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Abstract

Objective: Prophylactic pharmacotherapy for health care in reducing death after cardiac arrest
(CA) is an elusive and less explored strategy. Melatonin, a natural health product contributing to
sleep, was elevated upon arousal from torpor in hibernating mammals, which increased survival
after blood return and reduced reperfusion injury. In this study, we sought to find the effects of
long-term daily prophylactic supplement with melatonin as a health care medicine on the victim of
CA. Methods: SD rats, 240~340 g, were used in this study. Sham, CA, and melatonin + CA (Mel)
groups were included. The rats in the Mel group received daily IP injection of melatonin 10 mg/kg
for 14 days. CA was induced by 8 mins asphyxia and followed by manual CPR. The endpoint was 24
h after resuscitation. Neurological outcome was assessed. Hippocampal mitochondrial function
was observed. Results: Survival in the Mel group was higher than in the CA group (38.89% vs.
31.81%, P = 0.641). AYm was lower in the CA group and Mel group than in the Sham group (P <
0.05). AYm, mitochondrial swelling and mitochondria respiratory rate were higher in the Mel
group than in the CA group (P > 0.05). ROS production was lower in the Mel group (P = 0.535).
Conclusions: CA induced mitochondrial injury. Long-term daily prophylactic supplement with low
dosage of melatonin improved neuronal mitochondrial function after CA.
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2. MM ERZE
2.1. scHEh)

47 HRREIL A 3 4L XHE4L(Sham, n=7); OBEEE4L(CA, n = 18); B E FHALFE K 0 BhE
%40 (Mel, n = 22), %8S KR T ZIKE N 2%[F) DMSO . Mel 41K AR B4 10 58 4 B2 I8 s o)
HEEE K 10 mo/kg, FFS: 14 K. CA ZH K SR [F)— B 8] 52 A2 J i v S R B R R AR AR 1) DMISO.

22. EWHR

SRR EA ] 1 fR . 5 15 R, A SRER K BRZE S H B I A 2 W IEAT T A8 4 2 min, H 6%
FBEHEAT BRI T 5 mine KBRS A 6 ) I IO A R W R LR AT LA <, BP9 40 YK/ miin,
I:E=1:1, FiO,=0.5, PEEP =5cmH,0. ¥ K& K/NEEN 8~12 mL/kg, FH7EI8 <A A]1E 285 DL4E+r
P A A AR 73 IR AE 35~45 mmHg 2 18] PUESRT 1.5%~2.0%34< FE [ L b VR & SR EA T R4 35
TR T AR A 5 2 ] K R P e iR B B B IR FEAE 37 + 0.5°C Y [l 2 ] . Ak 5 i 5 ik 47 3
ik m IR E s, TP IAIC S B Ik E (Mean arterial pressure, MAP) 10> % (Heart rate, HR). = &7 5
min § k4T 2 molkg PR 228, AR 515 FH-GoUbE, SSHIRPIRL, RAAESE, Ik E BIF R
[# . MAP % 20 mmHg & XA KE CA. KR E B HAARR RS 4ERFE 37 £ 0.5°C 2 A, &R KA 8 min
JE kS T 0.01 mglkg M ERER, RN TFAEHEAT T3 CPR, % A= R¥FE 200~300 {KX/min, Jf[E]m
BRI BN WURIAME 3 min J5RTKE B F9E3F, W4T 0.01 mg/kg & FiRE, #
Ik 5 min AR WK H BFER, MIRNE T3 R B EIEHKE € L8 MAP > 50 mmHg, BT SLish (e
BRI E B AT IGES 1 h, FE4ER MAP 7E 50 mmHg AL, 4% MAP <50 mmHg, & 1 pg 'S
ERRER. @A Lh JEREERERAL, fE ICU MU E E 24 h,
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Figure 1. The experimental protocol
B 1 KRz E

2.3. #HEBTHRETAY

I3 a4 24 h FERRGEAT S R 2 hRE 5 P70 (NDS; 0= 1E%, 500 = fixsET-)AB AT REVF
7r(OPC; 1= IE%, 2= BREDGEAR, 3= REFHEEEDRAR, 4= B, 5= ).
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4 6 R KRIEE TG 24 h WiskEURK, e BB 232 R AA 45 B3 Bt W P 1 AT 2k 44 3 B2 B LA
SEAHRIIRE . A S PBS WA R s S AU — IR, CEETAK 1.5 mL 08 W, FTE, A
A IR SR F, RS FK . BERBBN—AHE0E N, 4C. 1000 g &0 5 min, 5—
U LRI EIEWATE, 4°C. 3500 g FRAREC 10 mine 5B RE LG, E3F EER, B FRTTER N
GBS R I i Al R 2Rk A
2.5. ZRi{k AYm JE

