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Peripheral target tissue
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Oral Contraception (OC): ZA 1]
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Introduction

Combined monophasic oral contraceptive (OC): Z 1 I| 2 2F
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Combined monophasic OC
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quasi-Folicular phase quasi-Luteal phase

Introduction

Monophasic oral contraceptive (OC): Z 74| 2! 2F
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Rechichi ot al, 2009
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Monophasic oral contraceptive (OC): Z 14| ! 2F
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OC users

non-OC users vs.

Levesof hormanes produced by the varies
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Hormone concentration in non-OC users und OC users
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Physiological Background (Effects of steroid hormone)
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Introduction

Physiological Background of Estrogen

= Increase in mTOR activity 1
(Brown., 2008)

= Damage repair by activation of
satellite cells 1 ©)
(Oosthuyse & Bosch., 2010)

Introduction
Physiological Background of Progesterone

260 Leucine Oxidation,

pmol - kgt - min~!

N
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Figure 1—Total urea nitrogen (N) excretion and protein utilized for
both cycle phases.

- Prog one: catabolic effects on skeletal muscle in the luteal phase
Prat and Baseiga. 2008 Boland et at, 2008 Larivire et al. 1994
/Another study Purpose
Strength trainability and menstrual cycle Purpose

= Only one international study was published:
. 7 untrained women one-legged strength training
Group 1: normal training (NT)
vs.
Group 2: menstrual cycle controlled Training (MCTT)
* Results
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LH 3 O et £&Xt (non-OC users)
HIJ| EGlole (FT) vs.
21 Ealoe (LT)

2. 27 0¥ =& Xt (OC users)
quasi- HEJ| EI0IE (qFT) vs.
quasi- X7 EYI0Y (qLT)
3. 322 B3 bl
Hl 37 IS =X (non-OC users) vs.
47 It S (OC users)

E=PIONS
non-OC users OC users
N 20 17
Age 259 +45 22524
height (cm) 164,2 + 55 167,1+6,6
weight (kg) 60,6 £7,8 629+738
Oral No OC or hormone Monophasic OC
contraception | treatment at least 1 year | progestogen: 150, 2000-3000 g
(0C) Estrogen: 20 - 30 g

Strength training: 2225

® One-legged training on a Leg Press

® Sub maximum strength training

(80-90% of Fmax)

LU0 3P, 3B Me|FI|(tHe 125F)
8-10 ¥ B, BNIE, 2t MIE AtOI0I 3-52
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The scientific magazine Ruhr-Uni, Bochum
2008 (http://www.ruhr-uni-
bochum.de/rubin/rubin-fruehjahr-
08/pdfibeitrag.pdf)

FT(YIJ| E¥I0IY): Follicular phase-based Training
LT(ZH Il E2l01€): Luteal phase-based Training

I 53



Methods
f=3
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Strength training: 2

3 Training Menstrual cycles

Pre Post
Training 1 2 3 Training
/\ FPIqFP LP/qLP FP/QFP  LP/QLP  FP/qFP  LPIQLP
B, Mdm,
Fmax,
FT/QFT \ Muscle [==ssssss = = ssssssss & & ssssssss
LT/qLT
1 1 1 1 1 1
Fmax Fmax Fmax Fmax Fmax Fmax

LT/qLT = (quasi-) 34 7] E#e]d

FTIQFT = (quasi-) B¥7] Edel'd
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« Training unit
B = Blood sample, Mdm: Muscle diameter, Fmax: Isometric force

Methods
f=3
L=

Strength training: 2

3 Training Menstrual cycles Post

Training

Pre
Training 1 2 3

FP LP FP LP FP

FT/qFT

LT/qLT

1 1 1 1 1
Fmax Fmax Fmax
LT/qLT = (quasi-) 3417] Elo]3

FTIQFT = (quasi-) HE7] E#o]'d
LP/QLP = (quasi-) 57|

FPIGFP = (quasi-) ¢Z7]

« Training unit
B = Blood sample, Mdm: Muscle diameter, Fmax: Isometric force

Methods
Blood sample: EHMZ

= 11% day in the (quasi-) follicular phase (FP/qFP)
=25 day in the (quasi-) luteal phase (LP/qLP)

