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POPULATION OF SECRETORY CELLS AND SYNTHETIC
ACTIVITIES IN MAMMARY GLAND OF LACTATING SHEEP
AFTER CONSUMING Sauropus androgynus (L.) Merr. LEAVES

A. Suprayegi’, L. ter Mealen”', T. Ungerer™, & W, Manah™

ABSTRACT

Thirty-frve Lackating cwes weee divided Intee Toar groups
and miven Sauroprs andragmas (54) lesf eitrct solutdon at LE2?
g'day orally twice a day {SAY-gronp), SA beaf powder sobution st T.44
piday (SAp-gromp), distilied walty (eomirol-grony), and wméremicd
group. Milk yiekd was messured. Afler 14 wnd 35 days, half of the
udders were exvived and the DNA and RNA deteemimed. SAp
admimisiration Increased tetal milk yield for 35 days admisbtvation
(E=U0S), compured to the comdrol valmes The popwistion of
secretury cells (ool DNA) aed symthetic nctivities (tolal BN A} were
ubse dncreased sipniBeandly (P<008) by 54 leaves administration for
14 days

Kenrmardy © Sawroous aadrogimmy, mlk swithesiz. DNA BEXA

muropus  androgyenes (SA),  a member  of

Fuphorbiacear family, is a leafy shnub found in

Malaysia, Indonesia, South-west China and Vietnam
(Padmavarhi & Rao, 1990). Tn Indonesia, the leaves of this
plant are copunonly wsed a5 a wvegeltable and have
[ropenics a5 stimulams n mother's bweast feading
(Socparto, 1994}

The 534 leaves con also stimelate milk produchiion
in lactating raminants (Supravogi, 1993). It has however
ot been established if the SA leawes influence milk
synthesis process threugh improving the population of
secretory cells and symthetic activities in the mammary
gland or through an improvement in the nutrient supply to
on the active compounds in SA leaves is sl scaree.

This experiment was carried out fo detetnine Lhe
infiuence of eher the powder of SA leaves (SAp) or SA
leaf alcohol extract (SAx) on the population of secretory
cells (as indicated by total deoxyribonacleic acd, DNA)
atd synthetic actvities (as indicated by total ribenucieic
acid. BN A) in the mammary gland, and its ellect on milk
vield,

METHOD
Animals and Housing

This experiment was camied omt from March
1998 until July 1999 at the Faculty of Veterinary Medicine

AP
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and Life-Sciences  Inlcnwdversity  Center,  Bogor
Agricultnsal University, Begor-Indonesia, This experiment
was conducted during the hot (25.50 -+ 3.02 °C) and hymid
(69.85 + 9.05 % relative hutidity) season.

Thirty-five first lactating javanese Thin-Tailed
ewes with 8 mean body weight of 20.20 + 2.03 ke and age
of 1.5 10 2.0 yeury af the frst week of lactation were used.
All ewes had twins gl parunlion, and were placed in
individual cages. Thc Javancse thin-Tailed sheep is
nomally used as a medel of lactating ryminanis
{Sumarvadi. 1997, Manalu & Sumaryadi, 1998), although
it it a meat-type, it is well moogmised for ils high
protificacy (Bradford ef of , 1986; Sutama of of . 1988).

Animal Feeding

Each cwe in the indradual cape was fad a mmxed
concentrate and dry chopped clephant grass ad Fbitum.
Water was available freely. Elephant grass was given @t
06:30 h umtil mid-day aod then was replaced with
conceniraie until late afternoon, and finally it was replaced
again with the elephant grass overnight,

Preparation of 54 Leaf Powder and Extract Solution

Fresh SA leaves from the local markets around
Bogor were dried in an automatic oven at 60°C overnight.
The dry leaves were ground to powder (SAp), and the
powder was extracied to produce the thick SA leaf extract.
{SAx).

Extraction method of SA leaves was as described
by Santoso ei al. (1997), using 70 % alcohol as a solvenl.
The extract was evalumed nsing the pharmacentical test
standard (Yuliani & Marwad, 1297). and was found to
have no toxic effects on {he laboratory animial from acute
amd subacute doses (Santoso £f af | 1997},

This method uses a maceration technique, as
follows: BS grams of SA leaf powder were mixed with |
litter of 70 % alcohol, stirred for up to 9 hours and then the
mixture was stored for 24 hours. The muxture was fillered
and the liquid exitact was evaporated using a rotary-
gvapotator ai the temperature of S0°C to produce the thick
exiract

SA leaf extract solution (3 %) was made by
thssolving 5 g of SA leaf exivact in 100 ml disnlled water
and SA leaf powder sohmion (1% %) was made by
dissolving 18 g of SA leaf powder in 100 mi distlled
waler.



P
Experimental Deyign

Thirty-five lactating ewes were divided o four
groups and fed concenirale and dry clephamt grass for 35
days. Each group was given cither SA leaf extract solution
at 182 giday orally twice a day (SAx-group:. 10 ewes), SA
leaf powder solution at 7.44 g/day (SAp-group; 10 cwes),
distilled water (control-group; 10 ewes), or unireated (5
ewes), The cxpenimental design was  completely
randomscd (Steel & Tormie, 19307,

Milk Yield Meawrement

Milk yield was measurcd using a plass-measuring
¢vhinder. The ewes were hand mifked, twice a dax at 0700
h and at 16:00 k.

