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四.指導教官の意見

劉先生は、 1995年10月に来日以来、当研究室で、 「新しいヘパリン化処理法を応用した
新生児用ECMOシステムの開発Jをはじめとして、 「高頻度振動換気法と気道損傷J、J腹圧の呼吸循環に及ぼす影響Jなど幅広い分野にわたり、活発に研究活動を続けてい

昨年度はみ貴財里の補助を得て、 「輸液ホ。ンフ。の性能の検討」の研究にたずさわり、そ
の成果を学百で報口し、高い評価を得ている。
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Report 

1 graduated企omSun Yat-sen University ofMedical Science at Guangzhou 

in 1988 and started my physician's career in Guangdzhou Children's 

hospital. During the past seven years， 1 have done clinical and research 

works in Pediatric Care medicine. In was promoted as an assistant in 

Pediatrics. Since the October of 1995， 1 have begun my study and research 

work in National Children's Medical Research Center， Tokyo. My research 

work is to develop the technology of arti五cialventila tion and artificial 

circulation. The purpose is to improve the survival rate and quality of life of 

critically ill children. 

Here 1 should say thanks to the Japan-China Medical Association for their 

economlc suppo抗 forme. With these help， 1 have done my research work 

smoothly in the Department of Pathophysiology， National Children's 

Medical Research Center. Here 1 would like to introduce my research work 

which 1 have mainly done during the past one year_ 

1. High Frequency Oscillation Ventilation (HFO) 

High frequency oscillation ventilation (HFO) now has become popular in the 

critical care medicine area. HFO is mainly used in the management of acute 

respiratory failure with air leak， hypoplastic lung， and persistent pulmonary 

hypertension. In Japan， for the newborn patients with ARDS (acute 

respiratory distress syndrome)， HFO were used surround 20-30%. HFO is 

considered a less invasive way of ventilation fragile lungs since it dose not 
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involve intermittent stretching of alveolar walls. Contrarily， in the low 

compliant， atelectatic lung， the conventional ventilation not only has to 

produces a pressure within the lung in excess of alveolar “opening pressure" 

in order to achieve 0勾rgenexchange ， but also has to use high level of positive 

end e:xpiratory pressure (PEEP) to prevent the lung collapse during the 

e:xpiratory phase of the respiratory cycle. It is this constant opening and 

closing of terminal airway units under high pressure that results in further 

injury to the already damaged lung. HFO offers an entirely different 

ventilation strategy for dealing with this form of lung disease. Increasing 

airway pressure by adjusting fresh gas flow can raise mean airway pressure 

(MAP) above alveolar opening pressure and maintain lung volume at this 

level， where the small airway pressure swing around the mean will be less 

injurious to the lung by avoiding the continual cycle of inflation and collapse 

terminal lung units. In 1993， Ogawa and Miyasaka et al conducted a 

multicenter randomized trial in nine neonatal ceuters in Japan. The result 

demonstrated HFO was effective and safe in the treatment of respiratory 

failure for preterm infants. There are now several publications 

demonstrating that HFO decreased barotrauma in very low weight infants， 

decreased incidence of BPD in infant respiratory distress syndrome and a 

reduction in the requirement for ECMO therapy in term infants with ARF 

(acute respiratory failure) and an 01>40. In addition， the ease of control of 

C02 make HFO an attractive option in PPHN where the induction of a 
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respiratory a1ka1osis can reverse right to 1eft ducta1 shunting without the 

necessity to hyperventi1ation with high peak inspiratory pressures which 

1ead to pulmonary barotrauma. Following the recognition for its benefits. 

HFO has been extended to be used in infants， chi1dren and adu1ts. 

Last year， a new venti1ator of HFO has been deve10ped for using to the 

chi1dren and adults in Japan. 1 have been eva1uated this venti1ator in the 

anima1 e:xperiments and con五rmthat this new venti1ator can be used not 

only for chi1dren but a1so for adults. But there are some prob1ems remained ， 

for examp1e， the protection企ominfection， deducing the noise， et al. 

