ks ELLEE

Table 3. Effect of o,p' -DDD on the ACTH secretory
activity and cell . poapulation of the pituitary
gland {Immunohistochemical staining for Anti

'!HETH antlbudy]

Gmuw | I Il
Adenohypophysis (75mg/kg) (150mg/kg) (300me/ke)
Cell population + ++ it
Secretory

activity (staining  + ++ 4+
activity)

+:mildly increased  ++:moderately increased ++E
makedly increased

8| EelA T b F2hE gl e, peroxisomee| F7}E
298} apalal 7]2 olPutg Ayl FAo| absio

(Fig. 17), ~h&ll=te] =}2)7} & wm 35 gl c}
(Fig. 18), 4 Ard.un o] sha 5l F-Hloil 4 b 37}
2ol gl o] hAF|glon] wel g w g s 4 A}

W47t myelin Hef & HA F Hat 2 4 2-F o
Ebfl 5 7k sk sl ok (Fig. 19),

a2 a

o, p-DDD= 4441 =)ol 4 7] ah 9hEof] ol &
a|shA =& af el AT el B 4l
o g}l el 24 plo] o] fg] maseaasiel o}
b4 Lysodren®& 4=l o 2 o p-DDDE 2 o

#2334 = 13 1989

Karvopyknosis and karyorr-
hexis were seen in group 11
Semithin section, toluidine
blue, x 1,000,

HA glee 343 o 2 &= 1.1-dichloro-3- (o-chloro-
phenyl) -2-(p-chorophenyl} ethanee|= #8324 2
ches) e,

CHCl,

Cl

Lysodren® & 4] §rj2l zalae]s ethanol,
isoctane® carbon tetrachloride ol % 5t £=&
320,052 A3 Fol & FeHAZ Lysodren® e
avicel, polyethylene Glycol 4,000, Silicon dioxide
gl AE ol P aleh

shdl] #o| 2hEF) dhobale] #|AE gl 5] wEE
o1} o, p-DDD7} Seof 8hA| Ae= o g FAl o 3 qbFel
off shed dhetall 4] 2hE-ahe &9 A S WA glA
akokcl Hart'®™, Moore'™, Kruger'™ 52| 443 o
Foll €2l o, p-DDD7F A=At E 0] AR of
clokgh dlef ey HEYE Eallsln oM E o] of faef
HE 3 op7| A F o2y A 25 FAL A Flefes Bas)
olevt wagl gejdha] HAE Ae gl

o, p-DDD7} 7] F4le] F-Alels} Lidefe] wffd}ed
&g zadicts ¥ 37l Nelsonat Woodwardel] 2]
gle] MG o Wy o2& o p-DDDe] =43 A
2e|c Fhidol dE Hollz|H 58] 7]5AH g S 2
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Fig. 12, Increased Intensity of staining property in

cells and increased intensity of stainlng property group 111, ABC method, x 200,
I group 1. ABC method, =200,

Tahle 4, EfMect of o,p° -DBD an the fine ultrastructy ral
changes of zona lasciculata of ral adrenal gla nd

Ccoriex
" Group | I I
Cells of (75mg/kg)  (150mgfkg) (300me/ke)
Zona fasciculata
Cytoplasm
lipid droplots + +t ++
peroxisome + ++ T

Mitochondria

anl. 7ty o : ¥ " double ring form - t 1
L ; et : r! : ._ : disappearance of —_ — ++
¥ N, ; : : _ cristae

g e o g myelin figure form — t ++

s ¥ I P, . = e i & = -\l men.lhrane _ t +I-

Fig. 10, Moderately im:re:sed the dnumbmltui th'TH destruction

ac ekl increased infensity of stain- e
FECreting C&”,i anc antred ¥ b calification — 1 +
ing property in group |1, ABC method, » 200,
Mucleus
memhbrane T + ++
el SNy
ny knosis — +
karyarrhexis — *
karyolysis - - +
~absent L:mild +imoderate ++imarked

