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以色列接受停火過渡提案-哈瑪斯拒絕

- 美國國務卿布林肯8/19宣佈以色列已經接受加薩停火協議過渡提案
- 美國總統拜登敦促哈瑪斯積極參與停火人質協議緩解中東局勢。哈馬斯則批
評該提案為以色列爭取時間繼續攻擊加薩，無益中東長期和平

- 以-哈雙方於停火問題上各持立場，需國際介入國際斡旋以緩解中東局勢

法新社

EPA

加薩衝突與國際抗議不斷
停火協議仍需克服重重困難

美國國務卿布林肯
會見以色列總理納坦雅胡

簡報者
簡報註解
https://www.aljazeera.com/news/2024/8/20/explainer-what-does-the-bridging-ceasefire-proposal-consist-of
https://www.bbc.com/news/articles/c5y3xzex72no
哈馬斯否認在加薩停火談判中“退縮” _FT中文網




以色列黎巴嫩衝突加遽中東危機蔓延

- 8/25以色列對黎巴嫩真主黨陣地發動戰機轟炸突襲，真主黨亦以火箭彈與無
人機攻擊以色列軍事基地與公路設施。以色列國防部長嘉蘭特宣布全國進入
緊急狀態，外交部則表示僅針對真主黨軍事機構防衛攻擊，無意發動戰爭

- 美國參謀首長聯席會主席布朗緊急抵約旦，部屬中東防務避免衝突擴大

EPA

加薩停火談判陷入僵局，伊朗革命衛隊總
司令暗示近日將對以色列發動大規模攻擊

那坦雅胡指揮以色列軍隊攻擊行動

美國參謀首長聯席會主席布朗

https://www.iranintl.com/

https://udn.com/



烏克蘭摧毀俄國橋樑中斷俄方邊境補給

- 烏克蘭繼續入侵俄羅斯庫爾斯克地區，建立緩衝區阻止俄國入侵烏東，烏克
蘭軍方8/18稱摧毀了俄羅斯第二座橋樑切斷補給穩固陣地

- 國際原子能總署總幹事拉斐爾·格羅西將訪查俄國庫爾斯克核電廠確保戰火衝
突中運轉安全

- 莫斯科受烏克蘭迄今發動最大規模無人機攻擊，俄國表示成功摧毀了 45 架烏
克蘭無人機。攻擊造成 Telegram 和WhatsApp等通訊設施大規模中斷

烏克蘭攻入俄羅斯
庫爾斯克地區

BBC NEWS烏克蘭軍方襲
擊俄國橋樑

庫爾斯克

恰西夫亞爾

托列茨克波克羅夫斯克

斯拉維揚
斯克

克拉馬托爾斯克

哈爾科夫

俄羅斯控制區 俄羅斯進展區域
烏克蘭收復區域Getty Images

烏克蘭

俄羅斯

庫爾斯克核電廠處於
烏克蘭火砲射程範圍內

簡報者
簡報註解
https://www.bbc.com/news/articles/c5y36rdreq1o
https://news.sky.com/story/ukraine-war-putin-russia-moscow-latest-updates-sky-news-blog-12541713?postid=6173092
https://www.bbc.com/news/articles/cn8lzyjprymo
_2 國際原子能總署負責人訪問庫爾斯克核電廠- FT中文網



歐巴馬伉儷表態全力支持賀錦麗
平民經濟政策受華爾街大亨支持

- 民主黨全國代表大會第二天美國前總統歐巴馬伉儷發表演講，熱烈支持賀錦麗
- 賀錦麗經濟政策吸引對受生活成本危機威脅之廣泛美國人，並贏得了華爾街關
鍵人物如美國運通前執行長、黑石集團等表態支援

- 賀錦麗與川普皆積極爭取搖擺州支持，雙方拉鋸激烈

美國前總統歐巴馬夫婦
演說支持賀錦麗

VS
賀錦麗 川普

CNN

Al Jazeera

簡報者
簡報註解
https://edition.cnn.com/2024/08/21/investing/kamala-harris-wall-street-relationship/index.html
https://www.bbc.com/news/articles/cm2n1v4k4rzo
https://www.aljazeera.com/news/2024/8/21/obamas-and-emhoff-take-centre-stage-key-takeaways-from-dnc-day-2