Many studies have been done about 1ung injury and 1ung protection 

strate窃Tconcerning HFO. But there is 1ess studies about tracheobronchea1 

lnJu巧Tof HFO. Last year the experiment about airway injury has been done 

by us. In this experiment， we compared the airway histopatho10gic findings 

in kitten given Conventiona1 Mechanica1 Venti1ation (CMV) with those seen 

after HFOV. Seventeen norma1 kittens were pa!-"a1yzed and mechanically 

venti1ated for 24 hours. Seven were treated with CMV， and e1even with 

HFOV. A semiquantitative histopatho10gic scoring system was used to 

grade tissue changes in the carti1age cricoidea， mid trachea， trachea at the 

tip of endotrachea1 tube， carina， and right mainstem bronchi. The degree of 

damage was mi1d in both of groups， even the part at tip part of endotrachea1 

tube and carina which were thought the main inf1uenced part by fresh gas 

flow and vibration. There was no significant difference in the extent of injury 
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between the two groups. High-frequency oscillatory ventilation appears to 

result in no greater degree of airway damage than conventional positive 

pressure ventilation. 

2. Disposable infusion pumps for home care and pain 

management. 

The disposable infusion devices have the advantages of lightweight， 

great mobility， noneed of electricity， easy concealment and easy to be use by 

the patients. Now they have been widely used for infusion therapies and 

patient transportation. The potential problems now is that the f10w rate 

may not consistent through the whole infusion， and the infusion accuracy 

mayva巧Tfrom device to device. The infusion speed may also be inf1uenced by 

n凶dviscosity， temperature， type of venous access， catheter patency， and 

patient body position. 

Last year， we introduced a new disposable infusion device， 

Coopdecch Syrinjector (Daiken Medical， J apan)， which is called a syringe 

type and using negative pressure for infusion. The infusion accuracy and 

consistency have been investigated by us. At the same time the inf1uence of 

the room temperature， device's position also have been studied. The result 

suggested that the new disposable infusion device can provide more accurate 

and consistent infusion f10w than other type disposable infusion devices， 

such as the balloon type. We also suggested this device can be used for intra-
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arterial monitoring system. 

3. Evaluation of an Extracorporeal Membrane Oxygenation System 

(ECMO) Using a Nonporous Membrane Oxygenator and a New 

Method for Heparin Coating. 

Extracorporeal membrane 0勾 genation(ECMO) has been successfuly used 

to treat re企actoryneonatal respiratory failure. Its application in clinical 

uses tends to be wide， for example in premature newborn， in pediatric 

patients and adults who have the refractory heart and respiratory failure. At 

present bleeding complication is the principal cause of morbidity and 

mortality in infants treated with ECMO. This problem limits its usefulness 

in clinical application. To resolve the anticoagulation problem in ECMO 

system， heparin-coating or immobilization is the most explored and 

promising approach. 

Various types of heparin-coated surfaces have been developed to overcome 

the risk of major bleeding resulting from systemic heparinization during 

extracorporeal circulation. Two products with heparin-coated surfaces are 

now commercially available for cardiopulmonary bypass. Heparin is 

immobilized covalently in one (Carmeda Bioactive Surfaces; Medtronic， 

Anaheim， CA) and ionical in another (Duraf1o II; Baxter， Irvine， CA). 

Covalent binding should be suited for those sircuit used for long periods 

because the covalently bound heparin is known to be more stable compared 

with ionically bound heparin. Heparin molecules， to allow their free 
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mo1ecules. In Carmeda Bioactive Surfaces (CBAS)， the bonds between 

heparin mo1ecules and spacer mo1ecules ω01yethy1eneimine; PEl) are 

cova1ent， but those between spacer mo1ecules， and base materia1 are ionic. 

