


Al 3, o ek Al

At eka o) T3t

1993



B

HiZes% Bux &



WO M V¥ PR S




V|

15 R ix
L e b e e xi
L T ) o xiii
ATEIA T A A] BB oo e XV
L L B T s xvi
A A J dPALEES] A ERmF BB oo xvi
AEfA G AAFSES] A B B2 xvi
LV SR SRR v nenmcrsremtemmmmss oo e o e A RS xviii

Apdshebas] w3 Fol7l ASA Ao 1A ol mIAE GGl B
BT L 1

o A A 2] ) AFT-F ol B AT (Sprague-Dawley Al 31 F 2] G-banding). -~ 12

vii



H}X]

-1
=

rr

A AN o el a-e BAFHA T 19591 8] 22747 3435k QA o L o] 3}
gat el demsed weT AT 98 B egEU oA 2 4HE ol F
A3 Ade golstal AAA £ F58 =T

A 223 73l oh Ase B A4 st gl Aefshia, SAEE A
5 Bghgel He)e wonA Fofqt ARtEe) Alstel mabd e NEE =
Tgo] Y& 2o T, B e YL ARSAEA 25A FEe AS WS T
AfUch = AAIANE BozAstets A L4Ast Rob) ATE sl B A
< gogFUct ol 2eF AT AP wioR ANEe 2R AR A
Ag ojz) A Ao} $eirt o A TEA R TR ol AL D FoAw
U,

oA e wrolgt AAIA LEk AAde] o] FA JAEL Vel E Kow Al
o] AAFSo] gL Aelsle] 2t AAE EAFYh AADAM 65 AL A
552 A% A Esle] 74718 wiebed], o] 2 Aakg AAEA kAT

19933 24 6
PEEERD)
A st o) whef et o) ek mAR &

X



e

A4 mEAAA Aol 24

N

r

S8R 377 St m g ATl B ubA 24 HikE HEd A = 2 e
stolsHAl H syt 34 AAES 7hrte] Bale 7 JBYUE SejE gL of
Ale ZE #53 tEe] 402 A9l e mejwa] dgde] w22 fEo] B
322} g

ABIAAE 192843 25 gl A QA A5} A9 JE £xyne =
St F s & Boll Q&S de] HAHE 2 =8 E A Haro)shd et
detstilon, sy F dago) AMY Fol Lo AT S S shalo] 24l
22 6044 A4S vk A 2 19513 o] 2o 8- Z<isl4 4T}

EYE ST 6.25 Fato] Hhtalal 223} WIE S el 98 sy Fe Doz P
shAlo] &7 S FIAIHA YAl Q9] E SR 93 Feksia|glon 1956 7Y
ak6:d7ke] 71 o) A &S upx] 45T}

L Fef B2 bl A xS ERAY AAYAE & ] a2 s
AR A Boks E§F 2AHS ol Aeivjo} sk Yug =L o1 ofe
7HAl o 2= vihslA] eho A statel WA 2 A 9] 98 Ao e 4T

oqai 712203 5 Fo A 71 7)1 27} He 2 8 itdte)] Eg FA]o] 1956w

A% o2 AT A Fol| 2AE Fare] £ o]g) 2 x| F7Hx] 37 E9 H A
—% H}ﬂ A7-ok F3te] FAel & FL 712 24F YL

1959 el = AR B AL, 1963 d4E] 213718 v o] HE o3} o
e el A Aol HAsHI o0, AGEIA] = Fakel] n]Fe] ofa] wshS A| Aa}A]
HA w3 st ugA EelE & FAL A AFUT Bole A= 1960 o o]
o] Alwa] Zheiub & £]18A o] thE Bolel| bl M5 el o sta ol AAg 27
< FHsYch

ARIAM = 8 velol AizAs)e} Boks A& 9lalAgda 53] o]d gt
T ATEEE & 24100, AFHE BE Ao 2Ho| HiE A e QML
ZESA L G A S Pt o 2 el A Z44 3 Holol A “}3 dAE 224
FUt} o] F ok vl 3 Ml A3 FLPE se=Fo] 90H o] A} HA|n
o] ZE Zlo] UAZ A9 g i-Fo] IS5 o)L FTEAYPA Pojxl oz ghal A
44t

Xi



w3 AAYAA 2 231 A] vl Za) B wpabat 21 Ho|v] 25 B57) 9 §HA| 7 okl
A FA A ZA s FEsl e AL B o AAEAA Helal Aote] Aot
dul & Pk AL =4 F dsdch

A el stEA el QlHe Tl Fu) Sl os) ZA Aol o33 9}
o g A Q813 9] 3] &bl FofE| A A &3 BES FA s o] F T fEG
2} o] 3tA] Mukel] FA 3 v} AU}

AR HE L& HES 5o o] FojAkE Ao o A o] AXE FHlS
o, A2 58 SEAAT} AT afdugE E53 2 E ALT T UEF
F3-2 58 FAIH BE 2 QS o7 R i A4 '

AP ANE A Froll BE5A] BT A Soll st on sHE o] o= A 347 &
o x| 3 &2 &3} FatoFAdel 2 A4S o} upA4FUth

E3] AT g Y& @l A4 oA = AW A= AFol 2+
st QAbslA o] s et mAle] FJuFE A4l FetilE Lo A AR 1FE A 5
oJF A HAM L AA# FAE 5, F A&AZA 9 QlFe] Folhoke o Al A4
del A3 ez 7194 Ayt

Ade] A3 A 4 9 AEF, 223 AAFA IF BF T3Sl
FFT 2R H 3 syt o2 AvkER] agA o AXHA $-2lE5S o o]F
o] FAlgleta A7EE o] wel AdS grolaiA|e] HAE FubH Al AE dAd S
Ui A] Y Al Qo] FAHHS oHe- 5 glo] qtebgtr) vk ghich

Agoljo] REE Fate] Wi} oate] WA gAls) oA AYFAA v = Ardolet=
A o8 AE o) ste wuiilch xjgte AAGAA FA FoA BE - A
o] Fx ol ol AE-L Zo] Wil F3H5| o3 o <13] o]o]A At

go 2w 1EQr Hol oAl AT AFE FEEA AL A FA 7 U= 7137
vl 5] 7] & nlebdaA] A el Rt g o] 8, gl o o] HEA|7]E 714
=gy

1992vd 24 64
Axch et o ol ot o) FetmA Y AF

Xil



: G AH(FR L)

(A EEA] ST

(A EEHA] v EE FYF 17-26 A

F 2 ASEEA] FAT AAF BF AA7HA] o} E 1021-1104 ¥1%]
11928y 29 6

AN M

L
e
ne

F 3

1934. 4.~1940. 3. AL ZAFTYREs}IW
1941. 4.~1945. 3. ANE NAA £E320
1945. 4.~1951. 11. A|B=k2 o3}y st

1951. 11. A BB o) et st =
1966. 4.~1970. 9. <AA|whsta o )
1970. 9. o shukat 9] H 5

- B
1950. 9.~1956. 7. S ol
1956. 8.~1959. 2. A B2t~ o|7}ojst =
1959. 3.~1963. 9. <AA|thatw o) wbeh &} 4 Q) 7A}
1963. 9.~1965. 3. Postdoctoral Fellow, Yale University School of Medicine
1965. 3.~1969. 2. AA|chstw o3t 2w
1969. 3.~1972. 2. ANt oo 3t Fwp
1972. 3.~1993. 2. <AA|hsta oot wg

