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Progesterone and the goul mammary gland
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(Holdsworth et al, 1983)

Fig. 4 HPLC separation of reference progesterone

metabolites on a 046130 cm analytical
Chromega bond Diol column The column was
eguilibrated with 05% isopropanlo in heptane
(V/V) and devedored using a concave

gradend of 05% to 7% isopropancl in heptane
(V/V) over a period of [ hr at a flow rate of
Zml/min. The adsorbance of the steroids at 254

nm was measured by an ultraviolet flow detector

(Purdy et al, 1980)
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B oaw = ~ n ' Fig. 6
o o 5 (=] - - f el y
' I I ) L Radiochro matograms of organic
- Su-PREGMANE - 3, 20-DICH N ]{ " solvent extracts of mammary
tissue Ofter incubation with
Pregnenolane 3H-labelled steroids. A biopsy
PROGESTERDH :
/’V\_ sample of nﬂ.arnrnar]-r tissue was
o p‘}\ mn removed from a goat A 120,
n ; s
under eptdura.l anaesthesia and
Androstencdione
- 800 mg slmes were incubated in
E . Krebs-Riryer- bicarbonate buffer
z <) £ containing gluocose and sodium
Z
head Dehydro- acetate at 37°C for 3hr in
. g epundrosierons 95% 02! 5% CO2 Thinayer
3 ]
; chromatography was performed
D o i "
in the followiy sclvent systems:
2 Orsiradvol 175 Afbenzeneethyl acetate, 46)
," Bibenzeneethyl acetate, 4:6)
I f L“‘i F Ci{metylene dichlorideacetone, 41)
2t , ‘ . ) I Hhateaing Hligroinmethanckwater, 5:4:1)
o o = R Eicyclohexanesthyl acetate, 55:43)
5 2 3 878
- ) Ficyclohexaneethyl acetate, 55:45)
Total [3HIDPMX 10-4/elute fraction (- - ) P S Bt
Qngn The black bars indicate the authemtic
Fig. 5 HPLC seperation of the partial purified free compound. :
i (Heap et al, 1975)
metabolite fraction from milk. [IH]}-labelled
interval stand ard of progestewrone is shown
by the doled line (Purdy et al, 1980)
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(Stewart et al, 1983)
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Table 1. Metabolic clearance rale (M5 duction rate (P4
progesterons in goals during the reprodustive eyele

Animal, Arterai
weight (kg Moot conen
mrd date of Conditign of ks [
Expt na. expanment anumal Burn plasroaj
Cestrous cycla
1 Balham, Oestrus; lactating BEb 0433 e}
70, 21, xi. 66
3 Gladya, Oestrus; lactating 1L ;203 2.5
B4, 16. xu. 68 P
4 A120, Luteal phase, day == I8, 0§34 s40
50, 7.x1. 671 3; luctating
5 Alice, Luteal phase, day Tam 0340
73, 2. xii 67 7; lactating
6 Gladys, Lutesl phase, duv & 5 0 i82* 2=
64, 10. xii. 68 14 lactating
Pregnancy
Balham, Freguant, day 71 i s
8, 3.9, 67 not lactating
b Angel, Pregnan:, day 119, A T Ol 2
79, 6. ii. 68 lactatiog
9 Gladys, Pregnant, day [36; D fab pegE 435
77, 21. vi. 63 not lactating
10 Alice, Pregnaot, day 139, 1 1 o 4:82
af, 10, iv, 68 not laciating
8 AZRY, Pregnant, day (407, H ‘R LA bt o2
50, 15. vii. 86 ‘not lassfing L=
Owverall mean +5.1.x 313-9035
* Coucentration in bloed. . ’ 3
1 Emdural anaesthesia, 8§10 mi 2
1 Caleulated from the concentratior o ek LT gt e <
CL = corpus luteum, ia = intra.sriecinl i
(Heap et al, 1975)

AR NIRRT

Tiwlharn
Mgl
ey e
Al

Mot =00

ageberleeexf pevewges

cartatstund et Jur 80 L 2P e, Vil

e v it s e Ly
tvations, Dot of wir
Plasttin progestors
fart
i A Tl Mammare spraics G e e
M v flow
Aetiry e FIRERL RIS

8 =S (U | [ERE w i

. i [} LR LR < 03a

1 (H T wE P AT

| (Y Lt 5

a (L A !

