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Ultrastructural Feature of Proximal Convoluted Tubular Cells of Rat
Induced by Gentamicin

Byoung Yuk Lee, Tae Jung Shon, and Jong Min Chae'

Departments of Pathology and 'Forensic Medicine, Kyungpook MNational University,
School of Medicine, Tacgu T00-422, Korea

Myeloid body formation is an ultrastructural feature of gentamicin induced nephrotoxicity in human being and
experimental animals. The origin of the myeloid body is not satisfactorily understood and morphological verification
of the developing process of this structure is not fully accomplished. We injected 100 mg/kg/12 hour of gentamicin
in 20 Spraque-Dawley rats and examined the ultrastructural feature of the proximal convoluted tubular cells of the
kidney every 30 minutes in the first 4 hours, and in 5 hours, 6 hours, 12 hours, 24 hours and 48 hours after injection
of gentamicin, with a TEM and a SEM. Mveloid bodies were noted as concentric layers of membranous structures
of degenerated endoplasmic reticulom and mitochondria in the lysosome. The number and size of the myeloid body
containing lysosomes were increased with time. We can deduce from this observation that injured cell organelles by
diffusible gentamicin within the cells are autophagocviosed by lysosomes which were also injured by the drug from
pinocytotic vesicles, and incompletely digested organellar remnants are retained in the lysosomes as myeloid bodies.
S0 we think that the myeloid body formation is a result of an exaggerated and a pathologic autophagocytic process
due to cell injury induced by gentamicin, (Korean J Pathol 1998; 32: 43~50)
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Fig. 2. Proximal convoluted tubular cells: a) control, by | hour, ¢} 6 hours, d) 48 hours after injection of gentamicin.
Myeloid bodies were found from 1 hour after injection {arrow). TEM. {a, d; = 3,300, b, ¢; = 5000},
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Fig. 3. Myeloid bodies (arrows) in lysosomes. TEM. [ x Fig. 6. Myeloid bodies in lysosomes and cytoplasm (arrows).
17,340). TEM. { = 34,680).

Fig. 4. Myeloid bodies (arrows) in lysosomes, TEM. { = Fig. 7. Myeloid bodies in cytoplasm {arrows). TEM. (=
20,230y, 34,680,
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Fig. 8. Proximal convoluted tubular cells: a) control, by 1 hour, ¢) & hours, d) 48 hours after injection of gentamicin
SEM. (= 100007
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Fig. 13, Several whorled membranous structures (arrow) are
also noted in the cyloplasm outside the lysosome. SEM. (
20,0007,

of P3=7] 2 2kstgich Algbe] ZupH A myeloid
body & Eilsle 8l 442 Weold  (Fig 8c), 484]
7} “’l]'ﬂ'fl' iH*"] g Aol A= M2 2] gle]dE o|d]
% FzESel AAsgd o AL 279 w2
qt ?41“ 2| mdFo] Fdalele) (Fig &d). zha] b
E'I Aol 4] myeloid bodyE 7bA = 2445 2)d] &
a2} el EE2cglele] HegE Al AE2ES OE
_}-E.:]. ]_':_,3,] 4'1;11‘?'01_' l-r_,i.] -=-_] 1.].:?:] :I’,.-L_'._ 1:‘_1-"-1-]

e

= BapS X9} (Fig 9, 10). Myeloid body 52 &
8 EAUAS T eE AR Aaic (e 1)
842 A2 A B 4E S ok AR AAE 7}
Al at a.l ol 2L Zrol] myeloid body2lal )7} E| =
Zaso| AF (finger-print) 2] & efle}l vl=3lH =
ol 2leicl (Fig. 12). glass 22 AE713E dlex

12 btz 7lE| = R2E (myeloid body)
el S5 clatsjel Actol shel 2 24
TFC ' el (Fig. 13).