B AT7) o Fo e, Vilaresh Tullnert?] o
Tofl wpw o pDDDH: cholesterol®] pregnenolone
o aldhs]e MS Falag|is ACTIY 71355 <4

AFlega] | Laln g2 Fa Al Aol &

"1 vb #h gl ool Hart 8] Straw®'ys ab & &) o =i 4
P _
) ) - cnle] et 2 W L e T4 HH O] e
Fig, 11, Markdly increased the number of ACTH  Ll-deoxycortisole] cortisolZ s = W o™
secreting cells in group 111, ABC method, = 200. 2 HaaPe gz, 2w Toeoitows"+ Cushing's
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Fig. 13. Increased intracytoplasmic lipid droplets in the edematous cytoplasm in group |. Uranyl acetate and lead
citrate, x 2,800,

Fig. 14. Increased intracytoplasmic lipid droplets show formations of clusters bearing compressed the adjacent

mitochondria (*), Nuclear membrane indentation (arrow) are seen in group 11, Uranyl acetate and lead citrate,
x 2,800,
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[=]

E o . & o .l|l.
Fig. 15. Higher magnification. MNuclear membrane indentations were evident. Increased peroxisome and appearance
of vacuoles in the adjacent nuclear membrane were seen in group I1. Uranyl acetate and lead citrate, x 5,300,

Fig. 16. Prominent nuclear membrane indentation and mitechondrial changes were evident. Intramitochondrial
changes showed double membrane rings (arrow), myelin figure formations in the matrix and focal destruction
of mitochondrial membrane in group 111, Uranyl acetate and lead citrate, x 2,800.
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o '__ . r i.:-. _-:_ = .‘* I '
Fig. 17. Prominent double membrane ring formations (=) and myelin configurations (arrow) were seen in group I11.
Uranyl acetate and lead citrate, x 5,300,

-
Fig. 18. Higher magnifications of double membrane ring formations (arrow]) and fatty changes in the mitochon-
drial matrix (*) in group 111, Urany] acctate and lead citrate, x 8 000,
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syndromeg el & §halo] o, p-DDDE Fof 5lof of
T A AW sz ZEFEo HH3:
11-hydroxylase2} 18-hydroxylases] 455 o4
ez cortisole] ¥ § A4 Zvha Badtgr
22|y Cazorla®?& o, p'-DDDE ol Fof 3o 4
% A 3} o, p'-DDD+ G6PD (glucose-6-phosphate
dehydrogenase) & 244l 7) 224 NADPH2| 44
gt=le] A A Rol= g4 4-447] 8 (hydrox-
ylation) 7} el hobi] 2| Reo|s §fAlo] Ao E 2
ef ghebar ¥ wahs e,

|2} 32| o, p-DDD: cortisol§HA el el 233
gl dEE oA ghdalel & AlAE £ ohdg} $4] g
A% cortisole] wHAlel] #¥E& 2a|¥sle] 17-hydro-
xycorticosteroid & 7§ F-2|v|8A 7= fefa o
M= 3}, B d7AEL o,p-DDD7} A2 F-4Alo]
545 A A ebl =] gk oM Hek R )
A sht Yef ety HY L 2 EA Fedn® g
21} Moore'™, Kruger''+ o, p-DDD7} 2] 5.4
o HE EHE Wl ey WY& 2aljzte A S WA
£ o,p-DDD7} F2 ¥ ¥-g 2 sl AT 473
2 S48 Aol g}, F AlRiMe 30 AlF

uhe] w4 ol il aeja Ao L4, A 7|
A electron densedt o] FE A +=52 2HA
myelin HejE2 2] 4 aejz Azl 7|2l xA
A3 §4 Fo| PA=cdn wasgc),

