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The Effect of Melatonin on the Random Flap
Survival in the Rat

Seung Eun Hong, M.D., Yang Woo Kim, M.D.,
Jin Sik Burm, M.D., So Ra Kang, M.D.

Department of Plastic and Reconstructive Surgery, Ewha
Womans University School of Medicine, Seoul, Korea

Purpose: In skin flap surgery, surgeons often
encounter distal ischemia of the flap. If a powerful free
radical scavenger is used, it may reduce the formation
of free radical and improves the survival of flap. Thus,
the present study purposed to examine whether the
survival of flap can be enhanced by administering
melatonin, which is known to be a powerful free radical
scavenger a antioxidant molecule.

Methods: We divided 40 Sprague-Dawley rats into 4
groups, 10 in each group. For the control group(n=10),
we intraperitoneally injected only carrier solution once 30
minutes before the operation, and once a day for 7 days
from the day of operation. Among the experimental
groups, a group(n=10) was administered with dimethyl
sulfoxide(DMSO), in another group(n=10), melatonin
was intraperitoneally injected, and in the other(n=10)
melatonin was intraperitoneally injected and applied
topically(2 cc of 1% melatonin) to the operation site.
Caudally based skin flaps measuring 3 x 10 cm? were
elevated on the mid-dorsum of the rats. and then
repositioned. On the seventh postoperative day, the
survival area of the flap was measured and tissues were
examined under the light microscope.

Results: The control group, the DMSO group, the
melatonin administration group and the melatonin admi-
nistration and application group showed the mean
survival rates of 55.26 +9.2%, 70.29+7.47%, 81.45+
4.14% and 86.1 + 1.52%, respectively, for 30 cm? of flap.
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Compared to the control group, the experimental groups
showed a significantly high increase in survival area at
significance level of 95%.

Conclusion: In this study, the survival rate of flap
was enhanced through the administration of melatonin
after flap surgery. This suggests that melatonin not only
functions as a powerful free radical scavenger and
oxygen radical scavenger but also stabilizes and protects
cells, and by doing so, enhances the survival of modera-
tely injured ischemic sites in the distal end of flap.
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Fig. 1. (Left) The caudally based random pattern skin flap(3 x 10 cm) was elevated on the dorsum of rat and (Right) sutured

to its original position.
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Fig. 2. The gross observation of
the ischemic flaps on the 7th
postoperative day. (Above, left)
Control group, (Above, right)
DMSO group, (Below, left) Mela-
tonin group, (Below, right) Mela-
tonin group(intraperitoneal plus

topical).
6) SAEA
2Ajetan s wgel &
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Kru
ATEe ARATE FAF A}
o] 5 Hol=A Felelda, 7t AdTE 7ke] A n)
& 984= Mann-Whitney 7S Al &8th(p <
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sHAl YERGY] AR re T el A HAL X ey 1.52% 0.2 =A 5 th(Table I). 7+ A&ate] AEHH
WA ZARe] eAo] Fojxm g = Zlo] & A izl vls) A3 T7hskdohp < 0.05). =
ZE A g WglEY Fojity) deled o] 2 oAk TESS
717y A% &7 DMSO Fofite] AEES vlalst
L, Tjgke] AE WA A5 Froldt oA AEES AolE B ARk
4% tizt, DMSO o, AetEd Foli, et E Aty Fojty Ay ey Fo] 9@ =4 EEF 7H
W Fo 9 S ¥ FolME 247 v W3 30 em’ AEES BATH R Fost ato)E HolA] Tt
% W3t 13424277 cm?, 8914224 cm? 559+1.21
cm?’, 414 £1.43 cm®7} HALE T}, EEk AEEo 7tz o} 2AEH A7
HF 5526+92%, 70.29 +7.47%, 81.45+4.14%, 86.1+ IALE]A] ke T3 F-99k At 9] B -9l

Fig. 3. Light microscopic findings of an interface between normal skin and the proximal flap margin(arrow) on the 7th
postoperative day. (Above, left) Control group; Significant fibroblast proliferation compared to melatonin group. (Above,
right) DMSO group; The number of fibroblast is decreased. Collagen density is slightly decreased. (Below, left) Melatonin
group; The number of inflammatory cells are decreased. (Below, right) Melatonin group(intraperitoneal plus topical); The
number of inflammatory cells and fibroblasts, and the density of collagen fibers are lower than the control and DMSO group
(Hematoxylin and eosin stain, x 40).

Table I. Necrotic Areas and Survival Rates in Each Group af the 7th Postoperative Day

Necrotic areas(cm’) Survival rates(% of total area)
Group n "
Mean + SD
Control (IP*) 10 13.42+2.77 55.26 £9.25
DMSO (IP) 10 891+224 70.29 +7.47
Melatonin (IP) 10 559+1.21 81.45+4.14
Melatonin (IP plus topical) 10 414+143 86.10 +4.82

*IP, intraperitoneal; TSD, standard deviation.
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Fig. 4. Microscopic findings of the damaged distal end of the flap on the 7th postoperative day. (Above, left) Control group;
Advanced tissue necrosis is evident. (Above, right) DMSO group(Below, left) Melatonin group(Below, right) Melatonin
group(intraperitoneal plus topical); The number of inflammatory cell is decreased(Hematoxylin and eosin stain, x 40).

A AR R AEHE SIe Ao, AN dizde] 45
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W Ay, A dzae] 4§ 9] dS Akt
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T T ASAES AR Hiol FAE ATHFig.

4, above, left). DMSO ¢ 9 BREAHo g AA
fro] A A QA Hfo] FRIEAAT, dH-
o A4 BAE o] W AT(Fig. 4, Above, right).
At 57 Folit 57 Fo] Bl 5 RZIlA =
ASH L] 7T A1kl 2T (Fig. 4, Below, left and
right), 214 ZAldvko] B Sk o] Stk

-
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gk A Aol 214 #4ksk(lipid peroxidation) 2k
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SR e FHEs FHH] PAl =8 El
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(chemotactic) d &S 7ML o] AT T A
X5 ol eAA, AFH R 22 A
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