We have recent1y deve10ped a new method in which all the bonds invo1ved 

are cova1ent with an aim of augmenting the stabi1ity of the immobi1ized 

heparin for 10ng-term extracorporea1 membrane oxygenation. 

The major drawback of the current heparin-coated systems is 

inevitab1e p1asma 1eakage caused by the use semipermeab1e membrane 

O勾Tgenator.ECMO， in contrast to cardiopulmary bypass of re1ative1y short 

duration， provides cardiopulmonary support over a 10ng period. Freauent 

exchange of 0珂Tgenatorscaused by p1asma 1eakage is a serious prob1em 

because it is accompanied by rapid hemodynamic changes， 10ss of circulating 

p1ate1ets， and greater reqirements for b100d transfusion. Si1icone-based 

membrane 0司Tgenatorsare routine1y used for 10ng-term pulmonary suppo此，

but heparin coating these 0珂Tgenatorshas not yet been reported because of 

techica1 difficulties. 

This study was performed to eva1uate a new heparin-coated ECMO 

system that shou1d reduce the amount of systemic jeparinization whi1e 

preventing p1asma 1eakage. A miniature ECMO system inc1uding a 

membrane 0勾 genatormade of a doub1e-1ayer po1uo1efin hollow fiber， which 

is know to be resistant to p1asma 1eakage， was coated by heparin with a new 

cova1ent binding method. We eva1uated the stabi1ity of the immobi1ized 
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heparin in vitro and the feasibility of this system in animals. Samples of 

hollow fibers and tubing were rinsed at 40 C for four days in normal saline， 

Ringer's lactate， and 1mol/L NaCI solution. Heparin activities on hollow 

fibers after rinsingwere 99+2.3% (mean+SD)， 96+3.9%， and 93+2.0% of 

the control in each solution， while those of the tubing were 87+4.1%，86+ 

3.1%， and 76土8.6%，respectively. Veno・arterialECMO using this heparin-

coated system were performed no宣vebeagles (8 to 12 Kg) for 10 hours. 

Neither major thrombus formation nor plasma leakage was detected during 

the procedure in spite of a low f10w rate (300 ml/min) and reduced activated 

clotting time(mean. 128 seconds). Platelets decreased to 52% of the control 

ω<.01) at 1 hour， but no progressive decrease was seen thereafter. 

Antithrombin-III decreased (pく.01)and thrombinlantithrombin III complex 

increased (p<.05 at 4 hours and pく.01at 6， 8， and 10 hours) during bypass， 

but the changes of五brinogenand fibrinopeptide A were not significant. 

Fibrinogenlfibrin degeneration products， fibrinopeptide B s 15-42， and 

plasma-free hemoglobin levels did not rise significant. 02 transfer of the 

O勾唱enatorsat a f10w fate of 300 ml/min were 12.3土O.4mUminat 30 

minutes， 14.3+1.2mL/minat 5 hours， and 14.7+4.7mL/minat 10 hours (no 

statistical difference). Histological examination of the brains and the 

kidneys showed no evidence of thrombolic sequela in any of the animals. 

These results suggest that this new system is a promising device for long-

term ECMO in which the amount of systemic heparinization can be reduced 
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with the minimal possibility of plasma leakage. 

Finally thanks the Japan-China Medical Association again. Also thanks 

my instructors， K Miyasaka， S Nakagawa， and all the staff of the Dep. of 

pathophysiology， National Children's Medical Research Center. 

くぜ>



Thesis: 

1. Infusion speed accuracy and consistency of disposable infusion pumps. 

J Pediatr Chil Health 33:895， 1997. 

2. Evaluation of continuous intra-arterial blood gas monitoring under rapidly 

changing body temperature in pigs. 