1977. 11.~1978. 10. H&}+ &) -3t 3] %

1979. 3.~1988. At & o) o &t &) st w Al Fl g

1982. 3.~1982. 6. Visiting Scholor, University of Texas, Medical Branch at Galveston
1983. 2.~1983. 3. A& FAH x| A%

1986. 11.~1987. 10. &+ A & Q731 3] =}

1991. 10.~1992. 2. & djgofsa oz 3t wtw

2

Xiii



28T

o &8l -8} 3) (3] A 1977. 11~1978. 10)

ol &HA) A Q1 -3 3] (3] 1986. 11.~1987. 10)
o 3] 3H3] 3]

ol ghe] 8}-f-4 3t 3

o gH4 A} v] 7 5} 35

o gk ¥ X 0] 8} 3]

32 Al (HA), 2
=379 (R BUD), A2
ol &) (), o) 3hel 3 2]
A < ALw] o (), 4 v ot Zhg ol o Al Fod o et} <]
ARS] 1 k8] A CHME ), <4 o) S o) hol o 2],

AA St 152 sheh ot o) ety Y
9]¢ kgl (R, w2 (HAUR)

ALA 3] (AERD), A2 st A g oot 24, Ao A9 =41
AHE 21 Q15 (i), o) Bhod Al gt i o of od F-3ta} 2]
&Y Al (HRE), A&A (HgH)

Xiv



10.

11.

ANE, g ()

AR N\RERREIEL, BOE R, A&, 1977, pp 294

LA, AT e, A, A, o)A, fAE, AHAL WA, I35 (2A)

LA s FA 52 A, A 23, AL, A2, 1980, pp 311

- R, ANE (L)

NIRREEI B, 0k AR, A2, 1981, pp 294

R, W=, AR (6

AR TR (D, (1D, & 2it, A&, 1982, pp 382

AR, B (BA5), TR SRRE 5=, 08, 2N (1)

N\ SRS R ] 2, 85 3, 412, 1983, pp 256

- HERE, FNEE ()

FARE A BB B AR, A1-2-, 1983, pp 304

- IR, PN (E3)

RSB R, BT R, 412, 1985, pp 205

AlefAl, A3 AL ubA o}, o] d (F4)

ZA A5 (F24], [FE9], ZFA} 412, 1987, pp 537

- IR, NS (L)

AR AR ol ™| A A, 42, 1987, pp 287

SR, A<, AAA, A5, AldA, AlAl, 4415, o]7F4], AA1S, B35 (2A)
LA ) FAFA A, A3, FFAE A& 1991, pp 362

AL, A8k, W7ol o]l d, o] & (F4)
22 E (F24], (429, A2, TEAL AL, 1993 (283

XV



MEHN (= 33, whed 2)
Abedshakane) €8] Foizh A5 ATE W49 A Eol ] A& A gkl B AA AT
oA ol et o sl o] s, 1970

AR A5 2] A e

gl 3F o] T F 2ol N Fe st T 1980
LLE ] Indomethacinel] 2]&+ 313 5= 3k 3 el 812 Wi 3}e) A3gF A+ 1980
Aozl FAEA] v Mol v = o 3ol FJF AF A AF 1980
2AFE HY FA FFAY Aol g 223 2 2 papAp A A7 1981
o]ed 3l Vasopressin®] vh-9-2 9] &b Fhol] o &+ wiAA B 5 =F-8-0] &) el 3]
1981
AT
AR5 AT AR H up- g &Ll v] 2] = od 3kl 3 -
A 5434 A+
939+  MethotrexateZ} W A] Zhol] w]x]= oF ko] WgF 22| 3}8HA] AT 1981
bkl R F ] WAl A Yol N Fel A AT 1982

FEA vu| 217 Ato] 3% Alo] x| & Enterochromaffin cell of] v] %= 38k 1982

A7l TRBF oG B2AA ) Hejety AT 1982
2 FaohAsl 84 2A26 v AL dgel B Aejaby AT 1982
o1y FhEelale] Bl F ARel] B AT 1983
AHE H71Y B2 FEE e ol FoAwe] wWate) o i
YA AT
e A gsle) AN S R RS Bk Featy AT 1984
MEZ Isoniazid 2 Q13 REAA S| wistel] ojat 2A|ehd W 24 A et
o1, 1985

Xvi



BN
r2,
o

£

ot

r
AN

2

2319 b2 FEZ 9 o] 2T ol4lo] B APA AT

R4 9 AAFe DA A Bx AAA e JehA 2sh AT

WA WA 9] D] A Ao Bk AARRn] A AT

317 A=A 417 9] Vasoactive intestinal polypeptide &+
A7) o) g W xA]5}ebA] AL

2 Fx A o) Al ZE A 2e] ol g Wl 2
A 28 AT,

AFF A9 alke] el s Aol ek A

S
_Is\_l‘
2
N2
BN

AR 25 A A BT

)

el gloiA FAGE o) e shd 12
g=ale] 5ol 3 Fef s A
=ale] A g ol gk Fef aha] A7
AT} Aol E23he o] B Fel sy A7
=l Ao 713 B 7| FE7] Foll B3 Fel ek A7
Golgi ¥ el & WA} -7 o] A 27532 oA+
g Aol A 29179 FeshA A7 1983

e WAEFol #5 Hejshe AT

Xvii

1985

1985

1985

1987

1987

1991

1981

1981

1981

1982

1982

1982

1983

1983

1983

1984

1984

1985

1987

1987

1988



10.

12.

- Shin TS, Pak SY : A histological and histochemical study of the glands of von Ebner in

the human tongue. Yonsei Med J 1 : 6-8, 1960

- Shin TS, Pak SY : A histological and histochemical study of the glands of von Ebner in

the human tongue. Additional report : On the staining properties of the mucous cells.
Yonsei Med J 2:6-9, 1961

. Oh YK, Shin TS, Kim JS:Sex determination with sex chromatin of epithelial cells

from the oral mucosa in Koreans. Yonsei Med J 2: 10-12. 1961

- Oh YK, Pak SY, Shin TS, Choi KD : Histological studies on the degranulation of mes-

enteric mast cells of the rat by water extracts of Ginseng. Yonsei Med J 3:5-10, 1962

. Pak SY, Shin TS, Lee SW, Kang JW: The variations of the arteria appendicis

vermiformis and of the locations of the appendix vermiformis of Korean adults. New
Med J 9:77-83, 1966

- FRERE, 5 M, HUDICRK, FNSGE, MR, BT BB R LT EK Kol Sl A o)

PERIR) FEHE Roll RiS}o]. BIfLEREL 7:329-332, 1967

. Shin TS, Choi KD : Liver cells of cordotomized rats after single dose of carbon tetra-

chloride. Yonsei Med J 11 : 85-94, 1970

- N, BIE, PEEGE, FMER  Alpha-tocopherole] PUEBELEZ HE BT H{EHM

of| W)X = . RFTESEL 15:92-98, 1972

. Shin TS, Kang HS, Choi KD, Lee KS, Shin DC: Pyroninophilic granules in liver cells

of the mice treated with alpha-tocopherol and thioacetamide. Yonsei Med J 13 : 40-49,
1972

BRI, FETY, RERE R 2 KW B B GRS RSeE6:
253-260, 1972

TR, B REE SR T2 GRS sodium el IS BRI, MR

11:339-347, 1974

Lee KS, Shin TS, Choi KD : Effect of sodium selenite on the hepatotoxicity induced
with carbon tetrachloride. Yonsei Med J 14 : 53-62, 1973

Xviil



13.