全球核軍備競賽興起

- 應對中國、俄國、北韓結盟威脅，拜登政府規劃擴展核武軍備能力
- 中國核武迅速擴張，至 2035 年可能會由數幾百枚彈頭增加至 1,500枚
- 約 70% 的南韓人認為他們的國家應該擁有核武器對抗北韓，南韓國總統尹錫
悅公開表示，韓國將在 2023 年初建造核武器

Al Jazeera

CNN

核彈頭庫存的估計數量
按類型分類，6月2024

俄國
美國
中國
法國
英國
巴基斯坦
印度
以色列
北韓

部署狀況

戰略性
非戰略性

未部署/儲備
退役

經濟學人雜誌

2035年預測*

「新戰略核武裁減條約」將於2026年到期
美國拜登政府將於協盟禦核策略中擴張核武

簡報者
簡報註解
https://edition.cnn.com/2024/08/21/investing/kamala-harris-wall-street-relationship/index.html
https://www.bbc.com/news/articles/cm2n1v4k4rzo
https://www.aljazeera.com/news/2024/8/21/obamas-and-emhoff-take-centre-stage-key-takeaways-from-dnc-day-2




颱風襲擊日本，東京航班和火車被取
消，日本北部的數千人被命令撤離

英國科技富豪Lynch擁有之超級帆船
貝氏號8/19於西西里島遭遇風暴造成船難

氣候變遷影響全球

海溫升高引起強烈颶風襲擊百慕達，
交通中斷，機場關閉，超過 14% 用戶斷電

非洲南部遭受厄爾尼諾現象的影響，
近 6,800 萬人飽受乾旱之苦

2024全球均溫
迭創新高



通用人形機器人 (Android)：工業自動化技術革新

- AI 與機器學習使機器人技術快速進步，吸引產業投入通用機器人發展

- 通用機器人將快速成為工業和商業應用中技術推動次世代工業轉型

- 特斯拉Optimus通用機器人目前已投入產業應用，並計畫於2026年將推出於市場銷售

Optimus Gen2

簡報者
簡報註解
6 10 Humanoid Robotic Companies to Look Out For Photo Robotics 24_7
6 Figure Unveils Next-Gen Conversational Humanoid Robot With 3x AI Computing for Fully Autonomous Tasks _ NVIDIA Blog



Android 投入汽車組裝產線

- BMW組裝產線與Figure AI公司合作完成測試，人形機器人 Figure 02 近期
將投入汽車組裝產線，提高生產效率與員工健康

- Apollo 人形機器人於2024年3月與賓士簽訂協議，近期投入汽車組裝生產線

Figure AI: Figure 02

簡報者
簡報註解
6 10 Humanoid Robotic Companies to Look Out For Photo Robotics 24_7
6 Figure Unveils Next-Gen Conversational Humanoid Robot With 3x AI Computing for Fully Autonomous Tasks _ NVIDIA Blog
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ChatGPT強化少數語言翻譯能力

- ChatGPT等AI在翻譯少數語言時，常會面臨數位學習資料太少，而造成翻譯
效果不佳，語意表達不良

- 以英文建立翻譯模型並以少數語言強化，建立遷移式學習提高少數語言翻譯
能力

英文語系
數位資源豐富

使用者少的語言
數位資源稀少

建立
翻譯模型

文字、人文、歷史
等資訊

資源少無法
建立良好模型

English

少數語言

遷移學習
提供模型調整所需的人文資訊

簡報者
簡報註解
https://www.nature.com/articles/d41586-024-02579-z



細胞列印技術再生醫學細胞療法展望

- 3D生物列印技術可精確構建仿生組織結構

- 原位生物列印技術直接填補受損組織，提高再生醫學應用潛力

噴墨式
光聚合或超聲波 微創導管

生物列印機
手持式

生物列印機

生 物 列 印 材 料

生物材料凝膠
細胞型
凝膠

細胞-材料
複合型凝膠

體細胞
幹細胞

單細胞
球團

多細胞
組織團

類器官

GRAPHIC: N. BURGESS/SCIENCE

簡報者
簡報註解
https://www.science.org/doi/10.1126/science.add8593



影像大數據釐清腦部老化五大風險模式

- 近期研究分析近五萬組腦部掃描影響，與生活習慣、生物標記、
基因等生物資料連結，建立五大老化相關腦部萎縮模式，

- 腦影像模式建構有助於精準預測並早期診斷神經退行性疾病

皮質下層萎縮

頂顳萎縮

中顳葉萎縮

外側皮質層
萎縮

廣泛性皮質萎縮

Zephyr/SPL

簡報者
簡報註解
https://www.nature.com/articles/s41591-024-03144-x
https://www.nature.com/articles/d41586-024-02692-z