* A4l E dAY Hejels wWyS 2z A2
WoA7|3h2 Algial A ol clebgl gEjeh HES
el slch, & AlglA el olFte s 3 ringe] 3
skl (Fig. 20a), o2 A3 #AAAM Jephdr| = slgle
o (Fig. 20a) b3 #)2tell myelin & e 2] F4e] 845
o] A A whol]l myelin Hel2] Edo| 3 Ad=lof Algla|
ote] m}<d = A} (Fig. 20c), myelin =12 29 4}
el A Falsle] 2 Alslale] dasle] g de
7} 3= (Fig. 20d) A1siall5e] fhAd44dse] 2
Ho2: myelin Yefe] Fale] §A=a(Fig. 20e)
myelin Fefe] Azl Hak Al FAZ Hys
7= <k (Fig. 20f) o] 313 =glev] slajnlez a4y
ol2la of A== £3 9 33 (Fig 20g) 22 gldle] 4
Ee #afel] e]2gl o o2 g Y EL 53 MFAA
A,

AR He A EE vist 3do] A Ll alof H2E o]
ql ATPE A4l A2y 473 We]w] 54 54
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2] Sl A 2] Algale AH 2o &2 RS §hads)
H Waf H4s FE 47 Fhydroxylation) &
A7 293 NADPHS @l A= o 320 & e &}
Ho g+ Hol8hA tubulovesicle§l F+3& = m1szg)
k. mebAd HEdE Agse] wde AelRels 222
2] el &4E AAE 5 ke 280, oy
o, p-DDD7} o|wl #|H ez Rzl Lalga] gl
of| thate] AdfHen E4L 2eslea]s of=is g
T vtz Azgch, 2y o, p-DDDE 2 Lk E
ol 31518 vl 300 mg/kgs ol & ol A= Al g)
A o] 242 23 =glen] AFel = Alglar] A
e dte] o 8 A A Er} Tabe]] o2 Eo|d el d)
A Ae] B Hon RAY =k X T4} 3}
el Hebvs Algldlete] o AlEld 2te R g
herniatione] == A ez g4 |2y 7|
Ao WAEs FoR o5 ARG HHe A
A Ee Aol Had sz 552 AEe dojgte} A
I M 23|l 2l gicks of H o)

AR A 2] Hefehs wWHEo] xalsle] ATPE & 4o
gol x| At kel dE dhalef] 7|5 el 7} Zayze
o] MEeke] 37 oA H3 Catt, Na*, & F
o] A|ZWHE Frlslo] MELNFo] xefs 2 F4) §ql
HANAzF dojrta] gg of Ml Eate] £ale] Zels g

Sequence of mitochondrial changes in group [11.

a, b: Double membrane ring formations and disappearance of mitochondrial cristae.

¢, d: Myelin figure formations in mitochendrial membranes and mitechondrial matrix.
e: Complete effacement of normal mitochondrial matrix and replaced by myelin figure,
f, g: Fatty changes of myelin figures in the mitechondrial matrix.,

AtRi el Ca** 52 3 ate] o] F 8]z 4 27} 4}
of o] = - Ak defal M2 ake] 7] H e},

L Aol phabe avko] Wl 4] [ITol4 4§
HabE vk, & #ohe] A ghael fhasl H9e]
Az FEFADN} Y3 59 27 oz o]2F
A7 A MEHY oliz] FFo] b o el
H 332 dlvte|c,

ol AR A adel] wbg ShAls] A dfol A o] A R0
= 222 g4 abellel ol g 2 S HEla-a
ik & ACTH @allef| ofgt =gt Jies
9 sl S MF (o, p-DDDE 300 mg/ kg 5
of B Fhoi A Al oA Labefe] A E 7} Al g HALE
2 g WAoo = slralell g ACTH®H HEx 2
A7 " Fohslo] glelen Ad2e] 4 4 3
7hefe] viebgbel, =3 173 Il ACTHE 4]
A E= 2ol vldle] Had Frlg okabE B F9
of, =epd o] 2l Wl 22| steby A L4 &
8] Eidel mpE e A E o] Shee A AL ) 2 o]
of 23t ACTH¥vw|el F7P Hxjel 4zso o,
p-DDDe]| e gl fL4] s A Loalefsf] 3 o] 3}o]F-dled 3
Fe A Hd T2 of A A,

