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The objective of this study was to clarify the different
inhibitory effects against necrosis according to the injection
time of hydrocortisone on adriamycin extravasated wounds.
The extravasation of chemotherapeutic agents yields severe
inflammatory responses, crust formation, skin necrosis, and
ulceration. Thus, many studies on the prevention and alleviation
of this tissue injury have been made. However, a comparative
study on the inhibitory effect of antidots according to the
injection time after extravasation of chemotherapeutic agents
has not yet been made. We compared the effect of hydrocortisone
succinate on adriamycin-induced tissue necrosis according to
its injection time. Sixty mature male Sprague-Dawley rats
were divided into 6 groups and each group contained 10 rats.
Administration of adriamycin(1.0 mg/ml) 05ml by subcutaneous
injection on the dorsal side of the rats was followed by
injection of hydrocortisone succinate(20 mg/ml) 0.5ml on the
same site according to a time protocol. Group 1(the control
group): adriamycin injection only; group 2(the normal saline
group): injection of normal saline 30 minutes after adriamycin
injection; group 3: injection of hydrocortisone 30 minutes after
adriamycin injection; group 4: injection of hydrocortisone 6
hours after adriamycin injection; group 5 injection of
hydrocortisone one day after adriamycin injection; group 6:
injection of hydrocortisone 3 days after adriamycin injection.
Mean areas of ulcer, measured in mm?, which developed 4
weeks after adramycin injection were as follows: group 1
(the control group): 67.3; group 2(the normal saline group):
44.8; group 3: 12.9; group 4: 18.9; group 5 46.7; group 6:
72.0. Significant differences among the groups were noted.
The groups which received hydrocortisone injection showed
smaller ulcers compared to the control group or the normal
saline group. As well, earlier injection time correlated with
smaller ulcer formation. These findings showed the inhibitory
effect of hydrocortisone succinate on tissue damage caused
by adriamycin, as well as the increased effectiveness of the
inhibitory effect when earlier njections were made. An analysis
of this study can be applied in clinical situations for
extravasation of adriamycin by administering proper agents
such as hydrocortisone succinate. The administration of these

agents will also help to minimize tissue necrosis.
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Fig. 1. The site of injection: The adriamycin(1.0 mg/ml) 0.5 ml

i

was injected subcutaneously at the point that halves the distance
between forelimb and hindlimb on the midline of the dorsal side
of the rat. Normal saline or hydrocortisone succinate was injected
at the same point by the time protocol

ABEBHAHBEE, July 1999

A2 WA °ﬂ adriamycing T 3FAMS A9H
J dHAe FEAHE WE F dub¥oz Mg @
o] AMEH I UE 5"8%*35}%%]?] hydrocortisone succinate
£ Fodte] AR A EHE &5 1 hydro-
cortisone succinate®] FAAIVIE Gels o] A

Zbacie] wE A=) Zo)lB A I
II. Rz B gk
Jb M=

AZF 200 - 250 gm9 Sprague-Dawley A2l A%
g A WA 60vkElE AMEStEe IYFALEE A}

o
>
2
E

WA E ketamme(ﬂ]E‘r?}@ H89%8) 50 mg/ml) E
ALZ whHE F R E ARSI ¢4IZER
A2EZ gdriamycin(el=gjolrto] Al &g o=
®, %A, 10 mg/ml) 05 mlE Fig. lo] EA"
ool #sbrAlstdnh o] ¥ 10uwhee wAMR
48 o ZF oA YA AIZEE hydrocortisone succinate
(£F2-FHZ® FFAEFA AL 20 mg/mb) 05 mi
£ adriamycin FAFEOl 3 3FFAFE S T
Z A¥Fe vSn gl
= 10); ZT; adriamycin®t 5
= 10); MgA P+ adriamycin 9
30 AEgAEs F
A 3 F(n = 10); adriamycin ¢ 308F hydro-
cortisone succinate <
Al 4 7(n = 10); adramycin ¥ 6A]7t% hy-
drocortisone succinate %
A 5 F(n = 10); adrhiamycin ¥4 19¥ hydrocortisone
succinate ¥ ¢
A 6 #(n = 10); addamycin ¥ 393% hydrocortisone
succinate ¥
o] W WEFALE 26 gauge FAMHNO) €& 1 ml
A FAZIE AMRSFATh adriamycin 7o 4% 2
At HRIALY AV]E FAIS BA EA AT
o] wjell HAESe] A&} dHo] AFE FAF
I FiE o83t WHE mm® GHE ALSIAT