治療新契機 -重度腦損傷患者意識反應

- 近日刊登於自然期刊研究發現，大約四分之一看似無反應的重度腦損傷患者
其實具有意識

- 患者接受動作訊息時，儘管無法做出實際反應，但其斷層掃描與腦電圖顯示
出相關腦區域活動，此發現為患者帶來創新神經療法應用希望

大範圍出血性中風患者
常造成昏迷

三百多名受試者中
112位於比讚反應測試出現腦部反應

Zephyr/Science Photo Library

簡報者
簡報註解
https://www.nature.com/articles/d41586-024-02614-z
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Nano IoT 

中風神經修復



Nano IoT修復中風患者神經功能

- Nano IoT促進血管生成、神經再生、自噬作用、保護血腦屏障，
幫助修復中風患者神經功能，維持腦神經環境恆定

Nano IoT 出血性中風缺血性中風
血管新生

神經生成

自噬作用

血腦障壁

血管新生

神經生成

自噬作用

血腦障壁

控制增殖代謝路徑
(IGF/mTORC1) miR-124

miR-25-3p

HIF-1a路徑

miR-19b-3p
細胞更新
分解再利用

再生、分化

維持完整性維持完整性

細胞更新
分解再利用

Eun Chae Lee et al.(2022)

簡報者
簡報註解
標題

5.1. Association between Exosomes and Angiogenesis
Angiogenesis involves the modulation of basal lamellar matrix separation and remodeling, as well as endothelial cell proliferation, migration, and elongation, with the participation of pericytes to form new micro-vessels. Stroke induces the overexpression of matrix metalloproteases, which are important for basal matrix segregation. In addition, ischemia promotes the upregulation of integrins and angiogenic factors, including vascular endothelial growth factor (VEGF), platelet-derived growth factor, fibroblast growth factor (FGF), angiopoietin-1/-2, and Tie-2 [46]. It can activate cells and promote angiogenesis. Moreover, endothelial progenitor cells are motivated to participate in angiogenesis. Exosomes can transport therapeutic agents through membranes, thus allowing for the involvement in both autocrine and paracrine signaling via the delivery of proteins and RNAs essential for angiogenesis that occurs under ischemic conditions [47,48]. Proteins and miRNAs are key regulators, highly expressed in exosomes, that promote angiogenesis and intracellular communications, which ultimately affect growth factors and gene expression [49,50] (Figure 2).
The effect of angiogenesis has been confirmed by estimating the expression of angiogenic growth factors and the upregulation of miRNAs in an ischemic myocardial model [51,52]. Exosomes can promote angiogenesis by upregulating angiogenesis-promoting molecules and downregulating anti-angiogenic molecules [53]. Another study has suggested that exosomes can be secreted from cardiac progenitor cells, endometrial stromal cells, and human pluripotent stem cells to promote angiogenesis [54,55]. Additionally, in the mouse hindlimb ischemia model, exosomes derived from iPSC-derived mesenchymal stem cells (MSCs) induced angiogenesis by increasing the microvascular density [56]. Exosomes secreted from human adipose-derived MSCs promote angiogenesis, resulting in an increase in vessel length and the number of vascular branches (Figure 2). These studies support the use of exosomes as potential angiogenesis-promoting therapeutics following various strokes.
In hemorrhagic strokes, small arteriole ruptures occur due to vascular pathological changes. Following vascular rupture, blood vessels remain vulnerable, which represents a disadvantage in vascular pathologies, including vascular remodeling and plaque formation [57]. After blood vessel rupture, hemoglobin enters the brain and induces pathological changes such as edema, inflammation, and apoptosis, eventually leading to neurological deficits. One study confirmed the ability of exosomes extracted from endothelial progenitor cells to promote angiogenic repair and functional restoration [58].
An endothelial cell-specific miRNA, miR-126, was also recently confirmed to induce angiogenesis following intracerebral hemorrhage (ICH) [33,59]. We confirmed that miR-126 promotes angiogenesis following ICH in response to angiogenic growth factors including VEGF or fibroblast growth factor [60,61]. The overexpression of miR-126 further supports its potential angiogenic effect (Figure 2).

