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Abstract

The purpose of this study is to examine the process in the formation of
the primordial germ cells, primitive and early gonad as well as
gametogenesis of scorpion fish, Sebastiscus marmoratus using histological
methods.

The organs of the larvae such as the gut and kidney within the
maternal body of 2 mm in length before parturition are nearly differentiated
and a lot of pigment cells are attached on the epithelial layer of peritoneum
stuck to the peritoneum. The primordial germ cells about 10 (m in diameter
were observed in the fibrous mesenchymal tissue located between gut and
mesonephric duct of the larvae within the maternal body. As the fibrous
epithelium extends to the direction of peritoneum, the primordial germ cells
moved.

From 31 days after parturition, the fibrous epithelium gets thicker, and
the primitive gonad starts to form. From 49 days after parturition, as the
primitive gonad of the front part and the terminal part of the primitive
gonad extend, it starts to form cavity, and near 60 days after parturition, the
formation of the ovarian cavity is completed. After invagination occured in
the medulla region of ovary, ovarian lamallae were developed in the 79 days
old juveniles.

The peri-nucleolus oocytes of 20 ym in diameter are distributed in the
ovarian lamallae. Until 280 days after parturition, only female fish were
observed in all the individual, but on the 280th day, the male developed to
the spermatid phase in one individual.

Development of oocytes could be distinguished into three phase:

primary growth phase(chromatin-nucleolus, peri~nucleolus oocyte), secondary



growth phase(oil-droplet, yolk vesicle, primary yolk, secondary yolk, tertiary
yolk oocyte), maturation phase(migratory nucleus oocyte). The examination
till 515th day after parturition showed that the male fish were 7 out of 375

individuals



I. 4 £

R og ojFfe 4 EY YA RAY AujE WA AAU
27000 U - A 296 3 ¢ -4 ol Fo2E EHY £ Y&
P2 S 7HAcTh ol o FY 4 EULS FY MM A&
dYEL o -5 B4 Jeg AL ASFEANY} BHLT YL EE
AA2 B3slo] 1 do] g HstA gt oYL= ciEE, =
%%—*ﬂ‘%:": AdAEY, FHANSY, FALSELE FEINL, AEolA

S o2y EPes C}““\’l FE ZHAI Aol BAY thiol
5101 $tch(Yamamoto, 1969). g &P oIt A Fo] A7t F&3hA &A
o2 J%g 3tn, 2 F &t 5151‘3}3’- BALE B A o]Ro] &3}
o £302 75 JIXE Hola, §HAKY AA Pt BEHA
NsAogE 3508 d&sta A B4 e A 47 3
3l 4o R IS st Hold, BALSE L FY AL UelA ¢
29t a7t FAld #3}“ Polch. EyYolt HE ojA -4
Hel & AR U2 HIE ¢ -2 EHE Fola, nEHFoF 2
o] dol MA7} 43 HelE Holtirt & - +2 E¥ste Feolth AEolA
o] HE3 Aol gojix E¥¥YHol= Oncorhynchus keta (Robertson,
1953), Anguilla japonica (Satoh et al., 1962), Salvelinus leucomaenis
(Nakamura, 1982), Paralichthys olivaceus(o]®} o], 1990), Takifugu
rubripes (Matsuura, 1994), Patagonia hatcheri (Strussmann et al.,
1996)50] 93, u|E3¥ols Brachydanio rerio (Takahashi, 1977),
Cyprinus carpio (Davies and Takashima, 1980), Barbus tetrazoa tetrazoa
(Takahashi and Shimizu, 1983), Tilapia zilli (Yoshikawa and Oguri,
1978), Pagrus major(Z}, 1989), Anguilla anguilla (Coiombo and Grandi,
1996) Sol olth

Zujoll A o] 2714 BAo] BY A& Pagrus major(Z, 1989),
Misgurnus mizolipies(Kim et al., 1990), Paralichthys olivaceus(©°] &}



o], 1990), Acanthopagrus schlegeli(©] %,1994), Oncorhynchus masou( %}
S, 1997) Oplegnathus fasciatus(Z}, 1998) To] alor} th o] WAlof
Fol 2o A efBBIZolFE Sebastes schlegeli(o] 5, 1996),
Ditrima temmincki(o]&} o], 1996) SoA X IE 1 Qrt}.

