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Progestin ORI ZZHIRFFE & 1 H*
IOEEALT-, AR #R, WIEEER, AR

Pharmacological Researches on Progestin Action. [ ]
Reiko KaTo, Miyako KimMura, Kana Kawapa and
Etsuro NAKAMURA

Using the normal or hypophysectomized rats and rabbits, the effect of proges-
tins on the uterus and ovary, especially on the phosphate levels of the organs

were exermined.

No evidence of the changes in the frations of the acid soluble-P. and DNA-P.
were observed. Phospholipid-P fr., RNA-P. fr. and RNA-P./DNA-P showed some
changes by some of these steroids.

The relationship between the effects and estrogenic or anabolic action was

discussed.

iL4E, steroid hormone DEFFEMNERE L & 1,12, hormone fEF % H+ 5% steroids o
ERAFIREL 720, #f& hormone B{ERMEH T 2LAMWICH TS, 17-a methyl progeste-
rone 7 Ehrenstein? (= X v, 19-norprogesterone 73 Plattner 5% [Ck v ka0 %
TR L U RIS IIZES T i bdy, X Y 3RS/ 8K hormone BR{EF 2k T FHE K ORIV 2 &
RTwod. LMALES, ThEo steroids OIEROAREEIZ SV TRLETLLHALATR .

2 [h], FAhdhix progesterone 35k UME AL progestin ¢ megestrol acetate, A\S-retropro-
gesterone, ethinodiol diacetate {512k 35 v N FEHZVIIFRERFENEORES L %
OO Y CRRAEA ~DOREIC OV TS L, SO ICIIRNERY CRILAWR, TES LU
BN L7 BRI RETES, % anabolic, androgenic activity & OBEIZOVTHHR
AEAL L.

£ B 5 &

iR 24°C, K 55% OUMRENTHE LAER 60 AATHo S.D. REHET v M55 S U
SR L 7oA 2.53+0. 15kg OMPERTEE RV 7o, T o b XERIEEG 4 BREIOE R
JE TR LOOREROEREST L - /2.

Mt progesterone (Pr. g4, LATFRIL), megestrol acetate (MA), /\S-retropro-
gesterone (RP), eMhynodiol diacetate (EA) # 5 v # A MICEMBL THV 2. 7 v Micid
BRI Vb, —MEEENS, 4 HREICEY B0 1 SR TICRE 1lmg 2EH L, REgoi
S0 24 BRI HICHEE L, FEB L CIPREZ MM L, Ultra-Turrax (2 k9 homogenize L7-
r REXO—HEE I 42 AR AR I TR L2
1) Ehrenstein, M. : J.Org.,, 9, 435 (1944).

2) Plattner, P.A., Heusser, H, Herzig, P.T. : Helv, 32, 270 (1949).
3) Heusser, H. Engel, C.R,, Herzig, P.T, plattner, P.A. : Helv, 33, 2229 (1950).
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1%, Schmidt-Thannhauser #:4% ¢ acid soluble phosphte (acid soluble-P.), phospho-
lipid-P., RNA-P. 53X DNA-P. 0 445HY VEBRERNSBEL, MBEEED I CREERIER
Gomori OEEIO IV ER L. FRRCEFILESEEREL2 Lowly B0 X v lEL .
U bEoER, &E5HMh4EE smear ZERL, FEpREIC XV EBROICHBIZ R LI FED
HERC, FRCIEHHOFEE Ao, TEEHBHZ/DLED 12X 947745, ik 24 HREE
XY 52 BAR L 7.

REOFITIE, KM Img/kg 2FHMETICEHF L, 4RI BEL, FEABKEORIC
D&, Ty bOBRLRA-HETEY vBROEIZ ER L.

*7-, BN weanling rat # f§v anabolic activity® 3 X U androgenic activity # b
L, ZoEEEIz oW TREL 2.

G o
c=0 C=0
CH, cH
CH C=H3
O O
. Progesferone N-Retro Progesferone
cHs
Cc=0
CHy l.--0COCH3
CH
i
S HyC—C-0
CHg Ethynodiof diacetate

Megestro[ acetate
Fig. 1

4) Schmidt, G. and Thannhauser, S.J. : J.Biol. Chem. 161, 83 (1945).

5) HKBERS @ FRArZIERLRMIEAEH, 11, 47 (1966).

