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【Abstract】 objective To observe the effects of microporous porcine acellular dermal matrix 

(ADM)combined with bone marrow mesenchymal cells(BMMCs)population containing bone mesenchymal 

stem cells(BMSCs)of rats on the regeneration of cutaneous appendages cells in nude mice． Methods 

Split—thickness dermal grafts，20 cm ×10 em in size and 0．3 mm in thickness，were prepared from a healthy 

pig which was sacrificed under sanitary condition．Laser microporous porcine ADM (LPADM)was produced 

by laser punching，hypertonic saline solution acellular method，and crosslinking treatment，and nonporous 

porcine ADM (NPADM)was produced by the latter two procedures．Then the appearance observation，his。 

tological examination and scanning electron microscope observation were conducted．BMMCs were isolated 

and cuhured from tibia and femur after sacrifice of an SD rat．Osteogenic and adipogenic differentiation ex— 

periments were conducted among the adherent ceils in the third passage． Then they were inoculated to 

LPADM and NPADM to construct BMMCs—LPADM and BMMCs—NPADM materials． Twenty—one healthy 

nude mice were divided into BMMCs—LPADM+NPADM group(A，n =6)，LPADM+split—thickness skin 

graft group(B， ：6)，BMMCs—LPADM +split—thickness skin graft group(C，n=6)，BMMCs—NPADM+ 

split—thickness skin graft group(D，n=3)according to randomized block．After anesthesia，a 2 ca×2 cm 

full—thickness skin defect reaching deep fascia was reproduced in the middle of the back of each nude mouse， 

and a split—thickness skin graft of the same size was obtained，and then prepared skin grafts were transplan— 

ted to cover the wounds respectively．On post transplantation day(PTD)5，7，and 14，local condition and 

adverse effects observation was conducted；one nude mouse was sacrificed each time to harvest all the trans— 

plant for tissue structure observation with HE staining．On PTD 7 and 14，neonatal skin appendages in corre- 

sponding composite materials were observed with transmission electron microscope． Results (1)LPADM 

and NPADM appeared to be porcelain white，soft，and flexible．No cellular component was observed in acel— 

lular dermal matrix． Scanning electron microscope showed that the collagen fibers were orderly arranged． 

LPADM had microporous structure．(2)Cells in the third passage were orderly arranged with the shape sim— 

ilar to fibroblasts with high growth speed．(3)Induced differentiation experiments showed that cells could 

differentiate into osteoblasts and adipocytes．(4)On PTD 5，the NPADM in group A was dry in part；skin 

grafts in group D were dry and necrotic，and there was no infection and inflammation in groups A and D； 

skin grafts in groups B and C survived． On PTD 7 and 14，the overlaying material in group A was black， 

dry，and hard in part；the skin grafts in group D turned to be completely black，dry，and necrotic，and pale 

yellow clear exudate was found in subcutaneous area；there was no obvious purulent discharge in groups A 

and D；the appearance of skin grafts in groups B and C was close to the surrounding skin．(5)On PTD 5 

and 7，in groups A，B，and C，vascularization was apparent in the pores of dermal matrix，and red blood 

cells could be found．In group D，skin grafts were dry and necrotic． On PTD 14，in groups A，B，and C， 

the pore structure of dermal matrix was fully vascularized in which a large number of red blood cells were vis- 

ible．In group A，the microporous dermal matrix survived， but the overlaying NPADM was not attached 

closely．In groups B and C，the skin grafts were closely connected to the dermal matrix，and no cutaneous 

appendages were observed．In group C，special monolayer cells were found at the junction between skin graft 

and dermal matrix．(6)Skin grafts in group D failed to survive：they were not observed with the electron mi— 

croscope．On PTD 7，there were no significant differences among groups A，B，and C．On PTD 14，no se— 

baceous gland--like cell or sweat gland--like cell and no newborn nerve ending were observed in skin grafts in 

groups A and B，in spite of the immigration of fibroblasts． In group C，a large number of new capillaries 

were observed at the junction between the skin graft and dermal matrix；rough endoplasmic reticulum of fi— 

broblasts proliferated exuberantly； newborn unmyelinated nerve endings were observed； single free sweat 

gland—like ceils and sebaceous gland—like cells were observed in superficial derma1 matrix． Conclusions 

