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Protective effect of melatonin against renal dysfunction following severe burn in rats HAN Xiao-hua,
WEN Guan-qing, XU Luo. Department of Physiology, Qingdao University Medical College, Qingdao
266021, Shandong, China

[Abstract] Objective
in the early stage of burn in rats. Methods Seventy SD rats were randomly assigned to three groups: sham
control (#=10), burn control (n=30) and MLT group (»=30). The 30% total body surface area (TBSA)
full - thickness burn was induced by immersing the dorsal skin into boiling water for 30 seconds, while MLT
(10 mg/kg, i.p.) was given immediately postburn, and the same dose was repeated once after 12 hours. The
contents of malondialdehyde (MDA) and reduced glutathione (GSH) in renal tissue, as well as plasma
creatinine (BCr) and urea nitrogen (BUN) levels were measured at 6, 24 and 72 hours postburn, while the
activities of glutathione peroxidase (GSH - Px) and myeloperoxidase (MPO) of renal tissue were measured
MDA content was significantly increased and GSH content was decreased

To explore the protective effect of melatonin (MLT) against renal dysfunction

only at 6 hours postburn. Results
in renal tissue after a 30 % TBSA full - thickness burn at all time points. Plasma BCr and BUN levels were
elevated within 24 hours postburn. All these changes peaked at 6 hours postburn (all P<(0.01). Single
injection of MLT decreased MDA by 27.8% (P <C0.01) but increased GSH by 44.4% (P<C0.05). It also
inhibited the rise in plasma BCr and BUN levels (P<{0. 05 and P<C0.01). However, repeated MLT injection
did not show additional effect on these parameters as single injection of MLT. In addition, single dose of
MLT also lowered the MPO level by 30.2% (P <C0.05), but did not improve the GSH - Px activity at
6 hours postburn. Conclusions Severe burn may result in obvious oxidative stress (within 72 hours
postburn) in the kidney with acute renal dysfunction (within 24 hours postburn). Single injection of MLT
partially counteracted these changes, due to its high free radical scavenging capacity as well as its inhibitory
effect on neutrophil - mediated tissue injury.
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1 HES5HE

1.1 FERXFAMNUS - MLT.HABKZ®R.1,1,
3,3-WZEENKR . EFEKHEE I (NADPH) . 5
M2 E R R B H B (GSHD .4 Bt H BKGE RS
HEAEEBCAT)E M H EE Sigma A 7], KK
FINEPAH . (35 EEQTE Genesys 2 B3k
F6E i (ZEE Thermo /A %]) X Cobas Fara 1 4§
A4k 4 B AL (G Roche A 7)) .

1.2 FYoaREAERGE @R SD X
B 70 RCFER/THRFTsiP R .ORED , KkE 200~
250 g, WM FRESNIBRFARAQ L) . &EH
HBo BH)RMLTHRIFHGO R, GRANXTH
6.24 72 h 3 ABTE A, R AW FIRE L ZH
Gomg/kg ) HREKBREERHE;BRFAATHRE
%, HEE]A 37 CKF 15 s,4)5 6 h 438 ; B4
EMLT HEFBABKD 15 s, B 300 BkE
HHRLERG, GEBEREFSERSIEN 1%
§ Z B Ei KO MLT (10 mg/kg) , /54 12 h
HEEHIREGE 2h . AP TRSGS 1h
S 15 ml AR KF IR . /5 & a6 A B
B - 20 CHREFHF R, R0 BOSUE KO # %
HARE

1.3 MERHFENUEORN_BMDAETE . BF
AR 200 mg, KK FRYRBESIHK .3 000 r/min (B0
10 cm) B L 20 min, R EHE, ARAELZRIE
BECWE . @GSH & & : 5% Griffith 2R ,
@mE A BCORRER(BUN): AL B34k
ST E . @B BEH Bk EALY ES (GSH - Px) &
£ : 3% Flohe 3: W&, @& E LY E MPO)E
#  # Grisham B W E .,

1.4 S0 FAREUSK I REE @)
#A&,RHA Prism 4. 0 EH KA FEH#TAFR
¥ 24 ¥ B Newman — Keuls 8%, P<{0.05 &
RESIHEREXL.

2 & R

2.1 HHAHFHSE MDA fIGSH S BEHGE D
B 5 BHS MDA K P BT, T GSH & &N
BETHR, _ETBUMGHF 6 h BB, K
MDA % 2 £5(P<0.01), 7 GSH F & 46. 4%
(P<<0.01),Bl/G ZWKE B/ 72 h WIERS
AR ERNERITEZEN(P H<0.05), 5§
WA 3, R 5T MLT f MDA BE1% 27. 8%
(P<<0.01), T GSH #& 44.4%(P<<0.05);{H Y
BFERAALBEERDEFRITEE X (P<0.01

P<<0.05); ZEEMBEAMLT GG 24 h M 72 h 'F

JUE Ak B B £ B BRI ER .
%1 MLT X AXREAS MDA f1 GSH KM G +5)
Table 1 Effects of MLT on MDA and GSH contents

in renal tissue (x=+s) nmol/mg
# 5 HYH(R) MDA GSH
BFERHA 10 2.2440.55 15.142.0
#HE4 6h 10 4.5440.70* * 8.1+1.1**
24 h 10 3.684+0.71" * 10.3+2.4% "
72 h 10 2.9440. 35" 11.641.8*
MLT#4 6h 10 3.2840.31* %%  11.740.9%*
24 h 10 3.81+0.74%* 12.044.1*
72 h 10 2.4440.88 14.143.3