6) Gomori, G.: J.Lab. Clin. Med, 27, 955 (1942).

7) Lowly, O.H.,, Rosebrough, N. J, Farr, A.L. and Randall, R.L.: ].Biol. Chem, 193, 265
(1951).

8) /LB« BERHERE, 351, 35 (1929).

9) Hershberger, L.G., Shipley, E.G. and Meyer, R.K. : Proc. Soc. Exptl. Biol. Med.,, 83, 175
(1953).

— 44 —



I.

®

B ®

#

EERBIUCHMTEERILS v FOTFENY vBILEH~DRE

No. 14 (1969)

EHELCICTEEBHET v FOBRBBIUCAEZELFERBIC >V THEL /..
1) Acid soluble-P. Fraction:

E¥T v FEOBES I Ao steroids THEHZEIIZRD LN - 7=,

TFEARHE

DA Pr. ETCHEERBDE R LA FOMD progestin TIEREDE/MEMERT
IZWEE 722y » 7= (Table D).

Table 1 Progestin and Phosphate Levels of Rat Uterus

Steroid Acid sol.-p, | FPhosphes | RNA-P. DNA-P. | RNA/DNA
Normal Rat, Control 254.68--27.09 | 31.03+ 3.99 | 126.11+31.03 | 202.46--60.09 | 0.64+0.06
Progesterone | 259.69+ 5.61 | 42.60+17.60 | 95.91+14.29 | 195.92-+-20.41 | 0.50:+0.08
Mggg:ﬁ{gl 246.15-+13.94 | 45.19+22.36 | 154.81 +14.42 | 199.03+65.38 | 0.85+0.20
Ethynodiol |
dincetate | 238.32:-22.89 | 88.64+29.72% 197.66+13.08% 201.87::10.75 4 0.98--0.03*
Hypoxed Rat, Control | 293.96--67.17 | 61.39+ 9.58 | 100.00+25.28 | 192.08+30.94 | 0.56+0.24
Progesterone | 148.33--20.83%| 20.17+ 2.46% 88.75+14.58 | 187.50+-20.00 | 0.52+0.10
Mg%:ﬁ;z? 201.32+25.99 | 70.04+25.29 | 130.84+ 7.93 | 236.56+ 2.64 | 0.55+0.04
Retroprog. 194.94+19.41 | 52.11+ 3.38 | 112.24+ 3.80 | 265.40+ 3.80 | 0.42+0.01
Ethynodiol
e aos | 213.57+43.89 | 72.85+13.12+ 185.5213.12¥ 218.55::17.19 | 0.85::0.02

mg/100g dry tissue weight +S.D
Total doses of 1mg of each compound were given subcutaneously once a day for 4 days
* Significant (P<20.05)

2) Phospholipid-P. Fraction :

EFHETIRVTho steroids THIEMOMEAERL, Ric EA TixEELREMEED. T
|AEFEHETIZ EA 0ZPEELBMESER L, Pr. TREEERRDERL.

3) RNA-P. Fraction:
EFHBIUCTERHML Lo EA BECHERBME R LR, ZoOfMo steroids TixA
=R (A AT WS

4) DNA-P. Fraction:

EREE, TEABELEL Lic@ho steroids 10k > THOHAEBEETLITE T L) - 72,

5) RNA-P./DNA-P:

EHBEETIE, EA #EICXVEELENNED O, TEEAHBHETIE EA oR5icOoR
& HEIMOMEMBRD NI EEREBILTIE )Tz,

0. RETFEREY CBLEH~ORE

Pr. 8 XU kiEo#M progestin 285 LcHEORRFENER Y L BILEWICRIETRE
REE L. Pr. 2EWETIC 1 EORESNL2EO RNA-P. /DNA-P. offrryZ{kix, Fig.
2IFET IO Pro 5B ABMBICATRIBHELZ L 22 L 2BO 20T, UBOARERITBT
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RNA /DNA
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Fig. 2 Effect of Progesterone on RNA/DNA RATIO of
Rabbit Endometrium

TR 4 BB B L L 7.

1) Acid soluble-P. Fraction :

Pr. ©5 5 35 iEm%éa@L S % SEMOMHA Z /R L 72y, HERZETEA» - 7. i
7 progestin TR T OHAIZ L BILIFED bR - 72 (Table 2).