{EH JC-1 Zebi A B i A A MR B APm JEAT R . JC-1 RAR(ZLth) 5 JC-1 RS ta) L%
WiE AYm 5. ZRRIKEAL RN LLI4 75 6 0m i L I B A .
2.6. Zehifk ROS ME

LRk ROS £ ROS &k A&k T E. £ 37°CF, RMEEMK SN R 7 5 45 8 1 2k 44 (50
pg/S0uL) GRS T 15 08k TG 5 RA S 6 G b e i . A 9OG BB gL, Balo MR B
SR E N 490 1 530 nm, A5 FLE TR LI B 22 E Y ROS 72 A1,
2.7, LRRAIFIRINBERIE

FE 25°CI, 2k 0N #8815 ] Clack B AN &, 2RI EES N 1 mo/mL. RNk
A JG AR FE L EFEH R (OCR), HiZkiae G id ZHdE . State IV FER H 20 uL SHBEIABR N4 mM)JEsh. 2R
JE ¥4 20 pL N BERR IR T (ADP, 50 mM)IR N Bs #2394, BUE 3l State 11 PRI
2.8. BUESHT

AR LI + drdEZE R FE R, [ SPSS 13.0 #4417 1 Giit 0t . B S e brE T
One-way ANOVA FlI Student-Newman-Keuls £ 36 47 70 BT iPAli . ML SN /) 2% 38 A i 51 52 00 17 22 93t
A1 Bonferroni #4037 PPl o 5 7 R 56 FH TR 4L ] ) OPC 143 (OPC 1~2 vs. OPC 3~5) FlAE A7 40 #r .
Kruskal-Wallis 4646 F T Eb 4t % 4H 2 [ ) NDS. P < 0.05 #il Ne =R B2 .
3. /R
3.1. ELSBMIRzNHE

SRR AR L R BRI AT RE L RIS KR (MAP) L DFE(HR) G2 57 o /Lo Bk IR 1]
OITE TR B IR R R EE AL R
3.2. ERERMETIETS

WK 2 fios, E IR0 ) WA 2 5 (CA = 50.0% VS Mel = 54.5%, P = 0.775). Sham #H 24 h {{153%
N 100%. Mel 4111 24 h 173% % & T CA #1(38.89% VS 31.81%, P = 0.641). CA 41 NDS ¥4 All OPC ¥
3% TF Sham ZH(P < 0.05). Mel ZH#J NDS ¥4 F1 OPC 43k T Sham ZH(P > 0.05). Mel ZHf) NDS ¥4
H1 OPC ¥4 T CA 4H(P > 0.05).
3.3. hiikINEE

Wl 3 frw, CA 411 Mel 4 AWm Lt Sham 41 &3 k2> (P < 0.001). 7E Mel 49, AYm =T CA 4
(P =0.053).
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Figure 2. Resuscitation and neurological evaluation. (a) The resuscitation; (b) Survival at 24 h after resuscitation; (c) Neu-
rological deficit score (NDS, 0~500) at 24 h after resuscitation; (d) Overall performance categories (OPC, 1~5) at 24 h after
resuscitation
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Figure 3. Changes in mitochondrial function. (a) A¥m; (b) ROS; (c) Changes in mitochondria swelling; (d) The oxygen
consumption rate (OCR)

[E 3. ZHRATHAREILEE. (a) AY; (b) ROS; (c) ZehiiRBhpKEiar; (d) #FEHIEZE(OCR)

CA Z2EHifA ROS F=E He Sham 22 11N (P = 0.016). Mel ZH£kki A ROS F=/E Ltk Sham ZH# in(P =
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0.077). Z&kifk ROS F=4:7E Mel 41tk CA 4/, BESH 2% % 7 (P = 0.535),

CA ZH A £ 7 4 o Ak R P22 ] S5 T+ Sham (P = 0.043) . Mel 4 28R4 i BK R I T CA 4H(P = 0.089).
Mel 2 4R I K A2 B2 5 T CA 4H.(P = 0.107).

CA 21+ OCR B2 AT Sham 41(P = 0.033). Mel 41 OCR ik T- CA 41(P = 0.101). Mel 41 OCR & T
CA #41(P = 0.459).