5.2. Association between Exosomes and Neurogenesis
Along with angiogenesis, neurogenesis is an important process in stroke recovery [62]. Various studies have shown that exosome-based therapy contributes to the transformation of neural stem cells and promotes neurogenesis [54,63]. MiR-124 is abundantly expressed in brain tissue and plays an important role in neurogenesis. Its overexpression can lead to neuronal differentiation, and it was shown to be upregulated in the ischemic region after middle cerebral artery occlusion (MCAO) [64].
Another study showed that stroke increases neurogenesis in MCAO models and increases the number of neural progenitor cells as well as neuroblasts, which have also been observed in the brain of ischemic patients.
Stroke-induced neural stem cell proliferation in the ventricular–subventricular zone (V/SVZ) cleft is associated with activated cerebral endothelial cells [65,66,67]. Newly generated neuroblasts in the V/SVZ migrate along the cerebral blood vessels to the infarct surrounding area [68]. Additionally, neurogenesis following stroke is linked to angiogenesis [69,70,71,72]. Thus, the blockade of cerebral angiogenesis damages neurogenesis in the ischemic brain.
Neuroblasts are expected to play a functional role in the brain recovery process, as the depletion of neuroblasts exacerbates the recovery process as well as the neurological outcome during stroke recovery [73]. Studies have shown that following such a phenomenon, exosomes from CSF and neural stem cells promote neural stem cell function and immune system function by regulating the intercellular pathways. CSF exosomes containing both proteins and miRNAs activate the IGF/mTORC1 pathway in neural stem cells and promote neural stem cell proliferation (Figure 2) [74].
Intranasal administration of human bone marrow mesenchymal stem cell-derived exosomes (A1-exosome) with anti-inflammatory properties for status epilepticus following hemorrhagic stroke has been shown to reduce the loss of glutamatergic and GABAergic neurons and limit the hippocampal inflammation [75,76,77]. In addition, the neuroprotective and anti-inflammatory effects were weakened in the vehicle-administered group; moreover, a persistent inflammatory response and functional deficits were present. In contrast, normal hippocampal neurogenesis and long-term maintenance of cognitive and memory functions were achieved in the nasally administered A1-exosome group (Figure 2).