14.

19.

20.

21.

22.

23.

24.

25;

26.

27

28.

AERM : A =] 7o) 3 8ol 3t - Sprague-Dawley ] WA A E2] o M ). sk
BEEL 26 :592-594, 1974

AL, wlQls), AMEHM : Q1 ZuokA] B 71 E of £ Ixle] e W}l B3tsin)A
AT ojghe]atad 3] 2] 17: 422-426, 1974

AR, EETE BRE, U el o AN E o B3 A7 KBRS esE
7:67-70, 1974
. BREE, wEM AN A A Fel 38F ol F-(Sprague-DawleyA] 313 9] G-band-

ing). HLEEEL 28 1 155-159, 1975

CANER, BRE, e @B MM LS SMUE RS DR BRERM % K

B fiR | B EE 91 1-5, 1976

- AlERM, F ) F, o]dled : 9] ¥ A ARAIE, Trichophyton mentagrophytese] ¢34 5]

off T3k A hgBREL 3] :21-25, 1976

Z#ok, ®H{EE, ##EE : Cortisone myopathyel] #3F AG A A, AM|o|th="4] 9:
147-163, 1976

RS, BRE e WAo] 3F BiEHe Yefakid v X = R B3 HERY
W, KREEEAFFEEHERE 11 :499-511, 1976

Shin TS, Deung YK, Kim SS: Glucose-6-phosphatase activity and ultrastructures in
hepatocytes of thioacetamide-treated mice. Yonsei Med J 17 : 85-96, 1976

R, EoR5, BEE : Bleomycino] AA| JY A ol v]x]= od ol A3 A A AF
AA o)l =7% 10:78-93, 1977

Shin TS, Chung IH, Kim SS : Prednisolone and glucose-6-phosphatase activity in liver
cells. Yonsei Med J 18:9-18, 1977

U, FNFH, PRE, B4 = S FFFT P AFHAATY S FAHT L F
3t Fel sty AT KEMLEEE 10:65-73, 1977

HARZY, SRR, RERE S TRk el A’ ARA A7 A=A 10
181-194, 1977

Shin TS, Chung IH, Kim SS : Electron microscopy on activity and localization of glu-
cose-6-phosphatase in liver cells. Yonsei Med J 19: 1-10, 1978

TCMSHE, R4 EE, BgRE : Acrylic bone cementel] 9|3 FAAF 9 F AL o) A7
AFA A7 QA=A 11:40-54, 1978

PR, WO, RERE: A0 A8 I3 2w AFH AT AAl =23
11:119-134, 1978

XiX



29.

30.

31.

32.

33,

34.

35,

36.

37,

38.

39;

40.

41.

42.

43.

AQle, o] 14, AEHM : 27 ZHHA QohEA e v T2l 3t AT BT
22 64-66, 1979

A G0H, Fossl, BgEE  BUIR-EA) o |8 xhvl) o A 3A) swghel A3 AFA A7
A A o] o =4 12 :48-60, 1979

gha-3, AQ1E, MENM Al Abzkae] el ehA oA BATEE 231 42-44, 1980
MERM, 244 dA 773 Aubakel o] 834 (F-body)ell gt A of &l 4-3}3] =]
13 : 51-54, 1980

HAHA, WM, SRHE REE: 80 S ol Hat Feshy 7 Aol
=74 13:103-113, 1980

4R, SREARS, # IR, B2 © Alkylating agent®] Selo] fitell T M EFA S}
2 AT, AA| o) =4 13:13-23, 1980

AR, uked g MEfA : gh=tele] FA g o HEE FefstA LAk Kipk R ek
13:131-138, 1980

(1467, JEME, B - Indomethacinel] ©] &+ 317 5 whe] &efsha] wisto] A3 A
T AA o) o =5%] 13 :254-265, 1980

BRAE RS, FHEgR, EE, BEEE 3 EAo] wjek M Tl w|x| = o o A3 A
2 ol A A o) =3 13:337-349, 1980

AR, BR(ER s, BEE: Sodwo)E o] AT vkl v A o FFell
3 A E5A A AT AA o =FF 14:55-68, 1981

SRl ERZEE AW HIfEEE  whe] X A Aol tid 2AsHA 9 A7p
AP A At A ot =A 14:109-119, 1981

Ay, FhaHE, TEHE, HR#EE  Vasopressin®] vh9-2 94 bel] of g whAA M5 A}
£-9] e st A7 A=A 14:120-132, 1981

SR A, PASE RS SPEARL ERE oM7) JAIMHEA F whgZEf Al W] A
= of gkl W3 A £ A AT Ao l=FF 14:236-251, 1981

FHEE FMEE, 255018, FhEiNE B38#  6-Mercaptopurineo] W 4] Zhel] w] x| 1= oF 3ol
P 22 8hA 2 22 3}8HA] oA A o =F 14:385-394, 1981

FRERZS, SPEEKS, 25701, 854, S38%  Methotrexate7} W) 4] Zhol| w]x|i= <3 3o
g 223151 AT A=A 14:435-444, 1981

o) AbE, A, MM g4 ]le] A xFel Rt FefshA AT KigAEHR L

14 : 89-93, 1981

XX



45.

46.

47.

48.

49.

50.

i B

52.

53.

54.

55.

56.

57.

58.

59.

ahatel, Aold, AMENM, o] 55 A9 T2AZ Aol I Feh AT A <]
tf=5%] 15:41-55, 1982

EGEYT, FhyUE, BREEE 0| FA 4 A vde] 2F Alo] A enterochromaffin cellel] v] ]
£ 93 A ot =EA 15:201-209, 1982

A7), A, AERM 1 2585 o3t D217 o] FelgA A7 AM e =EA
15:287-296, 1982

FET, 4% %, 255018, %= Endotoxine] W 4] 7} glucose-6-phosphatase, adenosin
triphosphatase % acid phosphataseel] ©] %]+ o3 3ol #qF 22| 3}eh3] A7 A 2ol
=52] 15:377-387, 1982

HFg, BEE AR} A3 FA 2ol v|He ol B Feshy A7 Al
o =F4] 15:417-427, 1982

AENM, #3918, ul7do}: 7HAkel] 1] %] &= Vasopressin®] HFAMA X5 2H-8-of g el &
A AT, KEMHEEEE 15 155-164, 1982

ulal S A Qla] AEHA : gh=Ql AQle] HFA1 A o) 2] BA o ot e
T KRB EEE 15:165-169, 1982

o)zle3, o], Aald, AEM : gl HFo| FFA Ao gt A KEMRESZE
=k 16:31-38, 1983

F23), A1, AMEfAM g AQle] F-Fol i’ Ful sk A7 KEMREISEEE 16

39-44, 1983

Q18] 7 A, o]Aled, utA o}, AlEfM : Z Aho] FA ol W]z G el HE 24
s}atA] 9l 22 A S84 AT KEMHZEE 160 181-189, 1983

up7do}, utses}, AQle, AEfM : FF a4 252 vdiol] A3 FeA S AT
HARE 2 16:193-200, 1983

uieg A Qle, uprol, AEM : 3 HFA17 AP RS FelA SR AT K#E
R st 16 :203-210, 1983

>{.