LPADM ．which provides a ”cell niche—like” micro—environment for the migration and differentiation of the 

BMMCs population，when combining with the split—thickness skin graft，can induce exogenous differentiation 

of BMSCs in vivo，thus achieving the reconstruction of skin appendages． 
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本课题组曾研制出一种具有快速血管化能力的 

激光微孔化猪 ADM(LPADM)，能够提供中厚皮片移 

植所需要的早期血液运行 ，对 Fh等修复细胞 的生物 

学活性无不良影响⋯。为 了进一步验证 LPADM是 

否可成为骨髓问充质 干细胞(BMSC)合适 的细胞生 

态样载体，是否能够为 BMSC向皮肤附件的分化提 

供生理样“归巢”微环境，实现向皮肤附件分化突破 

的技术课题 。在上述研究的基础上 ，本实验拟将骨 
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象是否由移植皮片中本身残留的皮肤附件结构所 

致，为此笔者进行了局部样本的透射电镜观察，结果 

均为非腺腔样非成熟汗腺样细胞 、皮脂 腺样细胞以 

及无髓神经样细胞 ，这种缺乏功能性 完整排列成熟 

的结构 ，恰好说 明确为新生。(4)实验过程 中各 组 

均未观察到毛囊样细胞新生结构。相对 而言，毛囊 

的发育较复杂 ，需要外胚层和间充质的 20多种细胞 

的相互作用才可以完成，而作为中胚层来源的皮脂 

腺和汗腺 的发育 较 为 简单。笔 者 构 建 的这种 

LPADM细胞平台龛与皮肤组织胚胎发育时期所处 

的微环境有很大差距，这种差距可能在发育初期就 

决定了。也有可能是观察时间较短 ，毛囊发育所处 

的环境尚不健全所致。但更大的可能是毛囊的形成 

过于复杂，LPADM的真皮基质尚不足以提供如此复 

杂的微环境。笔者设想若改变干细胞的来源，选用 

毛囊干细胞或添加混合毛囊的培养基或移植混合毛 

囊细胞的BMSC，是否能在 LPADM提供的细胞平台 

中观察到毛囊新生的现象。若可行，则不仅可以从 

发育学和结构学 的角度重新认识 细胞 龛的生物性 ， 

也为修正调整完善 LPADM的真皮仿生学设计和深 

化微环境和干细胞的相互作用研究提供新的思路。 

综上，本研究显示当 LPADM处于在体微环境 

中，外源性 BMSC的迁移和分化具有 良好 的生物学 

活性 ，可在诱导下 自觉定 向分化成皮肤汗腺 、皮脂腺 

细胞，具有重建部分皮肤附件的潜能。 
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读作编“面对面’’之后 精彩续盼您的参与 

读 者 ·作 者 ·编 者 · 

中华医学会烧伤外科学分会(简称烧伤分会)2013年学术年会如期在北京成功召开，这次盛大的聚会因恰逢烧伤分会成 

立 30周年而显得格外隆重。《中华烧伤杂志》编辑部积极参与，在会场中时时可见编辑们活跃的身影。 

《中华烧伤杂志》为了在会议期间更好地配合烧伤分会成立 3O周年的庆典活动，为了与读者、作者及合作伙伴进行面对 

面的沟通交流，编辑部进行了特别策划，专门设立了杂志咨询台，从投稿过程演示到写作送审答疑，吸引了众多参会者驻足。 

大家还意外地收到编辑部精心准备的小礼物——文献检索卡，便于在课题设计或论文撰写中应用。 

这次会议不仅让我们重逢老朋友结识新朋友，更加直接地获取对办刊的认可和建议 ，同时在精彩的学术交流中得到学习 

并更新专业知识，为进一步办好《中华烧伤杂志》、发挥好平台效应起到了良好的促进作用。 

在此，诚挚邀约各位莅会专家、临床医师及护士同道结合 自己的专长，针对本次会议中涉及的热点、难点成文投于我刊， 

以飨广大读者、作者，推动烧伤学科进一步发展。 

注：请登录《中华烧伤杂志》官网“http：／／www．zhsszz．org”远程稿件处理系统投稿，稿件一经录用，将尽快安排发表。 
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