- Estradiol (E,), Progesteron (P4), total

Testosterone (T) and free Testosterone (free T)

FPIQFP: (quasi-) =ZJ|
LP/qLP: (quasi-) & X0

Methods
Maximum isometric force (Fmax): Z & Z(CH2
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FT/qFT = (quasi-) HZJ| Eg0lg
LT/qLT = (quasi-) 2HJ| Edi0lY
FPIQFP = (quasi-) HZJ|
LP/qLP = (quasi-) &I

Muscle diameter: 2 SH
M.rectus femoris, M.vastus intermedius, M.vastus lateralis

Morectis  M.vastus
femorslateralis
/ 3

Monsts
intermedivs

cross section of right thigh

positioning of ultrasound transducer on right thigh

Martinson et al. 1991, R

Muscle biopsy: 2S 42

7 A .
Muscle fiber composition (NO%)
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Results
Mean value of hormone concentration before/after Training

estrogen progesterone
0 t IoF = = . P
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Free testosterone Total testosterone

Results

HO BH 220 HHE (Fra)

1300- 1070
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T2 P FfP P FP P ‘ oFP  olP | oFP  alP | oFP  qlP
Ris Pr \Tokngsykus  2Trsingszydus 3. Traiingsyks pr |t Trainingszyus | 2 Trainingszykius | 3 Traiingszykius
E oz non-0C oc
05 01
3 0 *p <0,025, ALT vs. AFT
om0 o6 om0 oc
*p<005FPvs.LP,**: p<0,05qFP vs. aLP, T: p < 0,05 FP vs. qFP, _
FP/qFP = (quasi-) HHE|, LP/GLP = (quasi-) 2J|
§:p<0,05LP vs. qLP, 0:p = 0,058 FP vs. LP, #: p = 0,065 qFP vs. qLP.
Results Results
= = = L = ol = =
Egold Mt =2 =t HX 23 H3} (AFmax) Egiold dut =2 2 £ B8 (Mdm)
*
124
4004 * *
1
300
08
£
= <
é‘ 200 £ 08
£ ] =
4 <
0.4+
269 188 266 282
100 0,57 0,39 045 0,54
02
FT LT oFT o7
FT LT oFT o7
non - 0C oc non-OC oc
*: p <0,025, ALT vs. AFT, ALT vs. AFT and ALT vs. AqLT *: P <0,025, ALT vs. AFT
FT/QFT = (quasi-) 2| EYI0I'Y, LT/qLT = (quasi-) XDl E20IY FT/QFT = (quasi-) H2J| EYI0I'Y, LT/qLT = (quasi-) X DI E20IY
Results Discussion
Ediold Mt £ 2HE B35t .
*
400 *
Non-OC ocC
FT LT oFT qLT 3007
Type! | Typell | Typel | Typell | Typel Type Il Type | Type Il
ANo (%) | 06+9,0 | 06+90 [-13+51|13+51|-70+74 | 70+74 | -13+11,1| 1,3+111 % 200 |
£
<
|Ade(um) | 2,2;5,0' 31+85%| 67+7,1 ‘ 51+8,1 | 13+9,6 | 04+6,9 ‘ 1,8+11,3 ‘ 64+7,0
100 | Progesterone (P4):
269 282 =
| ANIF I 06+0,7* H 0,1+1,0 | 05406 ‘ 0212 188 268 g AEZH EI
§ § =X I U DA =2 0l3HES
Absolute difference of the muscle fiber composition (NO%), muscle fiber diameter (Fdm) and cell nuclei to fiber ratio (N/F) after training o
between phases (FT vs. LT und gFT vs. qLT) T L aFT aLr SUE 0|3
P4 (ng/ml) 08 | 7.1 06 05 =
*: P < 0,025 post-training versus pre-training L
*:p <0,025, ALT vs. AFT, ALT vs. AqFT and ALT vs. AqLT
FT/QFT = (quasi-) HZJ| E@|0l, LT/qLT = (quasi-) 27| E3lolg
(Oosthuyse & Bosch, 2010, Kalkhoft., 1962)
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Summary Conclusion
Conclusion
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