Aale, Zed A, o] x1ed, AlEHM : gl Aol AZFZe) Festd AT () A2 &
8 9 AR 5. KEAREIS G 161273277, 1983

ot

Jawl upkyd Aeld, AEHAM : Lidocaineo] F7 2ol v x| & el g 223}t
2 Z2AA & ifH ol AAN =54 16:467-479, 1983

2

AP, REE, FEE, SEH 7R A ZFo)AF Al A3t AT A2
=27 16: 647-656, 1983

XX1



60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71

12.

13

A9-A, A, upAo}, MEfM : 317 o] HTAI7A EAo] 5ol v]H & d3Fel A
Z2]3}8hA A, AM o =3 16:674-688, 1983

718, vtz o}, MEWM : Isoniazid7} F7 Zoll v] x| o ol o’ 22 314 3 2323}
sha] oA K|Sk 17 57-64, 1984

ul7do}, o]zled, A1y, AEHM : gh=<l AQl AT Fefshy A7 1L Fef A i
o], KRBk 17 65-69, 1984

B, BhHk, 0, BEE 273 EAE Fed TG ojA] T W
Blol) thEH A F A AT A =FF 17:114-123, 1984

RS, ALY, MEM gl Ale) 713 F Z|RET]Fell B3 P A7 K

SR Erak 17:107-114, 1984

oled &, 7k5 A, Alef Al : Endotoxine] ¥} 4] 7} glucose-6-phosphate dehydrogenase 243
o] W] x|z <3 8F. K4 ik 17 89-98, 1984

PR, SBOHF, el A RS AR W PASel B geletd @
T A4l o) el =E4] 17:382-392, 1984

Fod Al A, Ay Al Al i v|FAA Aot F A T2 7 E9 ZA A
A AT AA =84 17:415-427, 1984

[

&}
o|AtZ, o]e, A1y, AlefAl : AAIA o] L2AIAAF-2] e o7 22 A &3
A AT, oA o]t =% 17 : 469-481, 1984

HE, ALY, ANA B FA T vl el i FeiA S AT AAl =2 A
17: 608-618, 1984

A8, VA, A 3f, AleAl : grele] T A9 A 23 FA A A F32)9] ol
of| g oA oA & 9] 3}813] %] 19 : 798-802, 1984

o8, =Y, AF A, ANl : &= Aol thAke] TR Fo PFF AT KERRE|E
frik 18 :85-102, 1985

o1, u}7do}, Ale)Al : Golgi WHloll 28 WA F-FA Q] A E 7384 AT K
# Rk 180 133-138, 1985

bk, BB, ZE0CEE, FhEUHE HEZRE : sonjazid 2 Q18 wrxA17 o] Wdle] g =
2 aba 9l 22 A &8b] A7 AA =T 18:154-166, 1985

T4, BROEA, WO, SWE, HRE, FES, BOUE: D7 FA 2] 8ol o E 27

79

sheba) 9 E4 4] Whel tha AT 4|l thi=A] 18 ¢ 180-191, 1985
WEE, ¥, SRk, bkl 989 47123} 552 % o] FF o] Aol Bat A4

XXl



76.

77.

78.

79.

80.

81. =4,

82.

83.

84.

85.

86.

87.

88.

89.

90.

A AT AA o =F% 18:331-339, 1985
255, T, T3, AlEAL 9 34l A]l AR FHAE e 29 K| o)
gk el st oA o gHF-2) 7813] =] 18 :214-219, 1985

REW, WM, PR, wRE S 2 AAFT A9 A TRAAA 2] Fe
A Z=sbd AT A4 ol =53] 18 : 423-436, 1985

i, 320585, SRk, HIFERE, 2ok 5 MR, HidsE A n)uk) 2o 23)7] B A
Aol H3F A=} v A A AT, A o o =53] 18 : 483-493, 1985

FEFERL, AR, FDSORE, AR A 2AL7) A el W] A4 odakel Bt 273
A 9 e A 2 5he AT QA4S =8 181 605-617, 1985

Btol, Aol Al g=ale] FFokEel H3 B KBMEIBEE 19:45-48,
1986

o], 7)&7F, A el Al : Glucocorticoid”} endotoxin 7t &=Ake]| 1] %] = 3 3o o)
3t a4 x5} ek o A o =3 19:119-130, 1986

AFEERE, AR, AbnURE, HERE AR RALR Q1F A AlAYe] w]AE=
vasopressin®] B % 2}-8-of] 3 o7 A4 o)t =4 19:392-401, 1986

AA, oldd, A, ]F—H‘* 1317 A 417 9] vasoactive intestinal polypep-
tide &f A1 4 -4 EXo i HY A 3}8hA] 7. AA <o) =73 20: 71-86, 1987
I, 2AlE, #oddh A eld, Ale) Al i n-Hexane 2 benzeneo] ¥l 7 22A1 7 of 1]

o]d 3k,
2= o 3kol| W3t A A| Z3hA o F. A Qo =2%] 20: 112-125, 1987

ol e, Ale)Al, o] F-2, AF, ut7ol: 3 Fx WA AZEY FHAE B
Aol g H 22 3}5tA] Bl 22 A Z5A] A A Qo) =FF] 20: 141-156, 1987

A, T57), AT, LR, A9, AU, A g 33 FA T o
gt e &hA] A vﬂﬁ&ﬂ%‘ﬂ#i}s‘ﬂz] 16 : 1987

vt o}, ut3}, 37] A, Alef Al : Al 315 ol capsaicin $9] 7} Schwann A Eof 1] %] =
3 3ol T3t e shA] oA KEEMH S EaE 21 1 89-97, 1987

AR, v §7), ARA, 2714, A, Al A HFA A A2 e Hol.
A A ol F-33] #], 1:29-38, 1988

ul7d o}, o] T, o]de, AlE, AlefAl : 3wl 2} 9] A2 A 2 Erd 34 E A o]
T3 WA 22 513H2] oAF. KEEMRL SRR 21 1 369-375, 1988

oldldd, A1y, AlefAl, A5 A, 2 =gl of| AP W Fof] 73k et o7
A A Q1 5F-33] #] 2:25-31, 1989

Xxiii



CllL:

92.

93.

94.

ut7dol, o] FL, AlefAl, o]dE : x| FEHjo] AR F 7hol| v x| o ol A3 Al
A A ol ghsl H-3H3] %] 23 :206-217, 1990

Park HW, Chae YM, Shin TS : Morphogenic development of the pancreas in the staged
human embryo. Yonsei Med J 33:104-108, 1992

Lee KS, Lee JE, Yoon H, Lee WT, Park KA, Shin TS : The morphological study of in-
testinal nerve plexus following neonatal treatment with capsaicin in the rat. Exp
Neurobiol 1, 1992 (In Press)

Park KA, Lee HY, Chung IH, Han YP, Shin TS:A morphological study of
interthalamic adhesion in Korean brains. Clin Anat 6 : 1-4, 1993 (In Press)

XX1V



1951 SEY =7 == =Hl

ot &l (1961 )

—
-

=5HSXI

st3| (7}&2 o Fof 8t 1968 )

25 3= R ALE S AFEFOIAM (1976)



WEAFSHRI 40141 (1970) umar%-?owoiﬁi :H—Zl L{ig—i
=H Z[: el —17—:[: 7} 3

SCHLOSS-FOTO-HEIDELBERG

=9l | tHerE S EAIE &, A AlZE cHSE A Aol A (1982)
Heidelberg cHEH0I| A4 (1982)
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StAlst =4, Mol ZIE ATAM m3|e| =o| AX|5HA 2&(1976)



;_ - -;: '. = r
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(T661) BRI f=w He




Abed 3hekA (CCL) S wh3] &

24 2ol 8l e Qe

o o st

. 4 &

Aped 8hek 4 (CClYE  3haHEad okl A
A LE| = o] Lel 2 oore 2l hekAlgl v 1o ZbS
AL OFFWEE D Fhal 4 & shabE bl B WAl &
o] gho wheld o el kA AFA o Tl B
=] o gkr}(Davis, 1924; Lamson 3} Wing, 1926; Cameron
3} Karunaratne, 1935; Reuber 2} Glover, 1967).

