endocrine & Mdabolic Disor-
ders (BIRDEM), Dhaka, Bangladesh. A careful drug
history wastaken from the subjects. Patients not re-
ceiving for last two weeks the drugs like aspirin,
sulfinpyrazone, chlorpromazine, amitriptyline,
furosemide, penicillin and its derivaives, dextran, which
interfere with the platel et aggregation activity, were se-
lected for the present research programme.

Collection of blood Specimens of blood samples
were collected usng 3.2 % sodium citrate at theratio 1:
9 with the blood in plagtic container with minimum
traumaor stass a the venipuncture site. Testing was
performed 30 min after venipuncture at the room
temperature.

Preparation of plasma Samples of blood and
anticoagulantswere gently inverted up and down, avoid-
ing shaking. Platelet rich plasma (PRP) was prepared
by centrifuging a 100xg under 4°C for 15 min. PRP
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thus prepared wer e collected by caref ul pipetting in a
derile polypropylene tube and closed. Platelet poor
plasma (PPP) was prepared by centrifuging at approxi-
mately 2400xg for 20 min. PPP was collected in a
polypropylene plagtic tube.

Study methods of platelet aggregation The
aggregation was measured on adual channel Chrono-
Log Optica Platelet Aggregometer (Chrono-Log
Corporation, Havertown PA 19083-4691) at constant
girring of 1200 rpm (1000 rpm in 50 Hz Units) and
electronically controlled temperature (37+£2) °C. The
light transmission was set at 0 % with PRP and at
100 % with PPP™®!,  Aggregation was i nduced with
aggregatingagent ADP at aconcentration of 1 mmol/L.
HPE was added at different doses of 2.5, 5, 10, and 20
nL/mL, 5 min before addition of ADP.

Statistical analysis Thereaults of anima ex-
peri ments were analy sed by unpaired Student’ s test.
Paired ¢ test method was applied for theanalyss of the
clinica data.

RESULTS

Acute toxicity (LD,,) From thisstudy it was
observedthat the HPE issafe upto 45 mL /kg body weight
in intraperitonea routeon mice.

Anti-inflammatory activity

Acute inflammation From the study it was ob-
served that there was sgnificant (P<0.01) inhibition of
paw edema in the anima streated with HPE both on
carrageenin (54.3 %) and PGE, (39.7 %) induced
inflammation. These results are almost same as in the
case of diclofenac sodium (57.1 % and 44.4 %
respectively) treated group. However, therate of inhi-
bition (P<0.01) of edemain 5-HT induced acutein-
flammation was even better (49.0 %) than diclof enac
sodium (39.4 %) treated group (Tab 1).

Sub-acute inflammation Incotton pellet induced
sub-acute inflammation model, there was highly sig-
nificant (P<0.01) decrease of the weight of granuloma
tissue (39.5 %) in HPE treated group. However, the
rate of inhibition of granulomatissue weightin diclofenac
sodium treated group (52.1 %) was found to be better
(Tab 2).

Anti-platelet aggregation activity Results of
platelet aggregation were expressed as a percent of ag-
gregation at a given timeinterva (5 min) from reagent
addition. Cent per cent aggregation was defined as the
differences between the 0 % baseline (PRP) and 100 %
basdline (PPP). Highly significant responses (P<0.01)
of anti-platelet aggregation were observed with al the
doses of HPE. There were 83.9 %, 76.6 %,
59.2 %, and 60.2 % eggregation of platelet withHPE at
the dosesof 2.5, 5, 10, and 20 niL./mL of plasma(PRP)

Tab 1. Effect of human placental extract (HPE) and diclofenac sodium on carrageenin induced rat paw edema. Mean+SD.

n=10. ‘P<0.01 vs control.

Control HPE Diclofenac sodium
Experi menta model Paw volume Paw volume PPN Paw volume .
incr ML incr ML Inhibition/% incresselmL Inhibition/%
Carrageenininduced 1.0£05 0.5+0.4° 54.3 0.45+ 0.25° 571
5-HT induced 1.0440.16 0.53+0.25° 49.0 0.63+0.09° 39.4
PGE; induced 0.63+0.09 0.3840.22° 39.7 0.35+0.19° 44.4

Tab 2. Effect of human placental extract (HPE) and diclofenac sodium on sub-acute inflammatory model in rat. Mean+SD.

n=10. ‘P<0.01 vs control.

Control HPE Diclofenac Sodium
Experimental mode Weight of Weight of Wei ght of
granuloma granuloma Inhibition/% granuloma Inhibition/%
tissue/mg tissue/mg tissue/mg
Cotton péllet induced granuloma 53119 32+10° 395 25+0° 52.1




- 190- Sur TK et al/ ActaPharmacol Sin 2003 Feb; 24 (2): 187-192

Tab 3. Effects of human placental extract (HPE) against
ADP-induced platelet aggregation in human PRP.
Mean+SD. n=10. ‘P<0.01 vs control.