BYHFE A5 Fola, dFo] JHsdle] YA EE AU2
o= #este g Fogol 2 FusEa glon, Ut oFe
€2 2njg T AusHolzls Fol¥t HASE o] EFY WAy

S8 ozt a7t vff Uit EFol oyt 7= X ¥ EH(Chung
and Chang, 1995: <2} #, 1995: 3 5, 1995; o] 5, 1996), M E
(% %, 1994: 7, 1995), Ef(olet 2, 1992: 2=} ¥H,1993: =, 1997),
Lol (v &, 1998)0] ©iygt BAF7], JEH, HFESE AW UEY, &
A8E W Azt Ud Fo] Biux o 913}.

¥%¥lo|, Sebastiscus marmoratus:= 98 3} (Scorpaenidae) ¥&uio|<oi
&3te EfAZ oI REA fe e g, AFxz, dE, oy 9 55
o2 At dxAHe] MA st Yol Ay AAG ofFoltt. AN
MA Ao wtel FZ, AN Fog Holyt tiYgdy Yol FE A,
M-S, R & ANEES HolZ AbE=th(A, 1991).

o]l dFoME Y 2 & FLE HEHA HYOIE LR A
2o} o M FE] oo o]27]7tA] Al A MR &I WA R A Y

o, 223wl d AP E weled ook



I. As @ 34y

o] AYoe] AIRH Zwol: FY4ANETY YAFFAZTENIGY AU
2z A1ZQ &wWo] ofulelA 19973 3¥W 12¢ #AIY Aol AW
232 E oA AFsAM AR 2 A&

2} xo] AbE £ 14.4~28.9C olglem, HolPJE W XIAEE
HqATAEE 2E|H, deuojel, 7] wigAE & FIFstAch AES
oz ¥ 10047HA = 2gRAAHINE A} HHE TI231] A3}
dod 1 oj¥Fole AdFE AHESIATEH

A AR E s we RS mhetEty] $iste] AH{EA A - A
o8 Zyloj 29 F, B3Pl wal 6~10d BHo= Fae] QAL
dom Aol AU AM&FRolAM A&FQ onlE AFstach AL
2} - Xl 10% 34 ZEwUlo] 23 F whsF Q71 (Nikon, profile pro-
jecter V-10)& o] &3l Z RF¢& AZsidod, 2AJYE MHE:
bouin’s Relof TABACE Ahriole &ArA Y JAoA FALTUS
o] ASET 6 cmoldl 2. Aoje BALE Udwte] metste] FMA
gk A2317] AP "o oA FAME AL, BALE SU2E
FHY 4 gt TAZA UL 6 ol AMoANE FAANE BN
of mAstect. 2AJBAE 37 $stq AFZAvepUFE7](Richert-
Jung, Histokinette 2000)& o|&3tel ZAW wmeielg HFAI ¥
Tissue Embedding center(Richert-Jung, 8040)& o]&3}o] mieiloe] Xuj
sttt

2} xlojo A UE7IF 2He] Hefoh AAMEY FHY HAAE JH
5}7] $13tod mlo] A2 B (Richert-Jung, 820)& ©]&3le] oA FoiA
0% A%ANG vEgon, 100d o] ¥ WY ALY Fee FE
HOg 5~6 m A7]2] FEAAHE vhErt. E4E Mayer’s haematoxylin
2} 0.5% eosin®® vz @Mslgoen, BEHn|F(Zeiss, HBO 50)& o]
&3ty Z7stdct



m. 2 =

1. M%

19973 3¥12d &AMt 61U 7HA] ARS¥ &) A} - Xo]e AL
ZAIY A= Fig. 13 Zrh &4HAF ol AJlE 3.59%0.20 m
(N=14)o]d 2, 4z ¥EL BF Ed Helde ARIAEFL 85 A
adct.

