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[ Abstract] Objective To investigate the efficacy, safety, and mechanism of topical application of aloe vera gel
(AVG) to treat diabetic chronic cutaneous ulcers in Bama miniature pigs. Methods The Bama miniature pig model of
diabetic chronic skin wounds was constructed and the model pigs were randomly assigned to AVG daily administration
group (AVG QD), aloe vera gel every-other-day administration group (AVG QOD), and diabetic control group (DC). A
non-diabetic chronic skin wounds model pig was set as the non-diabetic control group (NDC). Treatment efficacy was
evaluated based on the amount of time needed for complete healing of the wounds, healing rates, granulation growth
rates, and skin histopathological changes. Safety was evaluated according to whether adverse reactions were observed. In
addition, the dynamic changes of the relative expression levels of miR21, miR29a, miR126, miR146a, miR155, and miR210
in wound granulation tissues were examined. Results 1) Efficacy and safety: The amount of time needed for complete
healing of the wounds was shorter in the NDC group than those of the three other groups, DC group, AVG QD group,
and AVG QOD group (all P<0.05). The amount of time needed for complete healing of the wounds was shorter in the
AVG QD group and AVG QOD group than that of DC group (all P<0.05). The amount of time needed for complete
healing of the wounds was shorter in the AVG QOD group than that of AVG QD group (all P<0.05). No adverse reactions
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were detected in the whole process of AVG topical treatment. The granulation growth rate of NDC group was higher than
those of DC group, AVG QD group, and AVG QOD group (all P<0.05). The wound healing rate of NDC group was
higher than those of DC group, AVG QD group, and AVG QOD group (all P<0.05); the wound healing rate of AVG QOD
group was higher than those of DC group and AVG QD group (all P<0.05). 2) Histopathology: The results of HE staining
light microscopy showed that collagen fiber production increased, and that microvascular formation with slight
inflammatory cell infiltration was observed in the dermal interstitium at the initial stage of wound healing after AVG
treatment. One year of after complete healing, pathological examination results of wound healing skin showed that the
epidermal keratinization was complete, that collagen was arranged neatly and orderly, and that many microvessels were
found in the interstitium. The results of picric acid celestite scarlet staining showed that, after AVG treatment, type [

collagen mainly increased in the initial stage of wound healing, type Il collagen gradually increased when the wound
healed completely, and the collagen was arranged neatly during the whole process. 3) The relative expression of
microRNAs: The relative expression of miR21, miR126, and miR210 in NDC group, AVG QD group, and AVG QOD
group were higher than that in DC group (all P<0.05). The relative expression of miR29a and miR155 in NDC group,
AVG QD group, and AVG QOD group was lower than that in DC group (all P<0.05). The relative expression of miR146a
in NDC group was higher than that in DC group (P<0.05). Conclusion AVG topical application can shorten the time
needed for complete healing of diabetic chronic wounds in Bama minipigs. The wound healing speed of the alternate-day
treatment group was faster than that of the daily treatment group. No adverse reactions were observed over the course of

the treatment. The mechanism may be related to the up-regulation of the expressions of miR21, miR126, and miR210 and

5 53%

the down-regulation of miR29a and miR155 in wound granulation tissue.
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Fig 1 Illustration of the model of diabetic chronic wounds on the back of

a minipig on one side
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Fig 2 Wound healing process and dynamic changes of skin scars
22 AFERKEMUEREE
PR R B I 7 2250 BT, TR 2 A K 32 Bl s ) 7
B AR, P ZF A SOR R, NDCAL R 2R A4 K%



956 PR AE2A A (B 2R

5 53%

(93.7%+1.0%) 53 5755 T DC (86.6%+0.9%) . AVG QD4
(80.6%+0.9%) LA X AVG QOD# (83.8%+1.3%), 2= 744
it L (P¥<0.05), DCAMNHFAEKERKEAVG
QODH £ F G243 L (P>0.05), (AP A ZEAE KR
¥ TAVG QDA 25 ¥AH it 5 L (P¥)<0.05),
AVGIRITIF AR R E TR M N AR R

AEARA ., 0 TR A7 23R Bt 5 ik [R) A8 Ak T 348 5 28 504N
[, 6 AR, NDCZH 15 % 75.3%+0.8% ) 431l T DC
211(66.6%+0.7%) . AVG QD1 (66.0%+0.7%) X AVG QOD
21(72.7%+0.9%) , 27 IAH G243 X (P¥)<0.05); AVG
QODH A4 %5 T'DCLH M AVG QDZH, 2 FIH Gt
B X (PH¥<0.05), AVG QODVAYFREIRTI B AT &%
23 RIBARENE

VAP IR D15, D60 LK Y 1HY Bz ik 20 bR AR i A7 B
M, HEZ A8 (1613) 2546 73 ) i/ P 25 BE IR T 9 0 4
B, G i PR R ACE R , HFS) RS T DC2H AT
DL AE W S 4 SR AR 22 8 RE A LI I, IR T HE B 2L
HEB A3 I AR s NDCZH AV G QDA L7 ] 57 = & Y
UG N 2GRN, ] A~ B .

TERIR KRR Ye (o ([4) ion: DISHE, DL T B

NDC D15

(BB L) i E S, SNDC4. DCAM L, AVG QD4
T 7R fie Jit b 2 348 s DeoRs, LA TN AU J (4 fa) S 3, 5
NDCHl . DCAAML, AVG QDAL JFHES B 4 554 5
Y1HF, NDC4l. AVG QDZHFiZ 20 T B 1Z 734,
P2 R 2 0 TR 5 . >R F Image-Pro Plus {55 Hr
AYHHENDCAH . DCH . AVG QDAL T /T AU R T4
o3 H, B R BIAE BT IHE S R T/ TR e S5t Lu A8 43 )R
40.18, 5.31, 58.14, D60HT 41.47, 0.14, 0.74; YIFfNDCZ
5AVG QDA 1 /M AUHE 5 LB 4619, 5.93,
2.4 BIEAZFHAmicroRNAsFTIEHEHAET

PR R 5 I i 25 0 25 s 45 41 R miRN AsHE
hFik 2 R WA G E L (PH#<0.05), NDCA
(1.87+0.20) . AVG QD#1{(2.25+0.23), AVG QOD#L
(1.86+0.23) miR2 LAHXf F ik 5 #R = TDCAL(1.03+0.18),
ZRIE G E R L (P < 0.05) . NDC#(0.91+0.05) .
AVG QD#1(0.82+0.08), AVG QOD#{(0.85+0.06)
miR29aMI %t Fk BT DCA (1.30+0.05), 27 H 5
27 X (PH)<0.05) . NDC41(1.65+0.24) . AVG QD4
(1.50+0.14) . AVG QODZH (1.48+0.24) miR 126X} # A &
¥ TDCA1(0.75+£0.17), 22 A G it 2% 3 L (PH<

AVG QD D155

AVG QD D60

3 &Y IR E R iE Bk S E AL HES & (D15.D60:x 10; Y1:x 20)
Fig 3 HE staining of skin wound tissues after different periods of time post treatment (D15 and D60: x10; Y1: x20)
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Fig 4 Sirius Red staining of skin wound tissues after different periods of time post treatment (x400)
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Fig 5 Dynamic changes in the relative expression of miRNA in granulation tissues in different groups over the course of treatment
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