il =

Gentamicin =84 ghxd 24 A4 =gt Wike
FHE] a4 Az ) F 2] brush borders]] gl
Eo -,-ﬂ-iﬂ?] 2akalel " Lo EAHE (pinocytosis)el]
o] al™ pinocytotic vesicle2] Sz Abslzha|E
2 Sol7l el4E (primary lysosome)d} 7 §alo]
cytosegresome (secondary lysosome)-S 2 A &), A 7h
o Zvp 4 o] cytosegresome el myelin figure S
52 myeloid bodyr} &8 %kc) s o]l & myeloid
body7} cytosegresomerfjol] S A5 = 7)A 2 o s
dmig]z) ok glel, Autoradiographic a[ud;.r ‘ol 2]s}
i, = Mi{_l o] getamicin2- #]3E AbEs] 24
A (pinocytotic vesicle) Woll & S 5] 2] vb 4] E24

ol 5 2] 2¢] @ Gentamicinel] t§F A4 5230 Ab=w] &3 49

of Mubdoz YT, 647to] AUME ol
Well =L 57t 27T 4841 7b] Ankel el
Hell =58 =gse] vepdetsr 3k e]= genta-
micine| fof 3 Dﬂ_A]?l??}E} HAEA 7 A48 4
g Soldket aeee o Y gl g
micine] A 3 _._?iﬂr‘;cq] dale F 2= gle Fle
], o|@A Hopbd gl 4452 gentamicin =32 A E
T Fo Rl A A7 Aol & 4 glE A
o|v], B A# 2] TEM 2l SEMef|4] Thaksl vz Kol
myeloid body2] #A4-2 wl=el zlrleh4] (autophago-
cytosis)ed] 4 7| 9lgkc}. HFodE gentamicin®] -H-2ke]|
azl Aol7b YAAR FolF of s0¥o] Ay
myeloid bodyE &AL 7} gledl 2 Al e
Fo ¥ 1AZANE B o]l AYEES
zhel 2} Abelel] Z)olEbclar AzhElc), EEEE PAS stain
of| 2] #z}pE o] B} myeloid bodyr} 2hxbE] 7] 2]z}
*H] o] =2 71 detdo| A 2] s 2] k] w)
a]cl Ho4¥ o] TEM 4 SEMel A Tkl o}kl
E]-u ‘%EH._ myeloid body2| &4 g 2 o

‘r.

o =31 5'“1.}_ Gentamicin 5o 1.4] f]' o| ¥ IHtEl
upe} o] FAglde] Fa=E o|Fel £EA 9
| EFEelelrl a2ldg el FHEz {Fig 5, 9,

i

10) myeloid body S Z4}8F 2]AiSo] ¥ 23ls]
= 7o g Yol myeloid body2| 7]l t'”‘bT H A&
i?lJ?P-‘FZt (2 AT v|E2=geheds AlAE
HEA T FAbE] 2 Bo] pentamicino] A|E 4
?l i Dﬂ A2 L9 doal ub2 A7 IEL2 xl7)ehAl
=i (antophagic vacuole)E- & Al sl g] A {(primary
lysososme) 2} 74 stgl ),
H EZ A2} Aibsle] ojn] S48 HE2 gl (cytose-
Emaume secondary lysosome)o- o] =5 &
s = gl T:] i, A3 myeloid bodyels 7=
dida A28 5 vk A4 BAG oleg
do g dd dEz2velAe el & 5 il
o 7 o]+ gentamicine]] 2]%F Fe|w], B genmtamicin
ol 2] Al4 st <Fszd AlEY myeloid body2
4o w2el Arekale] Ao}, 2l4d 2|9 HE
71 Boll4 ghAl=bgle]l HEE|FR] myeloid bodyS
=]

(Fig. 6, 7, 13- gentamicin -+ cytosegresome 2 52 5

gentamicing- FE3HEF &

Bl & e 2fsle] g7l Flom 9ex glA
gt (lysosomal leakage) 24 a3l ubalz]x
S dulalr] ofgich elelgt FAHEE s E s 2
A= wled SEaA AE e 2] S o] 480 gentamicing] A
Eufel Al olE ARE FAuu Be Ego] ¥
oz A7hEr).