5.3. Association between Exosomes and Autophagy
The autophagic process is underlined by a catabolic pathway in which long-lived proteins, damaged organelles, and misfolded proteins are degraded and recycled for the maintenance of cellular homeostasis and normal cellular function [78,79]. Autophagy plays an important homeostatic role in cell survival regulation. Accumulating evidence shows that autophagy is activated in various cell types in the brain, such as neurons and glial cells, during ischemic stroke. A basal level of autophagy is essential for proper neuronal function and allows neurons to persist. A moderate increase in autophagic activity can occur in mild conditions of ischemia, hypoxia, or nutrient deprivation. In more severe stages, such as acute ischemic stroke, it can lead to an increase in autophagic flux, resulting in autophagic cell death, thus, indicating the strong relationship between autophagy and apoptosis [80].
In a recent study, astrocyte-derived exosomes (AS-Exo) were isolated, and their effects on MCAO were confirmed by intravenous injection into mice via the tail vein. AS-Exo were shown to improve nerve damage by controlling autophagy, which was shown using TCC and TUNEL staining of mouse brain sections. The immunohistology results confirmed that AS-Exo suppressed the expression of GFAP and Iba-1 in the MCAO model, and the expression of Beclin-1, LC3-I, LC3-II, and P62 was also suppressed in the AS-Exo-administered group [81,82,83].
A different study suggested that autophagy reduction following stroke in a mouse model can be achieved via exosomal delivery of miR-25-3p from adipose-derived mesenchymal stem cells (ADMSC) to target cells [84] (Figure 2). Inhibiting autophagy completely cannot have exclusive therapeutic effects [85]. A study focusing on the HIF-1a pathway that induces either P53 or BNIP3 expression in stroke provided evidence that DMSC-EV exhibits neuroprotective effects and enhances neuronal recovery by inhibiting ischemia-induced autophagy. The inhibition of autophagy is in turn mediated by EVs delivering ADMSC-derived miR-25-3p to target cells [85], the latter interfering with the p53/BNIP3 signaling pathway. Studies have shown that these new observations of stem-cell-derived EVs may be used for the development of novel therapeutic targets and strategies for the treatment of ischemic stroke.
Inhibition or knockdown of PDE1-B significantly enhances autophagy flux, promoted M2 and suppresses the M1 phenotype in BV2 cells. EVs derived from regulated microglia are expected to modulate the survival of cortical neurons in ischemic conditions. Meanwhile, EV-miRNAs that improve ischemia-induced nerve damage through autophagy regulation have been found [86].
It has been observed that these effects are dependent on circSHOC2 of IPAS-EXO, inhibit neuronal cell death, and ameliorate neuronal injury by agonizing miR-7670-3p/SIRT1 in an in vivo model by regulating autophagy. Thus, we demonstrated that exosomes secreted from ischemic prestress astrocytes (IPAS-EXOs) co-cultured with neurons exert neuroprotection [86,87].
Oxidative stress, inflammation, and free iron accumulation after ICH onset can trigger ferroptosis and autophagy. Ferroptosis is a newly identified form of apoptosis that differs from apoptosis, necrosis, and autophagy. It can exacerbate the inflammatory response by promoting microglia activation via autophagy involving the beclin-1-Atg5 and nuclear factor-κB pathways. Following ICH, autophagy may promote brain injury in the early stages, but at the same time, it may be neuroprotective at later stages due to the removal of cellular debris [88]. In a recent study, exosomes from miR-19b-3p-modified adipose-derived stem cells (ADSCs) effectively attenuate ferroptosis following ICH [89].

5.4. Association between Exosomes and BBB
The BBB consists of endothelial cells (EC), a basement membrane, astrocyte foot processes, and pericytes [90]. This barrier plays a fundamental role in the maintenance of normal neural function, protecting the brain microenvironment from blood flow disturbances by regulating permeability based on the stringent and stable CSF environment. Strokes are associated with BBB disruption, which begins with ischemia but continues to worsen with persistent hypoperfusion. This deterioration is mainly due to a lack of nutrients but may also be due to altered structural changes. This is evidenced by the fact that even after blood flow is restored, the BBB permeability is not restored and functions below the baseline level [91]. During a hemorrhagic stroke, the BBB is damaged as soon as a hematoma appears. In other words, the cascade following BBB disruption is a gradual degradation process, and consequently, the release of different biomarkers may change over time. According to a recent study, macrophage-derived exosomes ameliorated the impaired BBB and traumatic brain injury [92].
Exosomes are the best choice because of their natural properties, such as negligible toxicity, BBB permeability, cyclic stability, production and storage advantages, ability to encapsulate endogenous bioactive molecules, strong protection against cargo spillage, and excellent transport efficacy to distant somatic cells [93].
The ability of exosomes to cross the BBB increased the interest in and research on utilizing exosomes as drug delivery systems [94,95].
Currently, the mechanism of exosome BBB crossing remains unclear [96]. However, studies examining exosome trafficking through the BBB point to the uptake by BMECs via endocytosis, followed by fusion to the BMEC endosomes and release into the brain [90]. Interactions between exosomes and BMECs in vitro demonstrate that exosomes retain their ability to cross the BBB under healthy and stroke-like conditions [90]. We confirmed that exosomes cross the BBB and are taken up by endothelial cells in a 3D BBB static model [97].
A recent study found that intravenous treatment of human neural stem-cell-derived exosomes (NSC-EV) improved both sensorimotor function and protected the integrity of the BBB as well as with matter (WM) in a preclinical thromboembolic porcine model of ischemic stroke [98].