Fol Abedshebs

3 9154

£3] Cameron 3} Karunaratne(1935)
B3 walde §4 T udE5e A W3}
E Ar4ls] @A wagd ole], o g AME
Bate] Abdsluis e 7 APAEY A HA A
A g kA BE S oks] Al el ARl A whe e
Zellol] kA AbgBhek4 s 7hA Foll v A E FEIIA
& A st x"Hol FFHx 9k (Wakim 3}
Mann, 1942; Glynn 3} Himsworth, 1944; Ashburn 3}
29| F5el =}, 1947; Ungar, 1931).
A FaAEHE 2gr)ddel oy S =24 FUh
FUAmE JE  ded 2 A Ak skE
Z=7b ZbA 29 AR A AW gl e 4] ke A
Ao zg3to vy 752EE doRrie sHo]
t}. & Christie ¢} Judah(1954)= 7k4] =9 A}3] 2| 2}
He = TFo4ol g dTol 4 4bqdstetast AA
] Eelagom 4y S-S A e2A
nicotinamide adenine dinucleotide 2} 7+-& co-factor(s)
o ArAlal Falel]l 4l 2] B AL Hz2E o]
o ol 2174-54-go] febm wwstgdef e Dianzani
(1954), Calvert 2} Brody(1958)+= A}l 3}eb4 555
E-of| 4] oxidative phosphorylation o] A% -2 3Aa}
of kg A Asl s Al shebse] 2HEolAdz WA
A el A& JFssd vl Thiers oF 29| F-5l %}
(1960), Reynolds ¢} 1.9] -¥-5ol 7-2}(1962), Carafoli
9} Tiozzo(1968)9} #+-& ol F-x5-% b slets Fof

Ok

F AFslA NS Ca @ F7F 2 Kol &9 zt4%9
H3lE 7hxln Abedshebso FgrlxS AEEked
Aol 4 Fad 9o & zZiciy sy}

o] 43} zro] gAY £4 HEE E=ie A
2] Recknagel 7 Lombardi(1961), Smuckler 2} 1.9
F59 T2E(1962) =3+ Cleveland 2} Smuckler(1965)
S} 7 AL Aldstebsgt FAW Y 53] 334
AWt sl e vld whwAgY WA lipop
rotein 49 WxE doA oo 5L F
olel slrtx stz Ay A9 Wslurie 32y Yo
A3 Wslagol Ay cln F389 )

o] Az} zbo] ZhA| £9| 473l Abod Bhela4rt A A
gt zbgFAEE ofslAZ ke AR el o
] EA 9 7HH e 49 “Brody 4”2 ol mHE 7H4
zk-g 4o} Brody(1959), Calvert 2} Brody(1960) &
< b shebA 2 IRk HAbe AL 1A 4| Eol o
gk A A A el gl sqls& Aol okvel AldA ol
£ 2% azbAlAA Y F o R qlsld AW & Rt
el Ho] 7hA 2 o 2 74l 9| A 4k4F (hypoxia)e] ok
9o FAEE Aol w4 A4 Ti
AupA g4 2 fE] 24k o] Fo] Frbsls] W
olglx ®adlx ¢lr}. Brody ¢ Calvert(1960)+& &5
ol Atedslel4E w3 ATAH o2 KFodte FAFA
W ¢] catecholamine &&S ZA 3= Al &4 epine-
phrine 2} norepinephrine ¢| &2} 8kA] 7495 33t
dxn AeAck@EtEvEDS sl Al skels TR
Ql g} catecholamine 82| 747} A=y ®ws
gt} Stern 3} Brody(1963)+& Ab¢d sleks7} Foi 5l 5
=9 &#A3 x%9 epinephrine ¥ norepinephrine &
ol S8 & FHdlgdy A AukEFToR o] F7H
& 4bo] izl g sabsle] Brody 418 X A18kglEh
%} Larson 3 Plaa(1963), Suh(1958) &< 744t

(Cs e C +%9 2% Adshn ddsiuss

m]ﬂ r
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Foigh up 7+ A2 Po] AgArkEel 25
#x3 dAEE HFlFgord o] o
PEET LS

o] 9} uksl 4 Brody A& ¥-9ldtA v F-& Aelqt A
e wug Atzgrz &l Plaa 2l Larson(1964)-2
norepinephrine & 24 A7+ A&H oz FoW F9
Ginfusion) 34 £ Abg shuba 353} 41 W3k o
e71A gechm sach

ol4te] o8| #&dg Fstd mAd CCLE 753
49 slAel skl Aol gz AP AFAHH
o zpol 2 qlete] TR =t Hzm dov olE &
e ujdto] Asishy 3 zAHA HLAWS Ao
A olAE BEu o] FoFE & F YUt

olell A=t AtgdsiErsd w3fdrt Aeddd
A2 zhA 2ol Ttz $ske
adenosine triphosphatase, alkaline phosphatase % acid
phosphatase & &4]-2- A ste zAsstAq Wy
A A B2 5 AL AE Sdw o
thest e grx A3E dodslel ole] st
sfol o

ulAe ¥

dEME R YUY

AYEEEL A4 4 Spague-Dawley Al A F (3l
Z 200gm Wel) 96 wHel & AHgEtgE 5 sy Aol
15%0] 4 @53 Alake] W galad 2 FEd T}
A Fodstgda, 4L ¥ #E B0l L FET A4S
Aol A AFgstg el Ak Sheb4+ Merck Al 43
o 24 8o olive -2 343t} o] & polyethylene
4Fo ATEA sgrt. AgAskES ether 2 vt
et A 7AFAA A3 sk ek

AP EES 4702 THA g3t ol st
ot Al FEANZT)L Fotel g olivef+ 1.25
ml/kg(E5ge] Aela Aol EFE w3 A TR
g A2 FFEFART)L AAnks Ay 142
Foll Al 1ol A9 e ok olive & Fo 33l
A 3 F(CCly T F)-& A 3beb4 1. 25 ml/ke(F 32
olive 2 3| 4)E th3| Tl n Al 4 F+(ATAtE
3} Agdslets S5 ATE)L ATAREAd 14
b3l Al 3Tl A9} e ok AldslutAE Fo
9=t

o] 4ke] x| 7} Byt 24 Al Fel| FEY FF4
ebate] 3] 4 A A 7P—°r°d o zbzA 43%-& F sl
3 e g F RS Azt 7"746}95!4