afabd 7|4 21 E THE £ wf o, p-DDD=} F41
S e] Alglaof o)A = Yl 2745 FYsi o
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o3 e}, o, p-DDDE ¥4 F41 Sabehe] ALgIAo]
o sted A o g AL sy e oin g 713l
ol g4 A= o o A7l dsie] S4E VebEA
2 edghg Z]Ae & 5 glont A A e Fzo Feldt
w8 = o] Zube] F2E 2 EAle] Aap, AbglHe
A4, myelin §ef 248 A3, AT =g, A
A A el A A3, o Az A
8] 23 5] £ Fo] Alglao] B, 2R
o, p-DDDE #4154 4] Algialel i Sold
E4o] glge] Halsiglon ofB, qlEh A28 Fals
HEH oz Aglalel Catte] 3oz oFH A&
el g slsled,

2} 2 48 E o Felale o, p-DDDAF 24 53
EAE A9 8 o Arel e FAd ot 2= ¥
gha WEh e o Pl Telgan] ofef ¥t A, 59
b, Ala faka, s aeja Ee dEA = e
Z2| 8t 7 o] o] T2 o, p-DDDell Wi 543} A
o] ZHar]Ae] Byl sisiA WaAel ¥ Aoz A7y
o},

# =

o, p-DDD7} W4 341 5] 3 4o e] Al EEAE 27
e 7lAE Zv) =g Suldy B33z} o,
p-DDDE §7] 8oh#al corn oilel 23471 F 75
mg/kg, 150 mg/kg, 300 mg/kgs #4o] o4l
5 289U Fof =Abste] ok& RAlE Ao HEh 2o] Y
o2 wiglse} o] 5 A L&A af2 shede] ACTH
o] A £ g Baske o2 A FES I3
tt.
1) #Asl o,p-DDDE 5of ¢t & WAlel 5L o
2] u]Ele] EH Ao g oelg) 7h4AE vhEpulich

2) arde| A A4 TSmg/kes T FellA
o FAH = 5ol §h W s} glolen SddelM e A2
AW A= o] Frialgl ek 150 me/kgd Fof fHrel
A ehaee) vl gk x| yhad o] Erhslglev] do)
5 2= Basgen] E3 #ote] 3hart fHAEGC,
300 mg/kgs Fol gt Toll A =9 3 3e] Frlsisizn
Axe @ A4 Fas) g sE5 de] iAo
=] #4327} 3= 2l

3) sl e] ACTHe| oigh wostets b4

ACTHE ¥v|dle =29 £ o 4485 E o
p'-DDDE- 5of §F &-8ke| B85 F7hetalel,

4) #AAgeA 274 o, pDDDE T5mg/'kg T2
o 4 = 4 EA el =4l 3} peroxisomes| F71HH 2
ob Absiale] i g]e shabs]A] ggket 150me/ked
o g Fell e AR o] Fridig e olF AL A
2 e g4edM & Aa§ whEA ol F AW
& 318 A58 E ol €5 F8r] FEed
Az =g F271 F=s 300 meked
Fof g} Foil = Wube] 518 7 A stg o Al
EAHo 3 o|Futg A FA] R e ARA
Aol vebgten], AglAlse L4532 myeling
Blo §Ao| cop Aot AsAe AL A A
upa o 2 a9 on AE SRl AL A e
o] sy w 4ol Aa]2 Hale] efs
o,
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= Abatract =

Effect of Lysodren® on the Ultrastructural

Changes in the Rat Adrenal Cortex
-Immunochistochemical staining for anti-ACTH
antibody on the adenohypophysis-

Ho Jong Chun, M.D., Hm: Chang Cho, M.D.
Hae Sook Song, M.D. and Kyu Ho Park, M.D.