H.S5EFRAKE . " P<0.05," " P<{0.01; 5% {54 th 4.
#P<0. 05,% % P<0. 01

2.2 KREABREEGE 2). ®HE BCr & BUN
HHBAE @ H<0.0D), /5 6 h A EHEHFE
HTUHTRE.Z7Z2hEFRKIBBFRAKF
(P #>0.05), MLT THi Al #W#{#5/5 6 h BCr #
BUN 7K ¥, #l ] 43 $i & 15. 3% 21. 5% (P <
0. 05 F1 P<<0. 01), HLEHES MLT B BAPER.
#2 MLT 3 AR BCr & BUN A FEHEM (L)
Table 2 Effects of MLT on BCr
and BUN levels(x=+s)

45 HYPW(H)  BCr(umol/L) BUN(mmol/L)

BFER4 10 47.2+ 6.3 7.94+2.0

#HA 6h 10 75.0£17.6** 19.5+1.5**
24 h 10 60. 7+£12.3* 13.1+£3.4* %
72 h 10 52.0%+ 6.9 7.940.9

MLT# 6h 10 63.6+ 6.6*% 15.3F+1.1%=##
24.h 10 58.2+ 6.9 12.4+2.5%*
72 h 10 58.1+ 7.4 7.340.7

H:S5EFREWE. " P<0.05," " P<0.01; 5 RHGHLE.
#P<0. 05, " * P<0. 01

2.3 MLT %#&45/5 6 h F4H4 GSH - Px & MPO
EHNEHE D . 5SBRFREALR . BGE 60 E
24 4% GSH - Px 15 1 B B F& 4k (P<<0. 01), ij MPO
7K FH 8 3. 9 45 (P<<0.01) , AR MLT &
¥4 j5 GSH - Px B B ® i, (B i MPO /K F B K
30. 2% (P<C0. 05),
#£3 MLTHARRGEh BEALGSH-Px &
MPO &M (rts)

Table 3 Effects of MLT on GSH - Px and MPO activities

of renal tissue at 6 hours postburn(x+s)

_— W GSH - Px MPO
|

()  (nmol *min~!emg~) U/
BFR4A 10 103.1+£18.3 3.2+1.0
BEiHha 10 71.84+ 9.4** 12. 64+4.4**
MLT 4 10 77.04+ 6.8** 8.8+3.1""*

. S5BFRMALE. "~ P<0.01; 5EHGHHE . * P<0.05
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3 it i T, RABKAHRKGE 120 1 KOB,MLT

MDA RIE R 8L ™=z —, M SOD
GSH R AN B EBEN RN FEESELY, 7T EFR
OFR 8 T4 #6 , B U & 1180 25 40 7T LA PR A DLIR 9 4
TR AR, RBFFREH 30N B RER I E
BT SIS B E M E AR B 5, s
ZRHGE 72 h,

Be 4 B 3 I EAL DL AL B2 R
B-ORGEHTHRBRREBHAMMBREN T, B
A FEERSM . BRERE. BARASYESFE 1L
HITHEER Bl TG R BEBRENS BIERR
T T B P9 A IR X B8, S BR BB AR T — R
Ak gAY R I /T R T A R R B A B B R
W EALEE, 7 O, FFAE T, AR B R s B W N R
YA B E R E M H,0,, 5 R =Y B AHER =
ABHERNE A HE, BRSNS R
FEAY . Okt e KRB F AN B, {26 PMN
B NREE, J5E 7B o B & f K B KBS
1 OFR 5|'FHL#ifh. MPO & PMN ¢ F 4R
HE,ALEMEREYS 6 h J§ MPO BEFE,IE
B PMN 2B OFR WEEXRE. Wb, W
WA Y4 E R E f GSH B4, UL R &M
£ LB W GSH - Px.SOD Hiit S AL & 8 (CAT) 1%
R, EY AR AL B ZH, AT inE
OFR fr AR BHGY . B'E ™ E w9 165 ¥
B 24 h AL BB DhEERE, —E Tk
BEAEFAHLL Y UGE 6 h BB IS, #B5
Fetifa '8 i RE A 2] 88 5 5 A sk il K 15 N AL R
R EYIER.

MLT 248 R B3R S AR FE 5 N -
ZEEEMMET . HA S 7 ER PR EEBERIL
AR EHEE MR EHEJERIELY . BE
BB F & H,O, %, U H & MLT X4y #1558
MZBHENERENIEEBR, YAREREL
M GSHH) 4 fEM4EERE W 2 599, W4 MLT
TR 0 4 P 2 Fh BT E AL E§ (W GSH - Px.SOD)
EE, R E LA EALKES,

HAEy, X F MLT £ 4 B 5t 84018 A #kE
>, Sener UV ARIE ,MLT F i (10 mg/kg 45
S DS, 8 h AT 1 RO BEH BB H B4 S
8 hiffl 24 h ¥4 4 MDA .GSH RE M EHKE, i
FELWWIFET MLT R G RMAE R ELERA L
R ER B MLT B8 EHNRREAR
e, ZALAEREN MLT $5E MR 4E 0. 5~

ERBEEADNERNAYRE. B, &% EZx
MLT 3477 K57 8 X it i) [a] B 45 s — 2 BF 5T

HEEIT MLT xt5e65/5 6 h B I & 1k DL 3R &
WEE R E R ALE, RATEWE T %0 7] S
GSH -Px K MPO ¥, 48R EWH ,MLT X &4 )5
B B 3Z M B9 GSH - Px & 8 3 B W , B 7 3 53 30 Y
MPO K. b, MLT B30 S 4F AT 8 £
BHHBARK B HEFEREE BV BAh, BT
W H PMN REMEL B0 PMN 4t F R AR
Bk L.

L b BTIR, MLT BRI &I /" E 42 i 7 41 5 e
R BB, X E R A —EWRIPER BT
REYEH BN RN, TR ARG A iR
ITRRARENEREGDZ—.
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