Trestment groups and dose Platelet aggregation

against ADP/%
Control 100
HPE
2.5nL/mL (n=6) 84+13°
5.0 mL/mL (n=6) 77+16°
10.0 nL/mL (n=12) 59+33°
20.0 nL/mL (n=6) 60+14°
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Fig 1. Effect of different doses of HPE for anti-platelet ag-
gregation activity.

respectively with respect to 100 % PPP control (Tab 3,
Figl).
DISCUSSION

Inflammation covers a series of reparative and
protective regponses in tissue injury, whether caused
by infection, auto-immune gimuli or mechanical injury.
Severd classes of compounds such as plasma proteins,
vasoacti ve amines, tissue digestive enzymes, biologi-
cally derived oxidant and eicosanoids are al associated
with inflanmatory responsg®*. Mog of dl investiga-
torshave reported that inhibition of carrageenin-induced
inflammation in ratsis one of themos suitabletest pro-
cedure to screen anti-inflammatory agents®. The de-
velopment of carrageenin-induced edemais bi-phasic,
the first phase is attributed to the release of histamine,
5-HT, and kinins, while, the second phaseisrelated to
the release of prostaglanding”™. Theinhikitory action

observed after HPE treatment (Tab 1) on carrageenin-
induced paw edema in rats may be mediated through
either any of these mediators aone or in combi nation.
Hence, HPE was further studied against paw edema
induced by individua agent like 5-HT or PGE,.
5-HT ispresent in mast cellsand is considerably more
potent than histamine in increasing vascular permeabil-
ity in rad™. As there was cons derable reduction
(49.0 %) of inflammation in 5-HT pre-treated rats by
application of HPE, it might be conjectured that the in-
hibitory action was5-HT mediated. Prostaglandins
(PGs) biosynthetic pathway or the cyclooxygenase
(COX) activity of the enzymeis the site of action of
non-gteroidal anti-inflammatory drugs or NSAIDS™*,
Diclofenac sodium isawiddy used potent NSAIDS
with pronounced anagesic and anti-pyretic activity. It
isused mainly for long term symptomatic treatment of
rheumatoid arthritis, osteoarthritis, and ankylosing
spondylitis™®*. Therefore, diclofenac sodi um was se-
lected in thisstudy as positive control (Tab1, 2). Hence
it may be assumed that HPE exhibits thei r anti-inflam-
matory responses either through inhibition/inactivation
of chemical mediatorsor by directly modulating PG
production by suppression of COX. It has been recog-
nized recently that mammalian cells explain two forms
of COX activity. COX-1isthemagor form present in
platelets, while COX-2 isonly found in elevated levels
in inflammatory exudates®?!. The action of HPE on
PGE, induced edema(Tab 1) explainsthat it may modu-
late PGsproduction by inhibition of COX.

The sub-acute anti-inflammatory activity of HPE
was sudied by investigation of its inhibitory ef fect on
the granulomaformation (Tab 2). Cotton pellet granu-
lomaisamodd of non-immunologicd type of inflam-
mation mediated by the acti vation of the chemical me-
diators of inflammation, mostly kinins®. The action
of kinin involves the activation of two membrane
receptors, B, and B,. B,-receptor plays an important
rolein inflammatory processes®®!. |n thispresent re-
search programme highly significant (P<0.01) result
was abtained with HPE in cotton pellet induced sub-
acute inflammation model indicating that it may act by
the way of inhibiting the B,-receptor.

Platelets are essentia for normal haemodass.
Activation of the clotting cascade by traumaresultsin
platelet activation, which is followed by aggregation.
The major COX metabolite in plateletsis thromboxane
A, (TXA,), which is capable of initiating aggregation.
NSAIDS inhibit TXA, production and thus i nflamma-
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tion®?), The aggregation of human platelets i nduced
by ADP was used™ to study the anti-platelet effect of
HPE (Tab 3). Therewas84 %+13 % aggregation of
platelet againg ADP with a dose of 2.5 nL./mL HPE
which gradually decreased (77 %+16 % for 5 ni/mL)
with theincrease in dose, reaching minimum (59 %z
33 %) with adose of 10 mL/mL. There was no appre-
ciable change on further increase of the dose (60 %+
14 % for 20 nL/mL). ADP is contai ned within the
plaee instorage organdlesand rel essed fromthe platd et
during formation of the primary haemogatic plug and
thereby inducefurther platelet aggregation'®*, There
are so many activation pathways leading to platel et
aggregation. PGsand 5-HT are consdered asthe ma
jor chemical mediators of platelet aggregation®*, The
clinica study of platelet aggregation reflects that HPE
caneither inhibit PGs synthesis pathway or 5-HT release.

These dataindicate that the anti-inflammatory ef-
fect of HPE might be mediaed through the suppression
of chemical mediators. Further experimentsare needed
to confirm the mode of action of anti-inflammatory and
anti-platelet effect of HPE.
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