Zbz2A 4H & 1()/0 formalin o] .3

} % paraffin

nlEo0] hematoxylin-eosin & A& 3+%l 3 &
He AAEFAANE akse] oil red O 2

o

Pl
A

B
e N

37
o
h=4

F b

8

_E_/J:i"ﬁl 3}38k4 9] A o] 4] adenosine triphos-
phatse ¢ Z4AEL 2z 4£48& 6% ¥, T4
formalin(4°C)oll 16~24 A1zt 1A F 8 A &
AAN S ukEo] adenosine-5 -triphosphate 7 -5l
uj %) of] 4] 25 -7} incubation 3+ Wachstein 3} Meisel
(19574 ol ¢ 39 o™ alkaline phosphatase ¢ 24
10% W34 formalin(4°C)ell 18~24 At A F 572
A3 & nkEo] sodium g-glycerophosphate 7 &=l ¥l
=)ol 120 27+ incubation 8+ Gomori ¢ calcium-cobalt
sulfide 4] (Barka ¢} Anderson, 1963)¢ll <] 3] 2 acid
phosphatase ¢ #4432 10% ¥ T4 formol-calcium
of (4°C)oll A F EAAA-S nkEe] sodium f-glycer-
ophosphate 7} @5l ] x| el 4 20 %7} incubation 3=
Erink6(1952)¢] Gomori ¥ el 2|ated 4 3kql ek
ol 4o Z4%E FABAUSY HzAfdoes 27 JA
o] =gE A ok wjx|o]4] incubation ¥ F A3 vk
4849 448 e

RAAee| 7 BRo 2 € b2 4% -F 2% osmium
tetroxide 24 (cacodylate buffer & pH 7.4 2 A 3}
i, 0.2M sucrose & 7F3)elA 1A g% Epon 812
2 Ewjste] 2ubAdsS whEo] uranyl acetate & &
A sty o] & Hitachi Hu-llE A z}&dv| 7 o & atshgl
=}

I a4 843

A. Hematoxylin-eosin & Oil red O HM¥AA
Al 3F(CCly FodF)e| zA A wHsle wd w4
FE2419 shjgl Aubdgol k4 kel AH
gfytcl, = Eokal mle] 23 (sinusoidal congestion)©]
A A 29 oY-Fo| lipid & ZkF5 £ £TE
L gz xst Az AW b His}l g,l
o Ea Eex] F e A zhaddA e
2 4 Qo3 1. oldl Hkdhe 7‘"] 4
(A4AdEs Adslels F4E ARBAA £ Al 3
Toll Aok e £AS B+ gl vhak vl T2
7b A AW A EHS &S & 5 A SE 2.
B. SA4&4 U8 44
1. Adenosine triphosphatase <-4J kg
A1 FE AN 23| A& oAl & adenosine tripho-
sphatase ¢| 4o 7h4 Lol 4 & oFsta = w43} &
e Aol e et o zhid el A5 H-9]

B o ot

foam cell &
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of wel 27 Aol gk okabg =gl 5§ FAAWS
A4 A2 FRYRL 24 TR A 2o} ]
ad gt A4S RYH(E-E 3). AFA kTl A
9] adenosine triphosphatase @4 ¢ ¥ & o4z & 4F
HE2FF} o T4 o A4S 2zt osls A
FE wgleh AdsEs S T4 nd 7k A
A9 7HA 2ol 4 E4LAEGo] AR 3] zHE =g o
Exle] B4ABAE Holx YE -‘f—-‘i'-% L
bl 2 ZAdo] 233 FAE YEE T4 A H
o] F7kx] -Fo] EAME £A S 914 oA 3
chzbg o wRAbF 2] AR FEF S Ho X
d (EY) T S48 FAE Jdebigle 58 F
Al7 ] Q) Hof] 4] o] o} -2 vl F4wAbo] a A3
(FE 4. old] Wil FFActEs) Al steka R
of B Agk Foll4 2w 74| 2] adenosine triphoshatase
Aol kAW FHAQl Aol st glo] HFI FE
9] 4-g velliglcl S7F B4 34Jo] LA = Y=
HAE 2+ doy Adstels FojFoll Wbl 2
T7F AA A oFslyl £74 & ngrh 4] g4
9 gl g FL4E E 5 o Agistels FodF
Hepe Al stgd b (3= 5) Al = Al 4 F2 adenosine
triphoshatase &4 -& CCly Fof 7ol 49 FTA4A A 9
+2 Aelele ol 3 Aol & Molm AFA T WX
A 2E3 FARE £2 & 2

2. Alkaline phosphatase &4 4-2-

AN 2F3 A gl dol4 <9 alkaline pho-
sphatase ¢] A& 2 HrAAF 2 FFE A
Y FoAE 2 ExAteiel A3 7okl oA
adenosine triphosphatase ¢| 4] 3} = -$ F-A}s}g o}

Al slelk 4 Fof Foll A 2HAI XS TAFA ] Y
Aol glo] Z #A4e Yoz Faksl A x7F clump
£ P4 FEo] A= de yhd %‘éi’]‘adﬂ %
o] ¥x3l8 A X ER o] FoiAl FEE USS I
T T vk HrAae] HH4E FYAol ?ai "o‘""oL
T2F JA4A dn A AR T2 4
A= dAH(EE 6).

AeAntEs A stets FAE A3 FAAE 2
A2 bW 2ol Ao A A Aolsl glel
AE WA FEEY aLBAS BRI Frl
< 7 B4 33| WA FFEEIL T2
+ JAdstsda 53 SoF g wel F3 L4l
vdelve AL E 5 ddeh

3. Acid phosphatase 4] 4%

AN 2T FFAtTe A2 oA A

2 F559 acid phosphatase &4 & ¥ gl 74z
Aubell AH a4 F43o] vimkdor velyto
o 53 F 4L 5 9E 2o 3Eo] 9y AL AkA
st 2§ & 4 dglvk  Kupffer 4] £ 4lxd.&
Z ZA4e ez FukEe ek

At Bleba: o3l AgAdE ¥ Adstes
of 3= ofoll del4l acid phosphatase T4 -2 2 Abe] 2
Toll wlske] 2fzk AskEle] glom Aty e AlxA
W EExE 038

5 At stels B Fel A vl 2oy a4
o] ulAlzkglo] Al zAW e vink4 o Abx]E g o
ArAdctEs Agd3stetas A7 FollA 2o 3
L Al xFoe AAEA Az vz A2
o Abai 5o 9+ 7 -&3As el

C. MX0|IE 24
1. A =T
2] FHR olFtew Fyl 49l U¥ WA EF
Ao we AxAE B 4 e AP HQl crista
2 y3ls) 3EE 4 Yok 1A (matrix) Wl & o
9| vl =glo] Fukso] m 1 Afo]o] o] Bl v
S w2 Ao 2 AN A FA
Wl del A A4 FANY TP FANY
o] -\‘l—’%ﬂ‘ﬂm’% okl QlolA AFHF 4ke
2 gAete Y5 A3 ofwl FfelAe @
‘o'“(ﬁﬂ)\)s’—] vesicle & 4% e A= & F A

= o«
o

cisterna =

o}, =3 422 WA E free ribosome ¥ AATS
AR ek

7h4l £ Golgi #2& #7kxl Z27]9] cisterna £}
vesicle & 5o} glow 2 W Folle AW whal
P wggol ol UeE & + Uk

Lysosomes of] ol 4= =7] 9} ®ofo] 77| v} A

2 4 oyl o9 o 4AYEE AwksA 58 AR
T AR

o]%uto g % #ubo] v Full & F(nuclear pores)
ASe ¥ 4+ dodx 93 zdede
25l giglel WAL s A

300 A & == interchromatin granules & Znl=¢] 9]

+ 7HAx

ribosome ©|

A ek,

W 4A e dlEA 2 4l el mok(skein) T2 24

nucleolonema ¢} pars amorpha & T4 dte] E 4 9l
A= 7.