22 ¥ 25x] WP AL 6.87+0.59m(N=14)E FA3s}Ac}, o] A
712 & Hel:= 15.9° ~ 17.3Colglth

4t ¥ 734 o|FHH 515U7HA] A S RAIRY A} Fig. 29 @
th. 7347 3.71%0.24 cm(N=15)0]d3, &4t 1d Fol& 11.24+0.78 cm
(N=50)o]Qltt. A¥" 8 A] 515UR)= 14.18%0.77 cm(N=20)7}%] 3 33}

Act. o] Al718 £ HeE= 14.4°~24.5T o]},

2. ANHYMMZ SHY HAl 442> 8Y

Al B A M X (primordial germ cell)?] &%z} YAl BAlA(primitive
gonad) & F/83te X3 2 XJ|E3E AUzt oAREH &4 ¥ 50d&
HFY B 2.3 cm AFY Aojollq dojra rh

24 A A4 Y Aliatejs oju] A3, AF F MRzl AY
TiEo] o, ARz WM JF9 Ay Fo ey HyaAHEr A2
ol vehts Qlch(Fig. M-1).

AMYUZAHEE o 2 m ]2 AMuiztololl A BRI Tt ol& AlUA
MAZEE A7F 4 10 m U 2719 dPolm, MUzt 7] £33z
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A7 A% AFatole] /A F A Abolo] flAsta lrh(Fig. I-2).
Aiztol o] M7 A&/ R4 B3R Alolo] HxsL AP AILPAHAHE
L AR At B Zog AAEHUM ALANHMEES FEY FHo
ol F 3ty ¢ A3t Qlrh(Fig. IM-3).

24 ¥ 2594% BFAA 6.87+0.59 mm(N=14) xlojolA AU ZAH X
g 23 A HA8Ad Aut A BALE ¥4 A7 ARHR
olth(Fig. I-4).

22 ¥ 319" AMAMES(9.04£1.63 mn, N=15)olM HRAE 253 =37
So] Az} v FHAA Hr] BAAE HAdsts] A Z¥cH(Fig. M-5).

2% 494" JHAE(21.7810.65 mm, N=15)oljA NAHE 2450 3
A F718tn AR4 A7t TELE olFH YA AALE BAEstArt

(Fig. 1I-6).
3. R7| MAA YE

24 F 49Y oA E o} HelyFo R FALo FAY FIHI}
Hol ojPFx|gt, &4 ¥ 499%™ HA 22.25 m JHNAIAN QA BIMLe
HefH e zlo]E BATh F, YA A4 Ay} FuiEyL AREA
A Z}(cavity)o] BAEI] A &stgch(Fig. V-1, 2). o8y Z ¥¥2
224 ¥ 60U AFolM QA AA Lo Meiyele} wehEele Hyto] ol F
oA Ao 7Rzt E whel A (ovarian cavity) o] EHT]
(Fig. V-3, 4). olm, 47 o] g B2y 3 Fols Y
M X (gonial cell)&©°] ¥ H 22 wjgxo] Lleldrh

24 ¥ 6799 FFAA 3.2710.29 cn(N=15) 7AA2] Al Lo i
viuto] 2 EL B M EI} el Qth(Fig. V-1, 2).

22 ¥ 794" HFAAA  4.4910.23 cm(N=5) 78] diolE olE
Gautgto] of g AT EIIst GaaGE FAEHI] AR o]yt

_10_



Fig. IV. Early ovarian differentiation of scorpion fish,

1. Cross section of ovary of the 49-day old larva.

2. Showing the formation of ovarian cavity by somatic cell out
growth in the direction of the front to near side of

gonad(400x).

3. Cross section of ovary observed in the 61-day old fish,

4. Showing the complete formation of ovarian cavity(400x).

K: kidney, Gc: gonial cell, Oc: ovarian cavity, PG: primitive
gonad

1, 3: Bars indicate 100um, 2, 4: Bars indicate 25im



3 — 4

Fig. V. Cross section of the early ovarian of the scorpion fish.

1
2.

The juvenile, 67 days after parturition.

The oogonia situated along the inner edge of the ovarian
lamal lae(400x).

The juvenile, 79 days after parturition,

The early growing oocyte of 20 um in size are distributed
in the ovarian lamallae(400x).

Kidney, OC: ovarian cavity, 0l: ovarian lamallae, Oo:
oogonia. Poc: peri-nucleolus oocyte

3: Bars indicate 100im, 2, 4: Bars indicate 25/m



aadoles ¢ 20 m e FHA 27 GRAREO] BRI} Az}
¥ch(Fig. V-3, 4).