2) Phospholipid-P. Fraction:

Pr, RP, X0 EA THIMOBHN D bR, BEESHITh - aEEAE L 3 s 2

Table 2 Progestm and Phosphate Levels of Rabbit Organs

Steroid ) Acid sol.-P. Phosﬁ’fg’l ap. RNA-P. DNAP. RNA/DNA
Uterus Control ] 379 17+ 61 90 100. 6 1-14. 88 305 36 16 07 ‘\ 377 38 7447 62 0.82 #—0 09
Progesterone I 463.764- 20. 81 1 138.93--18.12 " 244.30 -78.52 | 461.07--27.52 | 0.52--0.14
Megestrol | N | ,_ ! " ‘ n
acetate 1\ 332.32-- 43.29 ‘ 101.22-- 3.84 1 404. 88 --28.66 , 354.88- 4.88 1 1.14-+0.1
Retroprog. " 392.53 - 20.69 | 129.31-+-22.99 s‘ 327.01+ 6.90 | 449.43.-23.56 | 0.73+0.03
Ethynodiol ; | ) : ]
diacetate 382.09 -129.82 : 140.49-+ 3.68 [ 336.81-+27.61 J 390.18+45.40 | 0.87--0.11
Ovary Control 377.25+ 18.52 ‘ 138.10-+61.38 I 199.474-26.45 1 2565.56+65.61 | 0.82-++0.13
Progesterone 356.94-- 23.44 © 139.23-+-50.74 | 168.90-+-11.96 - 229.67+13.88 { 0.74+0.01
Megestrol ! N . N j _
acetate 408.42+ 99.47 | 127.37+ 8.42 | 183.68--13.68 | 300.534-37.89 | 0.62+0.03
Retroprog. | 351.48 25.44 |.141.42:+14.20 | 216.57-10.06 | 317.75--25.44 | 0.68--0.04
Ethynodiol ! | 1 ) i
diacetate ‘. 379.65+ 30.23 ‘ 155.23 ? 205.81 +16.86 | 294.77-+-27.91 | 0.71+0.09

mg/lOOg dry tissue wexght +S.D
One mg/Kg was given subcutaneously
Four hrs After single injection
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A Y ralt

3) RNA-P. Fraction :

7 v bOTERBOHE LRRIC Pr. TR L, ZoOffio steroids TiZHEMOMEE 2R L7
A BEMXFERSE 2 - 7.

4) DNA-P. Fraction :

fifir> steroids THLHEMRELIZFED SN - 7.

5) RNA-P./DNA-P. :

KRFENBEORICO T RNA-P. /DNA-P. %8I8 L7z #5%, Pr. oA L, MA T4
B O N HEERED b iin - 7.

M. v PAECICKREIFENEREY L BRILEYICRETEE

AR D EER & Rl —5f:, R—FHETEFRRITREAMBES v B I CRROIBENERY LB
LB RIF T progestin OEEIZ >\ THE L 7= (Table 2, 3).

FRIPEI BV TR TR FEHATEABD SNEN > 70T v MIB W TIRETF ORI
» 7.

Table 3 Progestine and Phosphate Levels of rat Ovary

| RNA/DNAVV

o Phospho- D
| Steroid ' Acid sol.- I f‘i‘lp"l 4P, ’ RNA-P. [ DNA-P. /DNA
Normal Rat, Control | 274.26+ 16.88 | 55.57+24.05 | 173.00+-31.65 | 190.30+ 9.28 | 0.91+0.22
Progesterone | 358.78-+ 13.47 | 41.88 171.02+ 6.12 ( 195.92413.06 | 0.87+0.03
Mgggfzgl 219,92+ 36.581 75.51+46.55 | 295.28+21.14 | 193.09+17.07 | 1.07+0.13
|
Retroprog.  266.38+ 38.30 |  — 197.02-20.00 | 129.79-35.74% 1.53--0.25
Ethynodiol ' :
retage  312.59+ 22.69 | 138.47-18.06 | 241.20+25.46 | 231.02+15.28 | 1.04--0.04
Hypoxed Rat, Control | 490.94:100.0 | 161.42:-:30.31 | 131.89::21.65 | 238.58:+71.26 | 0.62::0.09
Progesterone | 335.34- 56.63 | 105.62--36.94 | 212.05-+-24.50% 255.02-42.97 | 0.86--0.20
Megestrol | 965,71+ 35.104 77.14:650.61 | 197.55-+ 9.39% 201.8470.20 | 0.72+0.16
Retroprog. | 254.89+ 39.47 | 101.50-+ 3.38 | 212.78-+12.78* 260.90-- 8.65 | 0.81-0.02
Ethynodiol ; R
hynodiol 31152+ 53.91% 124.69: 3.70 | 187.24.£16.46 = 252.26+-20.58 | 0.75+0.13

mg/100g dry tissue weight +S.D.