Nano IoT細胞調控訊號產生

- 細胞間透過Nano IoT傳遞訊號，調節細胞反應路徑
- 可調整Nano IoT訊號物質，控制細胞反應，治療中風

發送信號 調控細胞反應

信號回饋、驅動分化/生成反應

來源細胞(Donor cell) Nano IoT 受體細胞

胞吞作用
受體接收

信號傳遞

融合

驅動特定
細胞反應

DNA

mRNA
miRNA

蛋白質

跨膜蛋白
抗原

表面受體

Flotillin-1

生長因子

脂質MHC I/II

Nano IoT
(30-150nm)

細胞核

胞吞 胞吐

溶酶體

Eun Chae Lee et al.(2022)



Nano IoT與中樞神經系統恆定

星狀膠細胞
• 透過外泌體傳遞髓鞘蛋
白並促進軸突髓鞘化

• 在缺氧和葡萄糖缺乏情
境保護神經元

寡突膠細胞
• 通過外泌體維持血腦屏
障、調節突觸可塑性

• 供應營養，滋養神經元
維持功能與再生

寡突膠細胞

神經元

巨噬細胞

樹突細胞

淋巴細胞

微膠細胞

星狀膠質細胞

維持血腦屏障
完整性 Nano IoT 

中樞神經與
周邊系統
之間的溝通

Zheng Gang Zhang et al.(2019)



- Nano IoT 調控神經細胞與間質細胞反應，降低急性期腦損傷，提高復原期神
經再生，促進神經連結功能

- 神經連結功能複雜，Nano IoT機制及療效需進一步研和探討

Nano IoT腦細胞損傷反應調控

神經受損(發炎反應) 神經修復(抗發炎與再生)

血腦障壁
破損 促炎因子透過

Nano IoT 
釋放到血液中

免疫細胞回傳
Nano IoT 
加劇反應

治療用
Nano IoT 

抑制炎症
促進軸突生長

Zheng Gang Zhang et al.(2019)



中風發炎路徑調控

中風

治療調控路徑

健康細胞釋放
健康訊號避免受損

受損細胞釋放細胞損傷
自毀訊號吸引免疫細胞分解後修復

M2 M1

抗炎路徑 促炎路徑

發炎反應

低溫

復健

產生自由基
並造成組織損傷

• 活化M2微膠細胞
• 保護健康神經元
• 清除老廢神經元
• 建立再生環境

• 活化M1微膠細胞
• 產生自由基

• 造成組織損傷

藥物、低溫療法與復
健可降低發炎反應

Keivan Sahebi et al.(2024)



Nano IoT啟動自噬清除受損神經元

中風

星狀膠細胞

星狀膠質細胞受到
缺血和缺氧刺激活化

磷酸酶神經訊號
(eNAMPT)

釋放Nano IoT

壓力訊號

壓力訊號活化發炎-分化傳導路徑

啟動受損神經元自噬清除反應

受損神經元

LC3II

溶酶體

自噬作用
啟動

星形膠細胞分泌壓力路徑調控Nano IoT 
(eNAMPT)

神經元接受
星狀膠細胞壓力訊號

Nano IoT

發炎調控路徑
(AMPK)

細胞分化
調控

(mTOR)



中風患者預後與恢復影響因子

微膠細胞、星形膠細胞分化平衡

M1與M2表型的平衡 微膠細胞與星狀膠細胞
調控訊息溝通 胞噬作用平衡

調控急性發炎反應與受損神經元清除
讓中風患者預後與恢復更佳

Nano IoT藥物 復健

Keivan Sahebi et al.(2024)

血糖相關藥物
Metformin

TZD
路徑調控新藥

簡報者
簡報註解
治療 要點�Through the Fak, ERK, and Akt signaling pathways, an OPN derivative peptide, known as arginine-glycine aspartic acid (RGD)-containing 7-amino-acid OPN peptide (OPNpt7R, or VPNGRGD), was shown to enhance the efferocytic activity and motility of microglia [70]. In addition, intranasal RGD-containing Osteopontin Heptamer Peptide was able to reduce infarct volume and improve neurological function in a rat model of MCAO. The peptide polarized microglia toward the M2 phenotype, as evidenced by the suppression of M1 markers and upregulation of M2 markers in the immunohistochemistry (IHC) study [71].