Department of Pathology, Medical College,
Chosun Universily

The toxicity and adrenostatic effect of o,p-DDD, a
derivative of the insecticidal DDT, on the adrenal cor-
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tex were well known, It was known that the toxicity
was based on the blocking of steroid biosynthesis when

cholesterol was converted to pregnenoclone. Lysodren®
was also known to be capable of producing a regression
of adrenocortical carcinoma and its metastases, and this
drug became one of useful choice for the treatment of
unoperable adrenocortical carcinomas. Recently, fine
structural effect of o, p-DDD on the adrenocortical
carcinoma show that the mitochondria is the primary
target organelle. o, p’-DDD was dissolved in comn oil and
it was orally administered for 28 days to investigate the
ultrastructural effects of zona fasciculata of rat adrenal
cortex. '

The results obtained were as follow.

1) The body weight was decreased after feeding o,
p'-DDD.

2} Light microscopic examination showed no remark-
able change except increased fine lipid droplets of zona
fasciculata in group 1 (op"-DDD Tomg/kg feeding).
Moderately increased intracytoplasmic lipid droplets
and pyknotic nuclei bearing membrane indentations
were seen in group I {o,p-DDD 150 mg/kg feeding).
Large =ized lipid droplet aggregates, pyknotic nuclei
with severe nuclear membrane indentations and karyor-
rhexis in focal area were evident in group [II.

3) Immunohistochemical staining for ACTH in pitui-

tary gland showed increasing number of ACTH secre-
tory cell and increasing intensity of staining property
according to the dosage of o,p’-DDD.

4) Ultrastructural increased
intracytoplasmic lipid droplets and mild increased per-
oxisome. There was no -remarkable ultrastructural
changes in mitochondria in group I. Moderately in-
creased lipid droplets and clusters formation, com-
pressed mitochondria, partial disappearance of mito-
chondrial cristae, increased peroxisome and nuclear
membrane indentations were seen in group Il. In group
I11, nuclear membrane showed prominent indentation.
Numerous cytoplasmic vacuolation, double membrane
ring in mitochondria, disappearance of mitochondrial
cristae, myelin figure formation in mitochondrial
matrix, and fatty changes in mitochondrial matrix were
SEEn.

These findings showed that the primary target or-
ganelle of attack by o,p"-DDD on zona fasciculata of
adrenal gland in rat is mitochondria and it was devel-
oped from double ring formation in mitochondrial
matrix.

examination showed

Key Words: Toxicity of o,p-DDD, Zona fasciculata,
Ultrastructural changes, Mitochondria
Immunchistochemical staining, ACTH
adenohypophysis
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Lysodren®e] 315 F-Alu]d Zw| A e v|X|= 43
— 844 i) ACTH ¥u]9| wisio] %9 "z shel 4 —

zH )t o) e et el g aal

HSE - Z8l|H - S5 -4 E

M '

4#%4 DDDT#9] % W3 f =4l Lysodren® & %
Emio 2 o, p-DDD [1.1-dichloro-2- ( o- chloro-
phenyl) -2- (p-chlorophenyl) -ethane ]+ 4-4] 3 7] o
Aasle] AHl2o]le TR 4ol Aol & 2 dl
o 2327 NelsonFVs] 2ldle] 445 o) 34
of 43t o, p'-DDD= 241 53 o}ES& 3| 53 sal
A 2A o] &7l o2 an, e T2
il o & a7} ok SALE skl g Als 9
W ol gz tse o . DDD7} Se| Alg= 3 gl

o,p-DDD7} 34l g & &4 £ 4o (zona fascicu-
lata)e] oiale] M==le 2 =48 el A g 7
g & deiA gla geov, Touitou 5" o, p-DDD
7} A sl vl 11 hydroxylase2t 18 hydroxylases] g
AEE A onx e iele fel Aol & 2o
b e shg e Kruger'®, Hart'®, Moore 57 o,
p-DDD7} Ald# ez 4] Sddle] A5ias] ofsls
Yefdty HYF 2l o|F AEA e F
Z1gel A sHe] =23 shEE Y23 FobH 2 o
dhed FokA L mpo £ 2E 2l ghoba Bashe,

