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[ Abstract] Objective: To investigate the protective effect of insulin against heart and kidney damage
in burned patients with delayed fluid resuscitation. Methods: 50 patients with severe burn delayed re-
suscitation (without diabetes mellitus) were randomly divided into 5 groups according to the injection
doses of insulin glargine (0 U/kg - d, 0.05 U/kg - d, 0.1 U/kg - d, 0.15 U’/kg + d and 0.2 U/kg
- d respectively) and were injected subcutaneously daily in 6h after burn ( three days in succession).
The vein blood was collected in 6 h, 12 h, 24 h, 48 h and 72 h after injection of insulin glargine. A
spectrophotometric method for the determination of glucose, creatine kinase ( CK), lactate dehydro-
genase (LDH) , blood urea nitrogen( BUN) , creatinine ( Cr) ,creatine kinase MB ( CK-MB) were de-
termined by immunosuppression. Results: The blood glucose, CK, CK-MB, LDH, BUN and Cr of
Group 1 (the controls with 0 U/kg - d) were significantly higher than those of Groups 2 ~5, and three
days after burn were still at a high level (P <0.05) ; The blood glucose, CK, CK-MB, LDH, BUN
and Cr of Group 2 were significantly lower than those of the controls, higher than those of Group 3 ~5
and 3 days after the burn the measurement value was low (P <0.05) ; The blood glucose, CK, CK-
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MB, LDH, BUN and Cr were gradually lower in Groups 3 , 4 and 5, with partly normal results. The

results of Group 5 were basically normal 72 h after the burn, and there was hypoglycemia (P <0.05).

Conclusion; Low dose injection of insulin glargine has protective function against heart and kidney

damage in patients with severe burn delayed resuscitation.

[ Key words ] insulin; burn; delayed fluid resuscitation; heart damage; kidney damage; blood glu-

cose; creatine kinase; lactate dehydrogenase; creatine kinase isoenzyme; urea nitrogen
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0.20 U/ (kg - d) 4 CK ZHF#AG, T80 45 R IEH .
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S RIF AR 0. 10 U/ (kg » d) 213 56 H A

B2 )5 12 h )7 CK 55 R IFHAR AR, 0. 15 U/ (kg -
d) 21 % 0.20 U/ (kg - d) HIESHHR S R )G CK
PEIEHIEEIN . WK 2,

k1 BAEAFERAEANEHERE Z 5 TR mEKF (n=10,x £5,mmol/L)

Tab. 1 Blood glucose levels in each group at different times after injection of different doses of glargine
415 HHE 6 h F4E 12 h H4E 24 h H4E 48 h EGE 72 h
pagsE| 9.46 +0.22 9.30 +0. 18 9.12£0.12 8.87 +0.13 8.12+0.20
0.05U/(kg-d)4l  8.77 £0.09" 8.35+0.07" 8.12+0.86" 7.93 £0.92" 7.62 £0.11"
0.10 U/(kg - )4l  8.30£0.11"®@ 8.14+0.11"®  7.9120.16"V"*®  7.58+0.17'"® 7.22 £0.101"®
0.15U/(kg - )4l 8.00£0.09"@® 7,64 £0.107P3 7.04+0.15PPP 6.5820.15F3  6.05+0.10">
0.20 U/ (kg + )4 7.57 £0. 17V @696 £0. 20" P Hg 43 40,250 @5 96 10,29V 5 (7 10, 54D D@
O xR L, P <0.055 7 5550.05 U/ (kg - d) 4L H4E, P <0.05; 545 0. 10 U/ (kg - d) 41 HL%R, P <0.05;' 54

0.15 U/ (kg - d) 4 Hed, P <0. 05

®2 AABFERAEAANEHERGEETEN 2 fE CK AF(n=10,x+ 5,U/mL)

Tab.2 CK levels in each group at different times after injection of different doses of glargine