4 F 2804 " Ao FAE AR UL FLE ZE $30]
ZALRA A A Fos FAF L.

4 F 5154 NS FLAELA o FEH ZA7Y FRAME
SA7EA @St ol

EBWo] 2 Ao AURMAMES 2V 27 AL PYRF o

2 23A¥e) 3+ Table. 13} Lt}

4. H{SXEY 24

7] YR AN X (chromatin-nucleolus stage)

dHA7Y GREMEE Yol ¢ 20 m i E g2 METI NEY
o] thFEE AAFe S ¥ 73 AUtk ¥ dols dMAsL 28
Rgog EFH3A uid3l i, haematoxylinol] A HAME L Aol
< H2 2 £& gt E4U71Y UREHAEE FHASY YR X}

A G ellM AF wAYcHFig. VI-1).

(2) FHU7] 27| G2 M X(early peri-nucleolus stage)

GRA I G wet 2L Axp FI1ste] GAo] o 25~50 im
7} 78 33t haematoxylino]l 73t 2L Kol MEAUL ztirc} A
EA &0l v Aoz A YL FHoln, yuto] Fslo tifg
Aol #EYITHFig. VI-2).

_13_



Table 1. Summary of observation on the gonadal development of the
scorpion fish, Sebastiscus marmoratus
. . . . Sex
Age (days) Histological characteristics U F "
Primordial germ cell locate between the
0° 2 - -
mesonephric duct and gut
A migration germ cells are enveloped by
0~25 17 - -
the mesenchymal epithelim
Formation of genital ridge and proliferation
31~49 25 - -
of somatic cells present
The primitive organ of the front part and
49 the terminal part of the primitive gonad - 1 -
starts to form cavity
With the complete fusion of the primitive
organ of the front part and the terminal
55~61 - 10 -
part of the primitive gonad, the forming of
the ovarian cavity is completed
67~73  Ovarian lamellae appears in the gonad - 10 -
Ovarian lamellae are filled with oogonia and
peri-nucleolus ocyte
79~280 - 204 -
testicular  tubules are occupied by
spermatogonia, spermatocyte and spermatid
*The larvae within the maternal body, U: undifferentiated, F: female,

M: male

_.14._



(3) ¥A7] ¥7I¢RME(late peri-nucleolus stage)

GRMHEE 50~80 m 71A] 4 A3t M EA L haematoxylino] th¥F 2
HYL iR, GRAHE FHode ¢S AXZHRE Fo| JHHUL} o A
Z1ol MZAo] 2% E7144 whg& veliE v G ¥(yolk nucleus)
o] UEelcH(Fig. VI-2).

(4) 847 FRMX(oil-droplet stage)

FHAIY GRAHEI} 75~120 i B GRS, ¥ FH HEY F
of #3771 &8¥ct |77 Z7ldE Y& wet {F3BL YA T A
ol wel AEA Ao Abxjych(Fig. VI-3).

(5) ¢FRE7] R A E(yolk vesicle stage)

CHERE 3719 BRI ARY Fo &8I, o] A7l dRAR
& 120-180 im ojti. WYX= Mo HEY FHE njAy AR
Hel 2 Lietuis, ojuRE AME I Il 22U GRAHAE F9]9
ARXME 32 HAX FAHRAZ] A ARcH(Fig. VI-4).

(6) 12} 33327 R M E(primary yolk stage)
o] Al718] IRAHELE G0l oF 200-230 ym B A, GHIE= 2
718t & F7151HA MEA F9oll ¥ ul§ FAEYcl. (Fig. VI-1).

(7) 22p 7] R A X (secondary yolk stage)
o] Al718] YRMEE o] 200~300 mE FUiE 2, HEH= ¢
B Eo] FUstsl A ARICHFig. VI-2).

(8) 3xp 3327 R A E(tertiary yolk stage)

3ol 300~350 m 2 A3, MEAojEe BT E FslA ).
R R Fgol Yol 91Xy, Wufo] A Fo| AbxSta QUTHFig. VI
-3).

_15_



) ¥o|F7] YR M E(migratory nucleus stage)

GEAEI HRE FH3te] FEI] HE3E MAELY FHF #A
3t o™ ¥o] FFF Fog olFch ¥o| iyt IAo] EeEH ut
< £2AHFED dHIE= ZF20 m HAE AN HAEALE 5 A2 ¢
2 400~470 im 7}x] A A¥CHFig, VI-4).