4 e A0

o £ a1 T 011

3+ TN (2] LRIk} 55 107

I | L 1 O B ) 14 s T

4 (| 1 1'H e 043 (1]
AT A Mol =
U007 = Q0 (4
Wath ©L o+ 0G0 05
I fid 4 Q2
e 1 turis| and vaneia samples of plaamae,
! L fron the mille yiold and the values of Linge
& Cnlealntaed (ram thy conventration of plusma progester Ly Thorburs & Sehneitlor {1072)

{Heap et al, 1975)



Table 4. A comparison of the udder clearance rate and the melabolic clearance

rate of progesterone
Clearance rate

=

Udder Metabolic
Expt no.  Ammal Condition of animal (Ifmoin) {!/min)

1 Balham Qestrus; lactating 0-74 2-56
3 Gladys Qestrus; lactating 016 2:95
4 A120 Luteal phase, day 3: lactating 0-32 2-46
3 Alce Lutesl phase, day 7; lactating 041 161
6 Gladys Luteal phase, day 14; lactating 013 2:66
7 Balham Pregnant, day 71; not lactating 0-05 395
8 Angel Pregnant, day 119; lactating 0-36 2:42
9 Gladys Pregnant, day 136; not lectating 016 495
10 Alice Pregnant, day 139. not lactating 018 4-82

Mean + 50,51, 028+ 0-07 319+038

Udder clearance rate = {percentage mammary extraction multiplied by maramary blood flow) x 2.

(Heap et al, 1975)

Table 5 MAMMARY PRODUCTION OF PROGESTERONE AND EXTRACTION OF
PREGNENOLONE IN TWO PREGNANT GOATS DURING ARTERIAL INFUSION OF
7a-*H-PREGNENOLONE

. Mammary
Arterial venous Percentage

d.p.m./min d.p.m./min extraction®
Total radioactivity PR

Goat, 5 week pregnant 775,015 238,854 -

Goat, 12 week pregnant 1,222,075 560,964 —
Pregnenolone

Goat, 5 week pregnant 758,048 137,062 82

Goat, 12 week pregnant 1,257,154 516,892 59
Progeaterone

Goat, 5 week pregnant 0 9,983 —_

Goat, 12 week pregnant 0 10,360 —

¢ Extraction = Arterial —Venous _ ;a4

Arterial

(Slotin et al, 1970)

Table 6 The mammary production of [*H Jprogesterone from [*H)pregnenolone, and the
mamniary exiraction of (7a-H)pregnenolone and [4-“Clprogesterons infused close-
arterially at a constunt rate of 0-7694 and 0-0915 uCifmin, 35 and 482 ng[min, respec-
tively, in gout 373, 113 days pregnant

[*H|Progesteronie ["H]Pregnenclans
Tima after (uCifl blood} {1Cifl blood) Conversion
start of —~ ~ - of preg b
fi Jugul A v M y Mammary Lo progesterons®
(min) vein ven artery vein (%)
Prottucuion of 160 0-063 - 15398 -— -—
progesierone 185195 0001 1096 6158 6318 397
[rom pregnenolons 210 0-001 0811t 15254 524 428
219-225 0060 0973 10633 978 120
Mean +5.E.5 3174005
[WC]Progesterane Mammary
(Ci/l blood) extraction
S S0 SO 1%)
Extzartion of 188-193 2 15 250
progesterona 2 1813 T3 260
219-225 1268 93 725
Mean+4£ %" 945410
PRIPreguenshone Mammary
{#Ci1 blocd) extraction
— N —— '.ﬂ".]
Extraciion of 188195 G150 634 Ly
pegre i olo e 20 15254 LI | aG i
219-2:5 10633 g8 808
Maan +3 6 u D33+212

* Extraciion of pregnenalors by gland & given by the arteno-venous difference; appearance of pro-
gtaleruns in circulation 1 given by the venosrterml difference scross the gland correcled fur the axirac:
1

n; g tage < u cak i from 100 « the appearance of progesteronr divirled Ly the (Heap et al, 1973)
extraciin of pregnenolone.




Table 8 Steroid comcentrations {(ug/100 ml milk) from morning and
evening milk samples oblained during pregnancy

Sx-Androstane-3,17-dione Sa-Pregnane.3,20-diane Progosterone
Morning Evening Morning Evening Morning Evenung
Trace 0-20 019 =21 0-46 0-64
Trace 0-11 0-04* 0-10 0-92 0-43
0-01 0-08 0-18 0:28 0-60 064
0-03 0-05 0-19* Q.22+ 0-60 0-68
0-08 0-07 11 0-15 1-28 160

* Indicates sammples contained 57 pregnane-3,20-dione.

(Estergreen et al, 1977)

Table 7 Percentage distribution (meanX SE! of radiocactivity in
TLC fraction of MILK extracts

TLC fractions

Sanple n 1 2 3 4
Milk 3 11..5%:2. 1 5T 28 27.9+ 4.0 4.5+ 1.8
Fraction 1: like pregnanediones
Fraction 2: like progesterone
Fraction 3: like monohydroxylated metaboliites
Fraction 4: like diols and/or triols

{Darliry et al, 1974)
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