4. g

AHIE G AR A 5 30 R SR A AL T3 A M E Y 1 ST 1 e 7 A R 3R L ek i 8 4 A5 7 T ) B
EH .. 5URTHIRE —3 X I DLE B B0 SR A DI Re 1 . BB R A BB BT AL R
JipH A2 A 22 RS ) 25 H IR ZR (NE) R IEDRE TR # 51I f[8] . NE FRIBEBUHE 5 T8 2e S 4B ThRE AL O H
SEHEIN[9] . R AR TR (1) A4 4z i) AP b 07 XAH B o IO SE R 5 v SR e 2 B2 B AN AT IR %
MR B CL M EE TG, IR B HHER ST IR A% 5 22 7= AR R 2 o 0, 38 i A DRI IR B BRI
MR, JF A BE P IORIEORN L T s, AR R AR P R EE AN AT BRIV E o FEAHE FE R R 5 S Bl ik
JEAEHR SR AL BRI S T CA 4L, X FTRER I 24 h fEiE R B R K . eAh, SR T IRE B &
KR E ST LG, B0 SRR T AR B AL R b i OR 47 4E A [10].

PR R BAE N KRN AR 254, — 7l AR N R e e, AR SR N e rh B
ZAEYE, BRI MEIR. AR, ZaES). IR, BRI e R ST AR [1L], MEAER
i T SO AR 0T SRR N 22 SRR D NV AR JA[12], Tl 5 3 2 AR BB SR R, B
15 2 BUOBEIRT, O ML A 2R AT I o B AE 2 [13] . #B R 4k FDA IHZNRE w77, FIEAZ IR
fil, HARKIA R F54MR 20 TR R R 32 5 T A MRy iR M B B oy, w1 &Pk i B
FEEB IR 4] ACHRIE — /MEFIR DB B A B AR SR RRAS , AR AR AR 2 L IR AN A= B T RE 1Y)
RMEEE N FE[14]0 85 I PEFAHR B IE A I B, 7EACHRAT ] ARRAS T 4R 8 2% RVRE TR I 5 P
" AT RETE I b b o 0 A B I R R R AR R FH[15] CA 24 BB B, 5 AHRIIARL, 75 J6 I I]
S BRI RAS, S EEEA L, B HSURTE, J it 10 il 2 55 (CPR) I % 1 #R i 41 55,
AFEH T 75 5 AR A 5 b SRR B 51 N T KT () AL SR A o ) PR A, BRI R AR
EFREE B . MR R SRR, seE . AWEBR RN S TE5 BB, SR pRm
T2/RBE . LR R A 20 24 A [ W 5 PN 7E OS5 R [16] . I AR IR B3 038 S ATLARI[17], 50507 44k 1o T Al
BFEXTT CA J& PR B A IR K 77 .

T R R ) 2R R ()R e I R R 0 AR R BT E A E . AR R BRI 2R R A (3R C
PR TR J5 1424 R 2 Tl 178 A PR 6 70 DB AR a5 I i A P9 35 P 28U (ROS) 7K T, T e 4t i i 2 45) 2 /s e 4
AR F T I AR SR P 0 22 CR AP RFPE[18] 0 — R BIF FEE SIS B PR 3R AR BORL AR BE 0T 7 A,y 200 2R T
I EEEA ] MT L TR A, T A 45 G 4 ST T A AR5, LA 5 % 52 BB T ) 25 TR [19] o
Xof A 2 T2 B A U B, B AR g PR 3k FEE KR 1 ML Y Rk B2 [20] o st A T 61
FEOCRET 4G WO S AUBE B I WL % 2148 2R 2R I e A ORIV E FH R AR FE oAk i [21] . /NG
MT1 SZ R30I Luzindole #B73PHIE T HR B H KT LRARTHRERIRE )], 1XF B AR B 252 AR AE (R b 1A
HEVEI[22]. #REEZR B SEIKESIZ R B PEPTL2 HENRKIIRR . BFFRENT, 250 B 2 b A e o e
TS LT 1 e, 4R B 2R AT LIS BR ROS, e/ i o7 BS54 46 A= DU A B R 1, M) 26 ki DNA (mtDNA)
BRICAITRAZ[23] 0 HFEZR IR IX P A AL A 2 56 v gl o A I SR A 453 45 7 W S WP D e AR 3] 1 BRI

KREFFAAE—E R 28—, AR R R RABRICAERIEM, BT A SRt 5] H OBk
P BALRR LT 1 — 4], PRIHOR BEER R AR B 3R 2 S AR i PR3P 1 AR & 1 R 05 3R 2
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