Mammary Total DNA and RNA Measurement

Affer 14 and 35 days the ¢wes were slanghtered.
half of the uddcts were oxcised. The mammary gland was
isolated by trimming the skin, subcwancous fat, and
removing milk inside the gland The isolated mammary
gland was frozen to facilitate slicing The thinly sliced
manttary gland samples were soaked m 90 %, ethanol for
48 b, and then with dicthyl-gther for a further 48 hows
until the glands became free of far. The fat-frec shicod
matnimary gland samples obtained were dried at 52°C for
48 h.. and then ground to make a Sinc powder for use in
the determinations of mammary chemical indices,

DNA of mammary gland was determined by p-
nitropherylhydrazine (Sipma: N-E880, 1996) reaction.
RENA of mammary gland was deicrmined by the orcinol
{Stgma; O-1873, 1996) reaction as described by Manalo &
Sumarvadi (1993).

Data Analvsiy

Analysis of variance (ANOWVA) was used 10
determine the difference between the ucatmenl means
(Snedecor & Cochran, 1982) A probability (P) value less
than 0.05 was accepted as significantly different. Dmncan's
multiple range test {Sieel & Tomie, 1980) was used to
determine diffcrences betwesn the treatment means.

RESILTS AND TMSCUSSION

The concentrate and elephant grass inlakes were
88050 (+45.75) and 46080 (+ 38 35) g of dry matter,
respectively. The daily nutrient imtake was close 1o the
hutrient requiremetts of ewes per day, according to NRC
{1985} recommendaticns for lactating ewes suckling fwing
in the first 6-8 weeks of lactation

SAp and SAx administration ingreased total milk
yvield for 35 days by 7.75 % and 089 % (F=0.05),
respectively compared 10 the control vahees of 17 %9 litres
(Table 1), The mammary cell mumbers (total DNA) and
synthetic activitics (total EMNA) were also increased

significantly (P<0.05) hy SA leaf administration for [4
cirys, The SAp adminigrarion had a higher contribution to
the increase in total DNA and RNA than 5A4x
adrmimisiration of respectively, 72,84 % vs 2593 % in
DNA and 11297 %6 vs 47,28 % m RNA, compared 10 the
corirol valacs of 081 g in towal DMA and 2.39 2 in wial
RMNA (Table 2).

The pessiblc reason of the enbancoment of milk
yield was due to the incrcasc in the proliferation of
mammary gland cells snd their synthetic activitics as
indicaied by an increase in total mammary DNA and RNA
(Mimala & Sumaryadi, 1998). Frobably, the SA-leal
active compownds mdght directly or indirectly modulate,
prior lo Iactopenesis and lactation. hormones such as
prolactin (PRL), growth hormone {GH), glucocorticoids,
thyroid hormone. prostaglanding and oxytocin,  ‘These
bormones directly stimulate the sswhesis of DNA and
RNA in the lactating mammary sccretory cells (Shio &
Friesen. 1980}, Further studies should be carried out to
adentify chemicat substances in the $A leaves, which play
an impertant role direcily or indircctly inmilk synehesis,
Table 1. Weekly menn milk yicdd, iotai yleld for 35 duys, und

percentages imcrease im yield of lactating cwes given SA Jeal
crtracd (5A ) wwd SA lenyes puwder (SAg).

Mean Weekly Mean daily milk vield per ez
Yidd (ltres - 5D} iiincon)
Cemiro] Corouns BAxLiroup 5 Ap-Liroup
Doweek * 0. 43+0.06 Cod3 ) 008 U A2+ 05
1° wock 0501 0.04 G501 009 [+ 04
™ waek b 53+0.07 51 +0.08 N.5640.07
3 ek 03240809 G5 1+H09 057 10k
A wead 11_SeH1 1] 0.52-0.08 0.55-0,05
fwock 044000 11.48_0, 14) 0.52 - 0005
Todal Milk T 18.05 19,27
Vield - 134 =312 LG
For 35 davs
) Tcense in 0.00 0.82 T
Mk Yickd

* Mean milk vield betirs starting troatment, or o otk vield for the
Brat wook of lactation.

Tablel. Tvlowi sumenanury bl deosyriboouckic wed {DNAJ and
total rdbonocdcic acid (RN A} of lactatng cwea gven SAx,

SAp, And PPV
Duration of Lirgap Mean mammars tatal l':I'NA and BN A
traatrncht g = 851y
TIN A, BMA
Vinirested fhd) i 01 LU 4073
i ek hacativey
14 Duvs Control OR1 1005 1A nE
(¥ wocks - S 20 T8 1100
lactation) EET L.40 - 43t X RN
1% Tiys Cantral 096 +0.20 457276
(3" wocks - BAx 0S8R 0032 4,55 1 184
lactation) SAp L0 1L 02T 488 + 234

¥ Mcans with ne common superorpt {5 T oin he same oolemn are
significantly differant (=005}



The rcason for the lower milk wicld by SaAx
administration compered to SAp adminisiration is thar the
chemical active compounds in the 70 % alcohol extract are
ool gquanditatively and qualimtively compleiely available as
m the powder form Therele the biological effect of the
active compounwds, in the SAx were nof  maximal
Probably, additon of higher doses of the SAx could
improve biological responsc.

CONCLUSIONS

The enhancement of milk weld in the laciating
mammary gland cam be due to an increase i the
popmlation of secretory cells (ioial DNA) and the symthetic
activities (tptal ENA). The hipher conmibution on the
biotogical effect ocomrred from SAp admindistration than
SAx administration.  Further siudics on the infloence of
the SA leaves adiministration on the improvement of
nutrient supply to the mammary gland needs 10 be
conducted,
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