Recently, some glucose-lowering agents have been introduced as effective treatments for M2 polarization, possibly through mechanisms independent of their glucose-lowering activities. For example, rosiglitazone and pioglitazone, two thiazolidinediones (TZD) drugs, are able to induce phenotype switching in microglia via suppressing mitogen-activated protein kinase (MAPKs) and nuclear factor kappa-light-chain-enhancer of activated B cells (NF-κB) [72], leading to a significant reduction in infarct volume and improved neurological function 
n addition to TZDs, microglia activation and M2 polarization following brain stroke could be induced by metformin, a glucose-lowering agent belonging to biguanides

extracellular vesicles loaded with miR-98 could rescue the stressed but viable neurons from phagocytosis. It has been claimed that miR-98 mediates efferocytosis and exerts its neuroprotective activity through the platelet-activating factor receptor (PAFR) [82]. Fluoxetine is a known antidepressant medication with immunomodulatory effects. It has been reported that fluoxetine decreases the production of pro-inflammatory cytokines, attenuates microglial oxidative stress, and facilitates efferocytosis [83].

Physical rehabilitation
As an important treatment strategy, physical rehabilitation has been addressed as a protective approach for stroke outcomes [16]. By activating the forkhead box O (FoxO) and SIRT1/FoxO1 signaling pathways, exercise could reduce cell death and neural loss, increase brain-derived neurotrophic factor (BDNF) production, and promote neuroplasticity and functional recovery after the stroke [189, 190]. Exercise is known to exert its therapeutic effects probably through targeting the FoxO1 protein [191]. It also mitigates ischemia-induced brain damage through upregulating Bcl-2 expression and downregulating caspase-3 and BAX expression [192, 193]. PI3K/Akt signaling, as a mediator of FoxO1, is activated after cerebral ischemia-reperfusion injury [194] and may reduce cerebral injury following focal cerebral ischemia [195,196,197].
In addition, aerobic exercise pre-conditioning (swimming or treadmill running) 3 weeks before MCAO was able to upregulate BDNF receptor, tropomyosin receptor kinase B (TrkB), as well as TNF-α and MMP-2 [198]. It could be postulated that by increasing controlled inflammatory stress during exercise pre-conditioning, some reparative pathways, such as BNDF, are activated and lead to better outcomes. In another study on a mouse model of ICH, six weeks of treadmill exercise pre-conditioning increased numbers of CD36+/Iba-1+ microglia (phagocytic microglia), reduced lesion volumes, and promoted post-stroke recovery. Similarly, the pre-conditioning strategy upregulated the plasma levels of some soluble factors, such as endostatin, insulin-like growth factor-binding protein (IGFBP)-2 and -3, MMP-9, OPN, and pentraxin-3 [199].





直接效應

促進
神經元和血管生成，

增強神經修復

Nano IoT中風神經損傷修復效應

間接效應

刺激大腦細胞釋放
Nano IoT，促進神經元再生

修復與大腦可塑性

發炎調控

減少中風或腦損傷
造成的炎症

改善大腦損傷預後

全身性影響

Nono IoT可影響全身功能，
如活化心臟血管功能、

調節衰老速度
Zheng Gang Zhang et al.(2019)



Nano IoT 在中風的診斷治療發展

中風患者

疾病檢測

抽血或腦脊髓液

純化Nano IoT 

快速診斷
缺血性 出血性

創新治療

• 中風快速診斷
• 治療改善預後
• 提高治療照護品質
• 開發創新療法
• 降低醫療成本

Nano IoT 功能

Eun Chae Lee et al.(2022)



尖峰人生暫停一下（A man in a hurry）改編自法國標緻雪鐵龍（PSA）集團前任CEO克
里斯蒂安斯泰夫傳記，描述（Christian Streiff）真人真事，

描述腦中風對企業家忙碌人生影響

亞蘭午睡後被發現意識改變，司機緊急將其送至醫院治療，清醒罹患失語症，威脅公司新車發
表。亞蘭因此被公司開除。亞蘭尋職受挫，日常生活亦需他人協助。過程中亞蘭重新檢視與女
兒關係，參與女兒人生，並在語言治療師與女兒協助下與女兒共同完成朝聖之路健走。