Total doses of each compound were given subcutaneously once a day for 4 days

* Significant (P<0.05)

1) Acid soluble-P. Fraction :

EWT v ]";Jqéféi{ﬂh@%éi)%LV‘%'{BLiWL\&b LI o 7.

Fration (2 X #8no {@#E[f5 5%
BEERLI.
2) Phospholipid-P. Fraction :

HoNDH,

MTEE T2, 0
MA XU EA THRE4HHMoOHICEEY, B

EH, TEERHES » Foffiucd progestin 2k W HEAT(LIZED LR h - 7z,

3) RNA-P. Fraction :

EET v MVEEOIIR T MA EA A E T w02 85inoMEm 2, T EER!
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filh o> steroids #h bHMOMEA % UKIc Pr, MA, RP 12X ) B#&

4) DNA-P. Fraction :

EWT7 v bOBFEIC RP TEEARBAER LY, o steroids Tirid & A B {izE LR
Pole. MTEEREH S v Tl {fho progestine T% 4 ZILIZED LN - T-.

5) RNA-P/DNA-P

RP. BGIEH T v 1~ﬁ¥0)7+ E LR LA, ZOMOESR, BX T EEARH 7 » b
ﬁ,klUE%%%ﬁ®mh T, filiued progostin THLEEIIRD LN - 7.

IR A AR L.

V. K&, BHASRCRETEE
T&m4@%&£%cﬁﬂ§%kﬂmé?bk%®ﬁ%é.37%%% e G ES 511 s AR
fifh o progestin ThHEE % 5 BLINOLENICE E WV ESHZEZZD LA N-T2. FRFETYH

progesterone T A WIRER OB OMHENE A BHE LI
EFEHBESHAE T Table 5 127+ X 51
7‘£f¥'le] % w!‘)bb 7%_

DO -T2,
ZIEH T v b TREMoEmRH Y, Pr, MATIAEE
Tﬁ{$*§jﬁj7 V4 }\ VC %j:%ﬂﬁ?))wu&) %ﬂfi 7,7)’7 7:._

Fig. 4 Ratio of Dry-weight to Wet-weight of
Endometrium and Ovary in Rabbit

Ster01d i Uterus [ Ovary
* Control | 0.168+0.023 | 0.18940.013
Progesterone . 0.149+0.030 | 0.209+0.035
Megestrol acetate | 0.164+0.0004 | 0.190::0.002
Retroprog. | 0.174+0.020 | 0.169+0.004
% 0.1720.002

Ethynod101 diacetate ‘\

0.163-+0.008

Four hrs after smgle 1n]ect10n Average of three cases.
One mg/Kg was given hypodermally.

Table 5 Progestine and Protein Contets of
Rat Uterus and Ovary
(mg/lg wet tissue we1ght +S5.D)

Steroid Uterus

‘ Ovary
Normal Rat Control l 121.9+ 6.3 | 295.9+18.3
Progest. | 142.2+13.4* 284.0+21.7
Megestrol acetate | 141.1+ 8.8* 316.1+29.8
Retroprog. j 133.6+ 8.8 334.8+4 8.4x
Ethynodiol diacetate ‘ 130.0--16.1 317.1+ 6.1
Hypoxed Rat Control | 181.5+15.3 321.2+62.0
Progest. 199.5+11.5 317.8+17.1
Megestrol acetate I 164.6+ 6.9 299.7-+10.8
Retroprog. | 192.3+26.8 310.2+13.6
Ethynodiol diacetate 160.7+ 9.6 304.7-+28.9

Total doses of 1lmg of each compound were given

subcutaneously once a day for 4 days

* Significant (P<<0.05)
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Table 6 Anabolic Action and Others
(mg/100g body weight +S.D)