415 H4TJE 6 h HAE 12 h F4T)G 24 h TG 48 h HHE 72 h

X R 690. 17 £32. 60 611.80 £43.37 567.93 £25.24 454,25 £22. 42 392. 63 +24.45

0.05 U/ (kg « )41 395.71 +25.78" 244.20 £30. 43" 168.60 +17.39" 143.76 +12.63" 122.04 +12.98 "

0.10 U/(kg - d)4 249.88 +31.30"®  165.96 +12.94V@ 135,56 +17.93V @ 135.82 £16.321 90.33 £8.22V®

0.15 U/ (kg * d)4 149.46 £12.27V @3 140,83 £16.05 V@ 13432213, 13V P 116,11 £15.50V @) 7597 416,72V )
0.20 U/ (kg * )4 137.74 £5.87 V@@ 137 61 6,33V @@ 128 02 +13.09V @@ ®110,03 £13. 110D D ® 73 57 416,43V D H®
W R A, P <0.05; 5%50.05 U/ (kg « d) 4 E0%E, P <0.05; 555 0.10 U/ (kg « d) 4%, P <0.05; 545

0.15 U/ (kg - d) 4 k3%, P <0. 05

2.3 CK-MB

TSR RS 25 6.12.24 48 [ 72 h, X} R
ZH Mg CK-MB /K- 25 5 T HoAt 4 41, Hpets 3 d
JEAE F R fE (P <0.05) 50.05 U/ (kg + d) ALl iFE
CK-MB 7K E K F X B4, @5 F 0. 10 U/ (kg -
d)41.0.15 U/ (kg - d) 4 }2 0.20 U/ (kg - d) ZH (P

<0.05), 0.05 U/ (kg - d) S HRIR S R )G
48 h CK-MB S35 R 4GFFRAK . 0. 10 U/ (kg - d) 21
FESH RG2S 12 h CK-MB 58 ST R AR,
0.15 U/ (kg « d) ATESTH G BES R )5 6 h CK-MB
S ARITIR AR, 0.20 U/ (kg - d) 413E 55 HORS 1B
B35 CK-MB B7EIEREEN . Wk3.

k3 BUERFAFIAEFMNEHRRY Z 5L BB & fLFE CK-MB K-F(n=10,x +s,U/L)

Tab.3 CK-MB levels in each group at different times after injection of different doses of glargine
A5 ESEG6h A5 12 h HE4E 24 b 45 48 h ESE T2 h
Xt R4 203.75 £24.98 151.94 £21.15 125.12 £15.77 88.49 +5. 98 77.12 £17.98
0.05 U/ (kg - )4 56.74 +6.41" 46. 86 £6. 04" 38.22 +4. 179 32.52 +4.19 21.44 +4. 14"
0.10 U/ (kg - d)4  33.87 +4.35V 3 25.04 £3.01"® 17.39 £3. 60" @ 15. 14 £3.46V® 12.49 £2.95V®
0.15U/(kg - ) 25.47 £3.53V @3 23 24 33 330D 90 5343 8603 9 0423863 17,963,903
0.20 U/ (kg - )4 20.91 +2.61"V @@ 20 29 +3 350D W90 69 43 10BN 19 24 43 63N H D@ 1g 5849 34N
O E3F AL, P <0.05; % 5%50.05 U/ (kg + d) 41 H%EE, P <0.05; 545 0. 10 U/ (kg + d) 4l 0%, P <0.05;“ 545

0.15 U/ (kg - d) 4H e, P <0. 05

2.4 LDH
TEATHAR B 35 6.12.24 48 Je 72 h, X} i
21 3% LDH 7Kp 5 25 e T30t 4 41, Hopef)i 3 d
JEAIAE T AR, 22 A LR R (P < 0.05) 5
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k4 BUBRHEERAEANBHERE G FH & mE LDH AF (n=10,x%s,U/L)

Tab.4 LDH levels in each group at different times after injection of different doses of glargine

A HHE6 h HEHE 12h AT 24 h HAHE 48 h HEAE 72 h

oyt 834.88 = 16. 42 797.19 +14. 43 759.76 + 14. 92 724.45 +16. 68 655.43 +22.69

0.05 U/ (kg - d) 4 289.62 +47.56'" 238.13 £22.65" 223.69 +19. 64" 209. 47 £22. 09" 186. 94 +33. 96"

0.10 U/ (kg - d)#4 222.87 +12.82V 214,83 £8.95V® 190.72 +12. 46V 184.68 +7.43(V 173.53 £12.60V

0.15 U/ (kg d) 4 188.27 £21.26'V @) 185,22 +16.21°V @3 173,33 £16. 94 P 3 168.37 £11.93 V@3 157 37 412,35V @G
0.20 U/ (kg + d) 41 166.30 14.76 V161,99 +12. 450D W57 62 £ 14,73V DD W61 74 +13.40D @@ 154 23 +8, 95DV ®)

