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Effect of systemic low-level light therapy on early systemic inflammatory response of severe burn rats

JIN Jian, HE Fang, LLUO Peng-fei, HU Xiao-yan* , XIA Zhao-fan
Department of Burn Surgery, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[ Abstract| Objective To explore the effect of systemic low-level light therapy (LLLT) on early inflammatory
response of severe burn rats. Methods Fifty SD rats were randomly divided into control group, burned model group,
single short-term LLLT group, single long-term LLLT group and the repeated short-term LLLT group, with 10 rats in
each group. After burning the rats in the single short-term LLLT group, the single long-term LLLT group and the
repeated short-term LLLT group were treated by low-intensity LED irradiation (640 nm) for 5 min once a day, 15 min
once a day and 5 min three times a day, respectively. The levels of tumor necrosis factor o (TNF-a), interleukin (IL)-13
and IL-6 and the leukocyte count in caudal vein were determined at 1 day before modeling, immediately after modeling
and on the 1%, 3™, 7® and 14" day after modeling; and the wound area was measured on the 3™, 7® and 14™ day after
modeling. The wound healing rate was calculated. Results Compared with the control group, the serum TNF-q levels in
the burned model and single short-term LLLT groups were significantly increased on the 1* day after modeling (P<C
0.05), and the serum TNF-¢ levels in the single long-term LLLT group on the 1% day and the repeated short-term LLLT
group on the 7" day were significantly increased (P<C0. 05); the serum IL-18 levels were significantly decreased on the
1** day after modeling in all groups (P<<0. 05), and then gradually recovered with the varied recovery rates; the serum

1L-6 levels in the burned model and the repeated short-term LLLT groups were significantly increased on the 1** day after
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modeling (P<C0. 05), then decreased; and the decrease of the burned model group was greater than that of the repeated
short-term LLLT group. While the serum IL-6 level was increased on the 3™ day in the single short-term LLLT group,
then decreased; and the level was significantly increased in the single long-term LLLT group (P<C0. 05). Leukocyte
counts of the burned model and the single long-term LLLT groups were significantly increased on the 1% day after
modeling (P<C0. 05), and it had no significant change in the other groups. The wound healing rate in the single short-
term LLLT group, the single long-term LLLT group and the repeated short-term LLLT group was significantly higher
than that in the burned model group (P<C0. 05). Conclusion Systemic LLLT use can reduce the serum levels of TNF-q,

IL-1B3 and IL-6 and leukocyte count in caudal vein of the severe burning rats and promote wound healing, with the effects
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varied with different irradiation modes.
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Tab 1 Serum TNF-q levels of rats in each group

es/(ng s mL 1), n=10, Tts

1 d before After modeling
Group .

modeling Immediately 1d 3d 7d 14d
Control 3.1740. 25 3.3140. 22 3.3340. 34 3.1240. 29 3.2640. 27 3.3140.13
Burned model 3.1440. 21 3.1840. 26 3.9540. 26* 5.52+0. 11~ 5.77+0. 34~ 6.3040.09*
Single short-term LLLT 3.10+0. 37 3.14+0. 25 3.5840. 38" 3.90+0.63*4 4,504£0. 234 4,6340.37*4
Single long-term LLLT 3.32+0. 30 3.21+0. 28 3.7240.14* 4, 82+0. 32 3.68+0. 22 3.4640. 20
Repeated short-term LLLT 3.45+0. 37 3. 4040. 36 3.4640. 28 3.3540. 37 8.2940.62*4 5.8940. 39*

TNF-q: Tumor necrosis factor o; LLLT: Low-level light therapy.

model group at the same time
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* P<C0. 05 vs control group at the same time; & P<C0. 05 vs burned
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Tab 2 Serum IL-1f levels of rats in each group

os/(ng s mL" 1), n=10, rts

1 d before After modeling
Group .

modeling Immediately 1d 3d 7d 14 d
Control 6. 98=+0. 86 7.09+0. 78 7.204+1. 37 6.91+40. 87 7.2640.52 6.95+0. 68
Burned model 7.1340. 67 7.13£0.71 0.93+0.18* 1. 60+£0. 23" 3.0340.35* 5.95+0. 93
Single short-term LLLT 6. 8540. 49 6.94+0. 66 3.60+0.70*4 6.1941. 04 6.97+0.78 7.31+1.19
Single long-term LLLT 6.5340. 55 6.5140. 38 3.58+0. 21~ 6.2440.32* 7.46+0. 64 6.9740. 69
Repeated short-term LLLT 6.70+0. 71 6. 7940. 54 4.80+0.51*4 4, 54%0.51 11.99+1. 06~ 6.6241.00

IL-1B: Interleukin 18; LLLT: Low-level light therapy. * P<C0. 05 vs control group at the same time; 2 P<C0. 05 vs burned model group at

the same time
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Tab 3 Serum IL-6 levels of rats in each group

es/(ng s mL™1), n=10, xts

1 d before After modeling
Group .

modeling Immediately 1d 3d 7d 14d
Control 19. 7345. 16 20.13+4. 54 18.5842.53 18.3344. 57 19. 3844. 80 20.47+4. 28
Burned model 18.69+3. 18 18.63+2. 77 49.09+1. 25 16.37+1. 68 14. 68+2. 86 46.57+1.80*
Single short-term LLLT 17.2642. 74 17.17+2. 63 16. 00%2. 29 34,9142, 27 21.86+1.03% 14. 6042 47
Single long-term LLLT 17.4342.74 16. 84+2. 60 32.23%+3.01 41,91+4.50* 79.8741.56* 150. 33436, 93*4
Repeated short-term LLLT 17.8743.53 18.1142. 90 64. 82414, 42*A 32,15%4.81*4~  30.06+2. 76" 47.24+£2.06*

1L-6; Interleukin 6; LLLT; Low-level light therapy. * P<C0. 05 vs control group at the same time; £ P<Z0. 05 vs burned model group at

the same time
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Tab 4 Leukocyte count in caudal vein of rats in each group

(L1, X109, =10, x+s

1 d before After modeling
Group .

modeling Immediately 1d 3d 7d 14 d
Control 8.00+2.08 8.62+2.98 7.98+1.65 7.50%1.48 8.62+1.51 8.164+2.08
Burned model 9.2842.98 9.31%2.28 22.2143.06* 26.47+3.05% 23.30+4. 47~ 20.26+3. 38~
Single short-term LLLT 8.70+2.23 8.96+2. 56 9.04+1. 32 9.43%+1.10 12.2242.13 11. 8041. 97
Single long-term LLLT 8.72+1.93 9.88+2.03 19. 7242.19* 19.0043. 36" 19.85+1. 28> 4.15+2. 41
Repeated short-term LLLT 8.37+1.57 9.14%1. 60 9.67%1.84 9.84=%1.49 11.67+2.52 11.33%1. 66

LLLT: Low-level light therapy. * P<C0. 05 vs control group at the same time
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Tab 5 Wound healing rate of rats in each group

%, n=10, x=*s
Time after modeling
Group
3d 7d 14 d
Burned model 18.9941. 18 44, 35+4. 67 63.7340. 80
Single short-term LLLT 45,0443, 15" 65.22%1.62" 82.46+1.57"*
Single long-term LLLT 43.86+2. 82 56.9241.57* 80.99+2. 11~
Repeated short-term LLLT 44, 7342.97* 57.79+1.57 81.71+1.89%

LLLT: Low-level light therapy. * P<C0. 05 vs burned model group at the same time
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