) BAE 8243

£uole] HAE W FAAH(senminiferous tubule) EE TS o] ¢
on, o]yt FAAUELS 7|8 53 H(sperm effernt duct)z} AAF
o] Qlth(Fig. VE-1,).

Faddzt 34 Faad AydE g2 AP M E(spermatogonia)E
o] #Xl, FALALH A (testicular cyst) Ljol= ARMREE 713 B
B M Z(spermatocyte) 5ol 44 EUIIHAM AQEL HAHo] F7I517] Al
2t3tcH(Fig. VE-2).

ol FA4T 44 Uddes BEMEES AHasEdes nd ¥
haematoxylinol] Z3F EMAMH G Uehls= A M X(spermatid)E deiic},
Jelx Hel& nvl# A x}(spermatozoa)E QYA AYEE TR I AR}
gt ol I H 5 a4 s FAHE FAE A F4&
4 ago] F7h3tct (Fig. VE-3).

a3, &2 7% Foles FARIEC] £ uol FustA "l o] ¥
FaAToZ wiZH Bl +F AU 715 AMNA ds5A7le € + 9
CHFig. VE-4).

3" 5L aojo Y ¢ AR Eorta YEEZA 4 3
zZigto] 3@ o A Hch(Fig. VE-5).

FE BAES ZA B3 FoEHY 24D HuE FEY IREF
27] el & Z=ch(Fig. VE-6).

_16_



Fig. VI. Cross section of each developmental stage in oocyte,

1

2
3
4.
Oo

Chromatin-nucleolus stage.
Peri-nucleolus stage,
0il droplet stage.

Yolk vesicle stage.

. Chromatin-nucleolus oocyte, YN: yolk nucleus,

oil-droplet, Yv: yolk vesicle

1:

Bar indicate 10um, 2~4: Bars indicate 25m

0d:



Fig. VI. Cross section of each developmental stage in oocyte.

1. Oocyte in the primary yolk stage.

2. Oocyte in the secondary yolk stage.

3. Oocyte in the tertiay yolk stage.

4. Oocyte in the migratory nucleus stage.

1~4: Bars indicate 25um

,184







5. 430 WwE Hulx=y

Erlolo] JHA B Aol uwtel &4F FHE Z4b ¥ 515U A
Bl o3 =AY g ZAz2te Table 29} Yt}
Z2A18 #fo] 37570 3 u| EHIiAE 4270A], RS 32570N], e
A 2AH JHA F 3L 7otk &4 F 31047k A 27490
A F 3L 1AM FuFdon, 360~515U Alojo] ZALE 90
A F 64A 7t =308 BAF U]

Table 2. Sexual differentiation according to time after parturition

Age (day) Total length (cm) Sex
U F M
1-49 0.36%0.202 ~ 2.17%0.642 14 1 -
55-79 2.37x1.500 ~! 4.49%0.233 2 23 -
85-101 4.971+0.284 ~ 5.69%0.306 = 20 -
111-310 6.14%0.290 ~ 10.97%£0.422 - 199 1
360-515 10.84£0.526 ~ 13.81*0.292 - 84 6
Total 16 326 7

U: undifferentiated, F: female, M: male

_20-



dutH oz offe] 7] FMA FAHAE T AL MEY E2
A A7), AR o v]E Jela MG Jlxgrta HiFof
olth(Satoh, 1974). EF ALFAM R FPAIZIE ofFol wje} t}gst
A YEeEVz Qrh. A¥elel o], Cyprinus carpio (Davies and
Takashima, 1980)= £33 ¥ = B3l ¥ 1o wWely|o}l, Tilapia zilli
(Yoshikawa and Oguri 1978)+&= ¥ 3d 22 s, Acanthopagrus
schlegeli (°] &, 1994)< —ri} ¥ 342 A vl weEA Vehtx g F
2] 7} 4], Oncorhynchus mykiss (Takashima et al.,1980)= AN X7 &
3} ¥ 36, T, Pagrus major (73, 1988)= "¢ % F3 ¥ 8714
28I BaElo] gJom, ejdo]el 2B}, Sebastes schlegeli (o©)
5 1996)2 24t ¥ 2d, wAto|, Ditrima temmincki (o]} o], 1996)=
Afatololl A @i BaED ik AL AMAES] HEls ‘a”‘].
Paralichthys olivaceus (°o]2} o], 1990)¢} A&, Acanthopagrus
schlegeli (o] &, 1994) 12|31 B2 /M49], Salmo gairdneri (Takashima
ot al. 1980)¢] Aol H| R3] thEE ofF AEZuE MY 237
oM ¢® EEs FPLE AEHTi EaFHT ) o] AFoAEs AU
2tol o] ZRAIAAM HRd Rt vlFH 3F33F ZZApoloA ALY (¢ ol
o FH NMEEFET AYs] 22 FRL Y 71 F A ALY
ARE 33 ¢ 5+ Udrh