Clinical Pediatric Anesthesia 3(1):153-158， 1997 

3. Evaluation of an Extracorporeal Membrane 0司rgenation8ystem Using a 

Nonporous Membrane Oxygenator and a New Method for Heparin Coating 

Journal ofPediatric 8urgery 32(5):691・697，1997 

Presenta tion: 

1. Evaluation of four disposable infusion pumps 

9th Asian Pediatric Congress. 23rd-27th March 1997， Hong Kong 

2. Using of disposable infusion pumps for home care 

24th Congress of Intensive Care Medicine of Japan， 15・16thMay， 1997， 

Morioka， Iwate， Japan 
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第19回日本麻酔・薬理学会総会

講演抄録集

平成 9年6月12日(木)・ 13日(金)

会長 細山田明義

昭和大学医学部麻酔学教室

干142東京都品川区旗の台ト5-8
TEし 03-3784-8575
FAX. 03-3784-8357 
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C-17 鼓室形成術直後に肺水腫を発生した 1{7IJ 

帝京大学市原病院集中医療センター 後藤幸子、他6名

C-18 脳内結核腫で救急受診した若年者の術後管理の l例

帝京大学市原病院集中沿療センタ一 白土瑞技、他6名

1 ・ゐ'>で
薬物の効果と持続注入ポンプ 14:30......15:30 座長 古家 仁(奈良医科大学)

C-19 ウリナスタチンが人工心肺中の interleukin-8 (IL-8) 

および P一日 1e c t i nに及ぼす影響

C-20 ARDSに対するウリナスタチンの経気道的投与

急性期および慢性期での治療効果の比較検討一

度磨義塾大学麻酔学教室 大内貴志、他4名

埼玉医科大学総合医療センター麻酔科 川崎 潤、他6名

C-21 低用量アミノフィリン投与は全身麻酔後の低酸素血症に対して有効

C-22 ディスポーザブ、ル携帯型持続微量ポンプの評価

一在宅庭痛管理応用の観点から一

近畿大学麻酔科学教室 田仲毅至、他6名

国立小児医療研究センター病態生理研究室 劉 冬梅、!他5名

C-23 微量輸液回路を用いたプロポフォールの簡便な投与方法

社会保険横浜中央病院麻酔科 増田都志彦、他5名

C-24 速度可変式簡易持続注入ポンプを用いた完全静脈麻酔においての

術中・術後痔痛管理

日本大学麻酔科学教室 長島真治、他4名

嬉痛管理 15:30......16:30 座長宮崎東洋(順天堂大学)

C-25 帯状庖疹後神経痛に対する末梢循環改善薬の効果

-PGE1テストによる効果予測の有用性一

奈良県立医科大学麻酔学教室 山上裕章、 他4名

C-26 発症後長期間を経た帯状癌疹後神経痛症例に対する

硬膜外腔へのケタミン注入の効果

近畿大学麻酔科学教室 蔵 昌宏、他7名

C-27 帯状癌疹後神経痛の難治例に対する 10%リドカインクリームの有用性

}I国天堂大学麻酔科学教室 井関雅子、他6名

C-28 帯状癌疹後神経痛 (PHN)の誠治療

北里研究所東洋医学総合研究所鋪灸診療部 石野 尚吾、他l名

C-29 持続皮下モノレヒネ注入法による下腹部手術術後鎮痛法

杏林大学麻酔学教室 巌 康秀、他5名
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C-21 低用量アミノフィリン投与は全身麻酔後の低酸素血症に有効

近畿大学医学部麻酔科学教室

0田仲毅至蔵昌宏有光正史河田圭司泉貴文奥田隆彦古賀義久

全身麻酔後の低酸素血症の原因には，前投薬・麻酔薬・術後痔痛また呼吸機能など多くの因子が挙げ‘られ

る.今回，術後の回復室において低酸素血症(Pa02<80mmHq，Fi02・0.4)に対して低用量アミノフィン

(2mq/kq)を投与して.その影響について横討したので報告する.