Steroid Organ ’ Levator ani ! deney ] 3?:\;‘?1321 1 Prostate JPreputla] Gl
Controi | 23.942.6 | 951.3+30.6 | 11.3:3.8 | 13.423.1 | 19.1+ 7.6
Progesterone | 25.8.:6.9 ] 878.1::63.5 l 13.1+2.7 ‘ 14.35.7 | 18.5+ 7.9
Megestrol acetate | 27.8+4.5 | 993.7:+58.6 | 13.7-2.1 | 14.2:2.5 ’ 22.5+10.0
Retroprog. i 28.1+2.4 ‘ 904.0+29.3 | 7.5+2.9 | 12.041.3 | 10.0+ 1.4
Ethynodiol Diacetate [ 31.1+2.9% | | I 26.1+ 2.1

| 962.9+73.7 17.94£2.5% | 24.2+7.6% |

* Slgmflcant (p<0 05)
Total dose of 1.5mg was injected once a day for 6 days in castrated weanling rat
(S-D strain)
V. Androgenic # XU Anabolic activity :
AHEBRIC v 72 progestin [Z-> & androgenic, anabolic activity OFLEF 4 FLlsElgs Uiz,
- EA THFE /5 androgenic 33 X ¥ anabolic action 7338 547 (Table 6).

x Z

FE I X OFE N~ 0B > T, acid-solubule-P fraction ;% Borelll® i estro-
gen kit estrogen #¢15.4% progesterone E* LBEFEABRTI o fraction Z)Ai%j][]ﬁ"
ZZEEREL TS, BT v N FESE YAV TIRIERITEEN R EEED
nn»/%°.Tﬁ%%mﬁvdv#ﬂ®pmmmnf%¢%ﬁwb,%;Pnfﬁa;my
L7z, Zo3F FTERAEHHIC X % endogenus ¢ estrogen O MZiEET 2 3 D }:%‘;’c bhb.

FLuw M- FEAROAOBETIE, 2o/ (Img/kg) OH—ERTIFELETRED S
nim-Tc.

Phospholipid-P. fraction <%, Aizawa & Mueller'? & @ #R4EICH 5 L 91T estrogen {2 &
% phospholipid ¢ phosphorylation {E#E{EF A& b T 5. Progesterone 23\ T
Borell'® | estrogen |~} ~5E#jiz phosphorylation # i+ 2 L5 L Twv 5. Lo L
5, progesterone {(ZX ZEENI OV TIRERSGE, FECRELDY, WEEHALTRV. K
FEERIZHVTHE, IEFE T v TR progestin TLHENMOFR 2R L, TEEARLZ »
Mok EA THEAHEMAES SN, Pr. TRECHEEICES L. 2o fraction i
estrogen priming OIRBEIZHR S B s EA (% estrogenic action #F+ 5L XhTHY,
(ARFEBRICH VT, FTHERERET v FOFEHEROFEYE control 75 mg/100g B.W. (2%fL T
EA 157 mg/100g B.W. L FE&E sdn%z 7= L7z. ) phospholipid-P. o#Eimzz oz & &%
PHETLSEELOND. ZOBMMOBINEREFENBICS WV THA LRI,

RNA-P. i(z->Tik 5k, Odelblad'®, Borell (% progesterone THEHEiz 3*p ¢ incorp-
olation 7334k L,Brody & @i MHAIC(EM T 5 LMEL T 5. AEBRTIRIEH, T

) Borell, U.: Act. obst. gyn. scand.,, 32, 170 (1953).

) Aizawa, Y. and Mueller, G.C. : J.Biol. Chem., 236, 361 (1961).
12) Borell, U. : Act. Endocrinol,, 9, 141 (1952).

) Odelblad, E. et al. : Act. Endocrinol,, 11, 311 (1952).

) Brody, S. and Westman. A. : Act. Endocrinol., 27, 493 (1958).
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R T v b bV OFHALR AN BEETEAY. Ll EA oXZER, TERK
WHZ7 v bowTFhTHZ o fraction DWEZRL72. FRRFENBICE TL REHROHEN
b otz ZofEhnx, Brody!®, Mueller’®, Davis'® & @38 7- estrogen 1= X 2ERH &
FL<, 2ok estrogen fERZH L TwaicvtbEILOND.