o)
o & 4
"y

2
DN
Mo Rl e

2
Pt 5‘ )

[l SH X
Zt AEFzre da HALAr Y ¥|IE one-way

ANOVA testE ol &3tdon(p < 0.05), tFHlxZ

Tukey¥-& o] &38te] 2zt #7F Aol /7o



Vol. 26 No. 4/Adramycin % 821 TR E MO HE HydrocortisoneS| A & 4t 691

Pt BE EAEAML SAS for windows release 6. T AEoA AYAZRL, 4 AFTY ZAHYAL F
148 o] &3t At 9]+ Fig. 29 Fig. 3414 & & Aok zZt 29 H
it HAMRA T EFEHEE Table 13 23 ©]& Fig.
mz = 4o Al EEstHTh HAAA Y KT zelE
o] Z§2 Table Il FEAIFATH
Adriamycin Ao oj&) Abge WAy glalen, Table IIE tA Z&istd gy Zon d44
A 1w A ewelA Zb7h 1npe whAAle] 38 o fo8 2ol B =F{E o)
of s Argatgich A&l Az ] P3Abs adriamycin - -~
wol¥ oF 5YUelA 1597 wAWon 1490604 21 el — |
97 orAsts ek AL e ] G WA H T AYdAEsT 08T 6ALT 19T 397

(a) Group 1{Control)

(c) Group 3{30min group)

{e) Group 5(1day group) {t) Group 6{3days group)

Fig. 2. The area of necrosis After subcutaneous injection of adriamycin on the same site, group 2 received injection of normal saline
and groups 3, 4, 5 and 6 received injections of hydrocortisone according to the time protocol. Four weeks after the njection of adriamycin
the area of necrosis was observed. The early hydrocortisone injection group showed significantly smaller areas of necrosis than that of the

control or normal saline injection groups.
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(a) Group 1{Controi; adriamycin injection only) {b) Group 3(30min. group, 30min. after adriamycin injection,
hydrocortisone was injected.)

Fig. 3. Close-up photography of necrotic arca. The group that received hydrocortisone injection 30min. after adriamycin injection
showed significantly smaller necrosis than the control group that received adriamycin injection only.

Table I. The Area of Necrosis in each Group

n B Mean of ulcer sizemm? * SD.
Group 1(control) - 9 R h 673 1+ 231 : o
Group 2(saline) 10 448 * 229
Group 3(30 min.) 10 129 + 109
Group 4(6 hrs.) 10 189 = 10.7
Group 5(1 day) 10 467 + 223
Group 6(3 days) 9 720 * 333

The null hypothesis that there was no difference between groups was rejected by one-way ANOVA test with p value of

0.0001(p < 005); therefore, there were differences between some groups

I — — N

Mean size of necrosis

Control Salne 30 min 6 hrs I day 3 days
Group

Fig. 4. The mean size of necrosis. The graph shows that earlier injection time of hydrocortisone resulted in a smaller necrotic area.

Adriamycin®t Fo% A 1E(dzd) F$ 47 8 mm’® ol&zke] fojgh ol iUk Al 3730
TAAFAHL 673 mm'A 2 A 27 (YA EET)S M. )2 129 mmPE ole Al 1R H A 27
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Table II. The Combination that showed a Significant Difference in the Size of Necrosis

control saline 30 min. 6 hrs. 1 day 3 days
Group 1(control) — * *
Group 2(saline) \\ *
Group 3(30 min.) * * * *
Group 46 hrs) * *
Growp 5(1 day) *
Group 6(3 days) * *

*. The combination that showed a significant difference by Tukey’s multiple comparison.
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