AlRlal s AlZEAe] L7|He 24 “oxidative phos
phorylation” 3 & %3l ATP (Adenosine tri-
phosphate) & i 4}5}+= energy-transducing system'
slef, S-Als]Ae] Salefe] AR s AF

= 2 Rol= el I3t pregnenclone
synthetase, 11 §-hydroxylase, 18 hydroxylase ¢ 7
£ HAE A on™ Agdss Heuldez §
o|&tA T+ (tubulovesicular) ] #ef20 s Haln g
=

o, p-DDD= olefdt FAla 2 Sabeje] AR AW
A st Haol N HshEEE Jeldozy 2z
ol £2F WA FHEF zagclze = o
p-DDDz} Alg]svie] zo|Hejzts HYE e
71 & el e # A& = 23] @eiA gl=] gl

utebA] A 47§ 2| AHE 7|22 o, p-DDD7} ¥
A FAlA R &4deie] ALglae] Helgh HEE 25
+ S35 7|dE A3z} o pDDDE YA 77} 9
Aol Fof gF & FAlel oEE 33 ol HAHe| A B3
T, 2| 54 Sad)e] HEfEAel ol2 s u Sl
W ACTHRv| HAlze] ubg< Wz @48 4
#, st ohid AAE dYonE ofd Eadia
A} g,

ME o 2
1. dEd=

AHFES A7 Fd=AA A5 13~155
#, 9 AlF 200 gm A =2] Sprague-DawleyE =4
Aoz A Fge]| vlad gFildn qlAs= AE T
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Table 1. Changes of body weight before and after treatment of o,p' —DDD on rat
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All data are expressed as Mean £ 5.E.
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Table 2, Effect of o,p" -DDD on the cells In zona fascic-
ulata of rat adrenal gland cortex by light micro-

csopic examination

Group l [ 11!
Cell (75mg/kg) (150mg/kg) (300mg/kg)
Cytoplasm t + ++

Lipid droplets
Mucleus
membrane + ++
wrinkling
py knosis — + ++
Karyorrhexis -- s +
Karyolysis - +
~absent *:mild #imoderate Thisevers

FD : Fat droplet

M Mucleus

Va1 Vacuole

206 Zona glomerulosa

Key for abbreviation
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M : Mitochondria

PO: Peroxisome
LF: Zona fasciculata

Fig. 1. Mo remarkable changes in
zona glomerula in group |
{75 mg/kg feeding group).
Semithin section, toluidine
Blue, x 1,000,
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Fig. 2.

Mildly increased lipid drop-
lets in the cytoplasm of zona
fasciculata in group 1. Semi-
thin section, toluidine blue,
x 1,000,

Moderately increased lipid
droplets  in the cytoplasm
of zona fasciculata in group
I. Semithin section, tolui-
dine blue, x 1,000,
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Fig, 4, Wrinkling of nuclear memb-
rane and karvopyknotic ch-
anges were seen im group |l
(150 mg/kg feeding group).
Semithin section, toluidine
blue, x 1,000,

Karyopyknosis was evident
in group 1. Semithin secti-
on, toluidine blue, x 1,000,
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Fatty changes and promi-
nent unclear condensations
were evident in group 111
(300mg/keg feeding group),
Semithin section, toluidine
Plue, x 1,000,

Fig. 6.

Fig. 7. Prominent cytoplasmic fatty

changes were evident in
group Il Semithin section,
toluiding blue, x 1,000,
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