2 A4ACkE

ARl e axladv] AR 44 oA o
YAkl 279 £A 3 fAbekAd ek
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3. 4tdsbeb4 FoA T

ZEA E AR Al S g7k obgk Frkel £ S BYe
9] ghA| vl AAA "453% ARl Al o} wl ol gk AFg] A&
cbg abababg el g A Al o] Fubo] s 4ol =t
2 FolAl A4E B 5 Ao crista® o ¥ 44
W zt4=Egdel, A AW uAYzF Y Ed4 2oz
Hde 5 @A LAY A £4FH U
+ F Uitk

84 FA W cisterna 7} & F| 4= ybd
Ay WA ekl vesicleo] HEF FAFE A free
ribosome £ ¥ A 45 vdeld FAdzFIE o
zA o zta" A4S ugsh FIFA AU ol
z9 &4 YA =e] & # 3 (large agglomeration)2S -
ol ol #4890 ribosomeo] gl F FEE o
T 2 dsdoh d4FE ALY T Y4
24 Bk SRR AE wgleh A4 A 2]
ol 4 A ut Fe| £ 5} (scalloping) ¥ o] F=He]
44 Bak(focal dilation)S 2 4 gz A2 53
9] % # (aggregation)¥} interchromatin granule <-¢]
24 2 AAsE d4E By

A 4= 1S F22UEAl 5ol nucleolonema 2} ribo-
somes 2| A4 % AH({%)S& o] Fo] pars amorpha & v
5 A 245G 8.

4 AFAdes) AL FAE AR T

FAN2FANA Y A=A u] AA &2 AL fAb
4£7¢ & 5 dglev 2 AAe A Hsist
At steks FoF9] Ao ul & AHE ok d
A et

E Abdstebs: FoFollA el @AW
AP 9 FTxyg4 T4 wsksk dsdov o] 43
Toll A& @8 ztElgl £A-& 2geh AW 449
TE Adstebs FoFoll4 2l Hgleh de st
= Adsiets FAFY 423 dAz f4sdE
= 9.

v. . &

Cameron 3} Karunaratne (1936), Stowell 3} Lee
(1950), Suh(1968)E-2 35 & wh9-Lo Abdds}het
4% 23 ATFRdsd FAAY FHA4ek S
ZEA 27} u] ) S]] ballooned cell ¢ &4F2- F3&bq &
e o] &AF S@o] ok m =3t HAlst de
oty Bawslgch oo} 2L ol E 4 A xle A
PIFF Ad3teks: FIFY LA dFLold o
il £4bEslel] gl A Aolrt dddewl F Axfe

ol Mol 4] Feigk wWskE W gl

F8 A 99+ fod hesk ge 2eE
o

2 ol 32l

T Ak AEEle SEEY FF ‘3:' Al el 2o A
A sk sl S2kgo zto] W AHzF FEES 4
2l o #}2] zpo] & 7]l E sh54do] 2o .5':171 Novikoff
(19597} =431 /]'/‘°‘1"ﬂ°l “Alx o]AA "o B Ao

7 vebd sbsd s dvk F a2k 49 *r“* o] ZhAl

e o= E 293 4 A ’d 3o e o T4I4

o] mE®g #E3rin BadgEu oo w v Re

Al sleb 4o HALE o] B H o £¥E K

At S o =3 vl ZrldlE Y FH A kA

£7P sx aeEln o AlsA At sheb4e] 2HEE b
2 Aeole} F35sch

_._"{} Cameron ¥} Karunaratne(1936)+= CCls o 4]
Y-eli= ballooned cell ©] hydropic degeneration © &
o] Fol 4l Aele}l Hrt 8kd ovk A=} oil red O A4
ER A st 2 A 2E A4l 7S
Al xebx 3 2ske ulbo] e}

Larson 2} Plaa(1953), Suh(1958)+& 31304 #}4d 3}
gha 2 qlate] wE zhzA o Wiyt AgAdcks 4
FToAA dAAs WA=t 2a shgdeul ol AL
2] 2}¢] hematoxylineosin 4 oil red o g4 4ol &3k
A4z gAse £doletn A4tk

Wachstein 3} Meisel(1957)-& A4, 24§ J FFE9
7Z+A-ol| 4 adenosine triphosphatase &4 £ £& x4}5t5
i, Sarkar 9} Deb(1965)& AHALERF ZtxA |4
alkaline phosphatase ¥4 - 7 &3k} 53] 7 499
9 Fu e zhA zol duAl gt FokEIHAA Z
gt o4 k8ol AEsdetn 2o sk

A% 272 A= A4 AF FAN2T #
Q4R fARE Aozl ebdd Aaleln Ak
Stowell 3 Lee(1950)& Ab¢d 2}ukaE wh-2of o 3
% alkaline phosphatase ¥4} 2, Wachstein 3} Meisel
(1958) % Schatzki(1963) & AF4d 3lek4E 3 F o] Fof
3l 7022 9] alkaline phosphatase % adenosine trip-
hosphatase &4 - FAFs}9 &l v} 2 A A o8 b4 xo}
ekl 4 m4d4o] s ztE =SS Rt
gk A=pe kel slEls Fof Foll A = o] 9} g 3k
4R LS Bgtot o zhal 2ol A o] o} b2 F
3 BAS Hgl o = Meyer 9 Williams(1954)+& 4
d3}ek 49} urethane & Fof 24 ZhA Eo} w43
9] alkaline phosphatase &4jo] A4t op$-~urc} F7}
Holvla wamstgl vl o] AL obntx wiusEl zHAlx
7} @ x A a-S 7] A4 o & ghubéle] intrahepatic biliary
obstruction & ¢ oA 3| oYy @49 4L
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3 Fr7t 4ol A3brl ohd st 35k A5Ack
g Abedslekd: FoJ Foll Yol A AbdFeks Fodz gl
3t adenosine triphosphatase % @lkaline phosphatase
A9 ztE] WA £4S AL AR AR 444
& £4 3% hematoxylin-eosin § 4] ¢| 2433 w3}
Ao g wmsld L AE F AFAx)
Abed shek4e] 25288 AR e AME mr4
S uEAIRE Aolel A 2l e

de Duves} 29 FFoF2-5(1955), Trump 2+
Erricsson(1963)-2 acid phosphatase & #-f3pb4 w3
9 wto 2 e gli  electron-dense - cytoplasmic
particle gl lysosome & 33} WrEIPz ZF acid
phosphatase &= ZHE A Tof|4] AEA7 5 2 wHelH
wWslel] wte} W Fgkebe AH4e] Wa ek Bereabom
51935 A A2AH & 3712 L34 T
AW | w)z] 8t 3 2FE o 071t} S acid-phosphatase
FFE A B4 wies Y3 Az A4E
o7 z+x2% 9 acid phosphatase §8-2 23],
gzl vlael WAS paslden wusyed,
Trump 8} 1.8 TFATFAEUIBE 479 e 4
& Fotd 2% lysosome ¢ W3}E A4s] 7] H3
ul - lysosome & 27| -8 FhAH o] iAo = k)
A= 5 8 WA 24 A ZEFoll & lysosome 9] & A3 2t
4 WA £AS o gela w kg