【対象と方法]全身麻酔後の回復室でフェイスマスクによる酸素投与(Fi02: 0.4)にもかかわらずー動脈血ガ

ス分析でイ丘酸素血症(Pa02<80mmHq)を呈した58症例を対象とした.対象群ではFi02を0.5以上に上昇させ

て守 15分後の動脈血ガス分圧・血圧・脈拍数について酸素投与前と比較検討した.一方司アミノフィリン群

ではFi02を0.4のまま維持して司アミノフィリン2mq/Kqを5分間で静脈内投与し，投与終了10分後に同様の

項目について測定して投与前値と比較した.統計学的横討としてpaired ιtestを用いてp<0.05を有意差あ

りとした.

{結果]対象患者の平均年齢ー身長‘体重および回復室入室後の動脈血ガス分圧では，両群聞に有意差を認

めなかった.Pa02は対象群では平均67土6mmHq(mean:!:::SD)から95:!:::7mmHqに，アミノフィリン群では

70士4mmHqから 128:!:::13mmHqとそれぞれ有意な上昇が認められた. Fi02を考慮したとき司 Pa02はアミ

ノフィリン群の方が対照群に比して有意に上昇した. PaC02・平均動脈圧・脈拍数は両群聞に有意差を認

めなかった.また，対象患者のうち術前術後の胸部レントゲン写真上明らかな異常所見を認めた症例はなか

った.

[結語}術後の低酸素血症に対して2mq/kqのアミノフィリン投与は循環動態に影響を与えないで低酸素状

態を改善するために有用である.

C-22 ディスポーザプル携帯型持続微量ポンプの評価

一在宅癖痛管理応用の観点から一

国立小児医療研究センター 病態生理研究室、国立小児病院麻酔集中治療科*

仁湖冬梅、鈴木康之*、宮坂勝之、張欽明、杉山正彦、中川 l陀

ディスボーザブル携帯型持続微量ポンプ (DP) は、電気を必要とせず、また、軽量であるという利点から、

入院中のみならず在宅での感痛管理への応用が期待される。我々は、現在使用 i可能な 4種類の DPの輸液述j支

の精度と一定性に加え、環境温や DPの位置が輸液速度に及ぼす影響を検討した。 [}i法]対象の DP~i 、
バルーン型である J'{クスターインフューサTー(パクスター、 B)、DIBカテーテル(三矢メデPイカ]レ、 D) 、

シコーアフユーザーA (ニプ口、 S) と、シリンダー内の陰圧を~~1lí)JiW としたシリンジ出であるクーデックシリン

ジェクター(大研医器、 C) の計4種類である。 DPの輸液速度を、 Dではl.7ml/hl、Sでは 2.1ml/hl、Bと

Cでは 2.0mllhrに設定し、その実際の輸液速度を小児用点滴輸液セットと光也センサーを朋いiJllJ定した心・夫

測した輸液の精度と分散を 4種間で比較した。さらに、 3種類の環境温設定(久 25、37'C) において、また

DPの位置を 3段階に変化させ(仮想した心臓と同じ高さと、それよりも 50cmずつ高い場合と低い場合)、

同様の検討を行った。[結果]環境温が 25'Cで、心臓と同じ高さに DPを置いたときの輸液速度(輸液開

始 2時聞から 22時間まで)を表に示す。また、輸液速度は、環境温および DPの位置により影響を受けた。

[結論]DPの輸液速度の精度と一定性はポンプ聞で異なり、なかではシリンジ型 (C)が最も安定してい

た。また、輸液速度は環境温や DPの位置により影響を受けるため、在宅も合む|臨床使用においては、それら

を考慮する必要がある。

ポンプ(設定輸液速度;ml/hr) B (2.0) D (l.7) S (2.1) C (2.0) 

平均輸液速度 (ml/hr) 2.10 l.69 2.06 2.11 

輸液速度の分散係数(%) 5.0 15.5 6.7 2.9 
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