O G IRLE AL, P <0.05; 5%50.05 U/(kg - d) A Hoke, P <0.05; 545 0.10 U/ (kg - d) ZH L%, P <0.05; Y 54
0.15 U/ (kg - d) 4L Eb%:, P <0.05

2.5 BUN R ZE G 72 h BUN 78 RIFIRFK, 0. 10 U/ (kg

S HRBES R G 6.12.24 48 J 72 h, %}
ZH 1M BUN /K- 35 - HoAh 4 41, Hbets 3 d J5ih

d) 0 HORG R B 2 )5 24h BUN S5 9 RTF UG R
%, 0.15 U/ (kg + d) 40 }2 0.20 U/ (kg - d) ZH 15}

AT RME(P <0.05) . 0.05 U/ (kg - ) AHIESHAF  HKBRES R BUN IR IEH R A, WS,

kS5 HAUABRFEHARAMNEHKERES R E LR & F BUN AF (n=10,x 5, mmol/L)

Tab.5 BUN levels in each group at different times after injection of different doses of glargine
4151 HEHJE 6 h ESE 12 h TESTIE 24 h HE4E 48 h GG T2 h
it B 2H 14.72 0. 84 11.96 +0.93 11.47 22,12 10.85+1.72 10.16 £1.76
0.05U/(kg- )4 10.59 +1.90" 9.32+1.06" 8.65=1.02" 8.42 0.74" 8.03 +0. 88"
0.10U/(kg- ) 9.36+0.85V® 8.75 £0.76V® 7.40 £0.94 3 6.15£1.240® 4.00 £1.46®
0.15U0/(kg- ) 6.680.70"PC3) 518 +£1.26VF 451 £0.79 D) 424 20.76VPF 4,75 £0.89 D)
0.20 U/(kg- )H  4.86+0.76" DD 360 +1 25V DD 4 04 40,650 DD 4 35,0, 88 @ 37741 8NHDW

O IR AL, P <0.05;% 5450.05 U/(kg - d) A Hke, P <0.05; 545 0.10 U/ (kg + d) ZHH6#, P <0.05; Y 54

0.15 U/ (kg - d) 4L Eb%E, P <0.05

2.6 Cr

TR HAS R 25 612,24 48 J2 72 h, Xt ]
ZH M Cr 7K J 25 e A AL, Bt 3 d ekt
T, Z A G FE L (P <0.05) ;0. 05 U/ (kg
- d)ZH 1M Cr /KPR T X R H, & T 0.10 U/
(kg + d)41.0.15 U/ (kg - d)41 /% 0.20 U/ (kg - d)

H,ERAG 2 L (P <0.05), 0.05 U/ (kg -
d) 2R HRG RS 25 48 h Cr 58 FIF IR K.
0.10 U/ (kg - ) HITEF HAERE KRG 6 h Cr 54
FIFIRFEAR,0. 15 U/ (kg - d) 20 12 0.20 U/ (kg -
d) 21 5 H ORI S R 5 Cr 346 IE % 78 B M.
W36,

k6 BABRFEHRTEANEHEREFETEE ZME Cr AP (n=10,x £5, umol/L)

Tab.6 Cr levels in each group at different times after injection of different doses of glargine

A5 {E4TE 6 h HEHTE 12 h [T 24 h HT)5 48 h EHET2 h

popee] 144.29 +8. 74 142. 14 £7.09 135.07 +4. 66 129.54 £6. 13 126.71 £7.17

0.05 U/(kg - d)4H  126.34 +4.39" 120. 10 6. 55" 116.36 £5.79'" 113.18 £5.98" 108.40 4. 86"

0.10 U/(kg - d)4H 112.06 £6.40V®  108.87 £6.58"* 05.47 £4.467®  103.49 £8.33" 96,69 +7. 72V @
0.15U/(kg - d)#H 102.52£6.23 V@3 91,97 £7.48V@ ) 91 18 +4.80" P 77,18 £6.73V P 76,88 +6.73V D
0.20 U/(kg - d)2H  90.91 5. 13(V@ M g0 37 44 57V 79 64 47,09V ® 73 78 45 95V D69 9] 46,37V D@
W G x R AL, P <0.05; 5550. 05 U/ (kg - d) 41HAE, P <0.05; 545 0. 10 U/ (kg - d) 4148, P <0.05;' 545

0.15 U/ (kg » d) 4L [b%E, P <0.05
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