= =

Myeloid body2] €473 o) o 3o gy o

I-|'F



S0 ofEkdd et ) oA 329 A1 E 1908

#2917 etew] olo] FAHAHu|HerH] ax

el Fola elA] ebch AAE S 20mpz] 2] FH e
100 mg/kg/12 hour2] gentamicing Szb|el] =445k
- e S ..-!.],.i-'"l"— ol e] Eo)E el ol 3o

g et £ 9 FAH2ET] A4 mye-

loid body= 942 T3¢ A2 g 2]t
G uloll 4 140720 306 ebykeh. %442l
A on FubE Ao A AE el nERsg)o)s

LAl gl o] myeloid body S 7R 2 4ES
gk gHEE|e] o] F 25 E myeloid body7l A4
e el = gledol Har aminoglyeosidesl] 2] & 41.4)
Sab ARl A EY myeloid body2] #0412 WA o)
autophagocytosis2] A2 Azhslv)

& 1n 2 #

1. Faleco FG, Smith HM, Arcieri GM. Nephrotoxicity of
aminoglycosides and gentamicin. J Infect Dis 1969, 119:
A6-9,

- Smith CR, Baughman KL, Edwards CQ, et al. Controlled
comparison of amikacin and gentamicin, N Engl J Med
1977; 296: 349-54,

3. De Broe ME, Paulus GJ, Vepooten GA, et al. Early
effects of gentamicin, wbramycin and amikacin on the
human kidney. Kidney Im 1084, 25: 643,

4. Bennent WM, Luft FC, Porter GA. Pathogenesis of renal
tailure due to aminoglyeosides and radiographic contrast
media. Am J Med 1980; 69 T67-74,

. Cromin RE. Aminoglycoside nephrotoxicity; pathogenesis
and prevention. Clin Nephrol 1979; 11: 251-8,

6. Bennett Wh. Aminoglycoside nephrotoxicity. Nephron

1983; 35: 73-7.

-

Ly

13,

14,

5.

1 6.

. Mela-Riker LM, Widener LL, Houghton DC, et al. Renal

mitochondrial integrity  during continuous  gentamicin
treatment. Biochem Pharmacol 1986; 35 979-84,

. Bennett WM, Mela-Riker LM, Houghton DC, Gilbert

DN, Buss WC. Microsomal protein synthesis inhibition;
an early manifestation of gentamicin nephrotoxicity. Am
I Physiol 1988; 255: F165-9.

- ¥era-Roman J, Kristinakantha IP, Cuppag FE. Gentami-

Acute biochemical and
ultrastructural effects. Lab Invest 1975; 33: 412-7.
Kosek JC, Mazze RI, Cousins MJ. Nephrotoxicity of
gentamicin, Lab Invest 1974; 30; 48-57.

cin nephrotoxicity 1n rats. L

. Bennett WM, Gilbert DN, Houghton D, Porter GA.

Gentamicin  nephrotoxicity in man: Morphologic and
pharmacologic features. West 1 Med 1977; 126: 65-5.

. Lenmart N, Anders B, Joseph WD, Isolation of myelin

bodies from the kidney cortex of gentamicin treated rats.
Biochim Biophys Acta 1989; 984: 365-72.

Richard PW, Vecihi B, Claffertene C, Eugene M, Harold
S. Transport of gentamicin in rat proximal tubule, Lab
Invest 1983, 48: 212-20,

sastrasinh M, Knaus TC, Winberg JM, et al. Identifica-
tion of the aminoglycoside binding site of renal brush
border membranes. ] Pharmacol Exp Ther 1982; 222:
350-8.

Silverblatt F, Kuehn C. Autoradiography of gentamicin
uptake by the rat proximal tubular cell. Kidney Int 1979,
15: 335.45

Vanderville A, Farman N, Morin JP, Fillastre JP. Genta-
micin incorporation along the nephron: autoradiographic
study of isolated mbules. Kidney Int 1981; 19; 529