Slater ¢} Greenbaum(1933)-& 4l 3let4 S £3Hgt
o] zZFEokA| B Foshd Z7]6| 4 acid phosphatase
#49 AxEe it debda Frl6l4 & lysoso il
rupture 7} Qo ko o] sld @ AFE phagaicytasis 2
Z+-& scavenging & A 3} f3k FAeleln FAsY
t}. o]} 7ro] u]H Ak Abel skell 4] acid phosphatase 2]
A4 3} lysosome & W -Fo] &= sHAl eyt

99} 22 acid phosphatase &4 £ 2ol E4
A9 At o zhEARS o2l E Aol 4
2 t}l2rledld 71qle] ®r)l  x3%k acid phosphatase
FAJo] Alqdslels g okr|H & 2b5Agoll dlishe] A
Gohd sl IAE RATE Ax gz
# 5% T Uk

Axg o Ao e of AFE, F Ahdslebsd] Fo
ntog A APFI Agdcten mz4AlAA
5o} F2E Aksta A ste A s Fo HE g 4
FEAE vl mshd, A4 el o] wsl, F
AbglAl el Wy (o]l Fuhel wbd, crista ® 9] 34D
3} &AW | cisterna ¥ ribosome 9| zk4 & A A

shob of 2 vesicle 8| ol Exql F7 59 WAt T}

oAl A& Axs z2E=HPSS B+ dadsk ol 2
B A4S dukzA ey W G4—z2AE APA )
AAE & 4 ddE A2 vl £ wol Al sbetio
552G AfAolns 2y wpAlAA L T
2 7 "5 A Lol 2hA A A e
ol o 2 anoxia 7} Zelgel] slQlolslcim F23
4 v}k o]+ Brody ¢ 7Fd 3 gkl m Abssich
o] o7k FAE rla S WAl EHE WobA APAA o]
gl=dl Brody 9} Calvert(1960)& A}¢i 3}ek4 F55%
ol 4 41w catecholamineo] Z4=lclm 9o
Stern % Brody(1953)+= i % &2-%¢] catecholamine
9 ofo] Frbskgvlan maaglch

Wakim 3} Mann(1942)-& 215 ¢l Ab<d 3}eka& 30 3
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Experimental Studies of Cordotomized Rat Liver after Single

Dose of Carbon Tetrachloride

Tai Sun Shin

Department of Medical Science

The Graduate School, Yonsei University

(Directed by Drs. Kum Duck Choi and Soo Yun Pak)

In attempting to ellucidate the mechanism of the action of CCly toxicity on the liver several
theories have been proposed, one of which is that this poison directly attacks both mitochondria and
endoplasmic reticulum of the liver cells. Conversely, substantial evidences have been accumulated
supporting the theory proposed by Brody (1959) that extensive stimulation of the sympathetic
nervous system resulting in anoxia of the liver cells is a significant factor in the pathogenesis of
hepatic lesions following oral administration of CCls. On the basis of the observation that cervical
spinal cordotomy protects a rat from the hepatotoxic effect of a single dose of CCly, the author was
attracted to the concept of Brody rather than that of a direct attack as the mechanism of the action
of carbon tetrachloride. The present investigation was carried out with a view of correlating the
damage in the organoids of the liver cells (following CCly administration) to the protection of the
cervical cordotomy against CCl; hepatotoxicity, at the cellular or ultrastructural level.

Ninty-six healthy male, albino rats (Sprague-Dawley strain), weighing about 200 gm, were used
in this experiment, and they were divided into 4 groups: (1) the normal, control group was received
a single oral dose of 1.25 ml/kg of olive oil mixed with an equal volume of saline. (2) the cordo-
tomized group was received the same dose of olive oil; (3) the CCli-intoxication group was received
asingle oral dose of 1.25 ml/kg of CCly, dissolved in an equal volume of olive oil, (4) the cordoto-
mized and CCli-intoxicated group was operated and administered as group (3). Cordotomy was
performed at the level of the 7th cervical vertebra under light ether anesthesia. Carbon tetrachloride
was given one hour after cordotomy. Small slices of the liver tissue were freshly obtained 24
hours after the administration of carbon tetrachloride. For light microscopy, small pieces of the
livers were fixed, and either embedded in paraffin blocks or cut witli the freezing microtome.
Paraffin sections were stained with hematoxylin-eosin, and frozen sections were treated by the
enzyme histochemical methods as follows. Some unfixed, frozen sections were stained with oil red C.
To demonstrate the activity of adenosine triphosphatase, the method presented by Wachstein and
Meisel (1957) was used. The activity of alkaline phosphatase was demonstrated by the modified
method of Barka and Anderson (1963) from the calcium-cobalt sulfide technique of Gomori. The
Erinks’s modified method (1952) of Gomori’s technique was used for the activity of acid phosphatase.
For electron microscopy, the smallest pieces of the tissue were fixed in 2 per cent osmium tetroxide
solution buffered with sodium cacodylate containing 0.2M sucrose. Following fixation, the tissues
were embedded in Epon 812, cut with the ultramicrotome, stained with uranyl acetate, and examined
under Hitachi HU-IIE electron microscope.

In hematoxylin-eosin and oil red O stained preparations, the hepatic lesions induced with CCly, e.g.,

the fatty change of hepatic cells and the sinusoidal congestion were observed, while they were abol-



ished in the cordotomized and CCl, intoxicated group. The activities of both adenosine triphosphatase
and alkaline phosphatase were diminished in the bile canaliculi and hepatic cells of CCls-intoxicattion
group, but they were restored to a large extent by the 7 th cervical cordotomy. As the ultrastructural
changes of carbon tetrachloride intoxication, the enlargement of mitochondria, the decrease of mitoc-
hondrial cristae and granules, the decrease and enlargement of agglomeration of endoplasmic reticulum,
the increase of vesicles in number, the scalloping and focal dilation of nuclear membrane, and the
aggregation of chromatin and interchromatin granules were observed. However, they were prevented
in some hepatic cells of the animals in the group of chordotomy combined with CCls-intoxication.
From the above results, it can be concluded that the hepatotoxic effects of carbon tetrachloride is
prevented or inhibited by the cervical cordotomy, and it can be suggested that the hepatotoxcity of
CCly may be due to hypoxia in the hepatic cell through the stasis in the hepatic blood circulation

caused by intense sympathetic discharge.
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G-banding Pattern of Albino Rat, Sprague-Dowley Strain

Tai Sun Shin, M.D. and Hun Sik Choi, M.D.

Departmert of Anatomy, College of Medicine, Yonsei University
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By the Trypsin-Giemsa method, with 0.025%, 0.05% or 0.25% trypsin solution
which was dissolved in Ca & Mg-free Hanks' solution or in physiological saline,

the G-banding was demonstrated in bone marrow cells of the normal albino rat,
Sprague-Dowley strain which had been held in this department, and a tentative

numbering system for the chromosomal complement of the strain was proposed

(Fig. 2).

Its normal chromosome set was comprised of 42 chromosomes: 20 pairs of
autosomes, and one pair of sex chromosomes, XX or XY chromosomes.

The longer their total lengths were, the more numerous their number of
bandings tended to be, and Y chromosomes were characterized by their special
feature of bandings. The polymorphism of chromosomes was suggested.
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