2| Z7HA] o] Tl ZFIZolF I ol B RHilof 3tF P49

dEd JiAE BElF o= nchily] Y HAoZ FAARSY Fd4H
AT FFRet EXYY T2 AEEI orh olF BAAEL 24
of o3 Uehts FF L dtH o2 GUAHREY FA W A4EdEY A
7t BLAAEL] FA W HAeFEY Aol vl A wE FH o] dch &
23 F ofH A|7|7tx] o]EH Aol uFo] WS HAAHREE A3}

3, ARE EF AFEEE AR e A

o [l
>
B>
lo
=
e
Ao
o
2



HE @471 H3la, ZBHHAEE 247 AHE 84 Fol THE2E 4z
3 e 271A B2 U 4 ded, A FHAT da ¥ A
E U = NMEY ZHUAXY He o3 Uelius FFS Y
HE7} Z42EE /A8 Holu olgt AL FAlo] AME o471 wd
A daTgo]l AP E Fo] AR BEHE uoy £ g3, Oz ¥
BEZR v HA4LE Ol AT E3}gc)(Takahashi and Shimizu,
1983: & &M, 1984). &, Y|, Paralichthys olivaceus (°]%} ol,
1990)= 73 ¥ 45U B FE daFo] ¥EE Y4 223 AAF 2
Fo, F&E T3 F 80dZo EEFALol UelU] Az} B3 ¥
130d 7] HH d4¥ B24E FHMP] BA4H AL B3}
dojvith E, Zu|E, Sebastes schlegeli (o] 5, 1996)oME X4t
654" TR SOl M A48 FHESo] g YA ti4 PAHME
E FEE AHLe d42 Ui, o] AJd AMEEC] THMBL
BEste BNAE 42 EA¥Urtn sz rt

& R 7z AR Edd 23 AAMEY B
EGGE vlagezH 27l HFE0] s ofF2 i1,
Gasterosteus aculeatus (Shimizu and Takahashi, 1980), T}E3}o],
Lampetra reissneri (Fukayama and Takahashi, 1983), Y X], Paralichthys
olivaceus (°]2} o], 1990)%ith. E¥, Z7] Ao Hefxiolof 23] ¢
2] FHol FHe¥Y oAFE AU FAHTE Huje] Rawielr) yeo x
o], Ctenopharyngodon idella (Jensen and Shelton, 1983)%} A AL 2400
2 ¥ A= UE UL Yellow perch, Perca flavescens
(Malison et al., 1986)% 442 o]Fo] Z¥ x| o] Qr}.

o] oA FWole FA ¥ 50U HIY A RE NN
ANa FUEE et ZFcavity) & B4 o] F a2 wesia 9lon,
280 ol EE MM FAaE B AYPAHA dAT wusin
Tt &4b F 280doll ZAMNA F ¥ AN FHE AR ut
HaZ2AE Zhe AV Ago2 Uehda de=d, oladt o] AHR3}

Al719) ZARAle] &%t e Atlz], Mujabgol 9% B H Wl 7

_22_



A A== BH3}A Yt

ZEoIRe WA ¥HYNEL da
A

o} .
| -y

lo

Fdoll daFPe] B¥AEH=

entovarion sac3} G428 7hAz}2lo WGAto] BAE|E parovarion sac?)

o

712 BelE 3 gk, 87MA|37),  Gasterosteus aculeatus
(Shimizu and Takahashi, 1980), Tilapia zilli (Yoshikawa and Oguri,
1978), ool o] F<Q Barbus tetrazoa tetrazoa (Takahashi and Shimizu,
1983)% 2] WAool parovarion sace] HeEjs} LlelLta Qlth el Ao
3}oll %3l Brevoortia patronus (Combs, 1969), ¥4o], Salvelinus
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