DNA-P. iz FHh o BA LI EH T/as - 7. DNA 33 e UTHBENICE £40, Hlg
—f@% b DNA BIZOVTIE—ETHY, FEREOHHEEL, xREHICE LA LEEL
Tv5b. 99 5N DNA GRBEIHEAHZEL T—ETHY, £ progesterone & 5\
1T estrogene &5 T4, (kL 7\ (Drasheri®).

RNA-P./DNA-P. iz>wvTix, Pr. THFEARRE, FEAKL LITOPRIELZED), o pro-
gestin THLLALLEEE TR T R - Il & 227z,

ARFEERIZH 7= steroid @ anabolic activity # Hershberger i CTHEIE L I E, 45 EA
THE 7. androgenic, anabolic action 2F® Hivic. EA 134I12iE X7z X 9iC estrogenic
action #7HF3 5% L IRl anabolic, androgenic action #H L, ThXRRFETNEOEE L
BEVHBEELEDZT v P FELE v 7285 Tfho progestin X ) ZEBH 7 ) o g fraction
OEMERZLIc—HELEZD.

RNA o DNA x4 5kix, BHEAR® indicator & L TEZE ST ST Y (Allison'™),
estrogen NTEEASEOEKE R IHIMON TS, UL progesterone %5 .0 g
EOWTIEdHE VKT, estrogen OFENEHIY ALK L THEFACERT 28E
LHAHLNLOD, KERTIEFFICEAERLRD 2N, TEEBEH T LA LR IR
ol Thh progestin (C X AEEBOEMIC OV T, JPRBHEWmE B THIER TH 5.

FREA~ORBIZ OV T, KRR TRFARLEREBERD L o7c. IERHHE T4 fractione 121
YA B b, FEEMEEIC acid soluble-P. 4>, RNA-P. EhfEfA & wi-. RP ©
BE¥T v MoV T RNA-P./DNA-P. RUEAGBSEOEEREMER-L, ZANTE
A B TRIEAT 2 HIIEKRE . AER T, EROWER~OB1BE L EeELrd<5
I, 4tk progestin OFIER - PR - B X UHRRIERIALTH 2 FEICR T 287 I
T HEMBEMEL £ DI,

L &

Progesterone K O'AEk¢> megestrol acetate, retroprogesterone, ethynodiol diacetate
{z2\C, acidsoluble-P. phospholipid-P. RNA-P. DNA-P. % fraction ~DE8 %, X
ROTEEHFHZ » roFELRE, KREFEARRICOVCTHELKRD XS HEREE-.

1) Acid soluble-P. 3HELZLEH 2R &) - 7-. Phospholipid-P. 1% &5k progestin T
FHMOMEMH v, Fric EA TRIER, TEABHET v FBXORBRFERNEOCFTHTLHE
mU7zns, Pr. ORI TEEHBHES v VBV THEARRBRDERCT L) B o I 53380
biviz. RNA-P. i3 EA CTUWTFhofHEs LEmEiEd 2 n3 o progestin TixFh i YL

15) Mueller, G.C. : J.Biol. Chem., 231, 945 (1958).

16) Davis, J.S. and Meyer, R.K. : Endocrinol., 59, 505 (1956).
17) Drasher, M.L. : J.Exptl. Zool, 119, 333 (1952).

18) Allison, J.B. : Fed. proc., 22, 1126 (1963).

19) Mueller, G.C. : J. Biol. Chem. 204, 77 (1953).
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2. DNA-P. 3ZE L VLB 5 mh -7c. RNA-P./DNA-P. (% Pr. TOoRKELE R
L, ffid progestin Tz LEEER L.

I x, REFENETOBRIY, Fy FERAVEHEEZLELTESE THEL
BB ICERTH - 7.

2) AFEBICHEHL steroid 1 EA i\ T#EB/ estrogenic, anabolic 35 X 1 andro-
genic activity 2338 b/, T DOEHM O progestin fiZ progesterone & xRz o 72K Y
Vg fraction oFHER-L-LBbh 3.

3) BPBNEEREY L EBLEM~DEBIZ OV TIX, ER T v PRURETEHV$Ho fraction
IE L A EEE . L LA S FTEERMH S » - Tit acid soluble-P. @jg4>, RNA-P.
DOEEIMMBFTED Hiv7c.

4) EBHEUSEOHIWER X anabolic action : LERT 5L E X S.
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