中風對生活衝擊與轉機:尖峰人生暫停一下

CEO亞蘭

中風造成嘔吐

中風造成腦功能與意識缺損

失語症造成溝通障礙

功能評估與語言治療 功能評估與寓言治療



神經功能缺損

認知功能評估

復健復原需求

中風創新治療提高功能恢復降低衝擊

中風造成生活社會衝擊
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Nano IoT 與中風治療機轉

缺氧
細胞保護

血管內皮前驅細胞

神經功能缺損修復

血腫、腦水腫
腦組織萎縮 M1巨噬細胞

M2巨噬細胞

抗發炎反應

PrP
星形膠細胞

活性氧物質

間質
幹細胞

• TNF-α
• ROS
• MDA 
• NR-1

降低氧化傷害

避免神經元凋亡

Nano IOT

腦中風

- 現中風治療方法有限，而Nano IoT被視為一種有前景的新療法
- 應用包括直接移植、細胞遞送和藥物載體，彌補現有療法不足

Eun Chae Lee et al.(2022)

間質
幹細胞

簡報者
簡報註解
7. Therapeutic Value of Exosomes in Stroke
Recombinant tissue-type plasminogen activity (alteplase), which was approved by the Food and Drug Administration (FDA, USA) in 1996, is the only drug to date that has demonstrated recovery results when administered to patients in the early stages of an ischemic stroke. Additionally, stroke treatment includes surgical operation [5]. Although endovascular thrombectomy can prolong the treatment period and reduce the risk of intracranial hemorrhage, there are limitations due to vessel distortion, arterial stenosis, and the possibility of thrombus inaccessibility [121]. Therefore, it is important to supplement the current limited stroke treatment by developing novel and effective treatments. Recently proposed treatment methods using exosomes include direct transplantation therapy, cell source delivery therapy, and the use of exosomes as drug carriers [3,84].





再生衛星微粒修復血管損傷

血管損傷

Nano IoT
參 與 血 管 損 傷 修 復

調節血管生成信號通路microRNA轉化生長因子
(TGF-β)

血管內皮
生長因子

激活
訊號傳導

促進內皮
細胞增生

促進
血管腔
形成

抑制內皮
細胞凋亡

miR-301
miR-22
miR-let-7a

miR-132
miR-146a

miR-125a miR-126

促進血管
網狀結構
形成

促進血管
生成基因
表達

促進尖端細
胞專化，調
節內皮細胞
的血管生成

調節
基因表現
促進

血管生成
Ziying Liu et al.(2024)

簡報者
簡報註解
Mangy underlying pathophysiological processes that lead to vascular brain injury in VD, including hypoperfusion, endothelial dysfunction, blood–brain barrier breakdown, synaptic dysfunction, inflammation, oxidative stress, hypoxia, and nerve cell injury (Hosoki et al., 2023). VD is a multifaceted neurological disorder, with its progression involving various cell types and molecular processes. These mechanisms are interconnected and together drive the onset and progression of VD (O’Brien and Thomas, 2015). EVs play roles in intercellular communication and in the diagnosis and treatment of VD. Consequently, the investigation of MSC-EVs is of significant interest. MSC-EVs not only contain abundant bioactive molecules but also function as vital mediums for information transfer between cells (Joo et al., 2023). They are believed to have a central role in VD diagnosis and treatment; for instance, MSC-EVs can deliver neuroprotective factors that encourage neuronal survival and repair, thus reducing neuronal damage and VD severity (Ma et al., 2022). Additionally, they can enhance regular communication between neurons by modulating synaptic plasticity. Moreover, MSC-EVs possess anti-inflammatory and antioxidative properties, potentially mitigating neuroinflammation and oxidative damage in VD (Harrell et al., 2021). Overall, MSC-EVs have roles in VD pathophysiology and may aid in the development of targeted treatments and neuroprotective strategies. We will delve into the pathophysiological roles of MSC-EVs in VD in the subsequent sections of this study.




Nano IoT 小鼠中風療效評估

- 小鼠分成五組，除對照組外，其餘組別小鼠皆接受腦缺血

(MCAO/R)手術處理

- 對四組實驗組進行不同的介入，包含施打生理食鹽水、Nano 

IoT與神經幹細胞，及合併療法(iSTEM)並觀察恢復狀況

MCAO/R
動物中風模型

治療 再生

神經組織缺血壞死 恢復再生

受損
神經元
健康
神經元

星狀
微膠細胞

微膠細胞

幹細胞

新生
神經元

Nano IoT

硬腦膜 硬腦膜

Yang Deng et al.(2022)

Nano IoT

幹細胞

iSTEM

再生
神經元



iSTEM療法促進中風後神經重建

Nano IoT與神經幹細胞

(iSTEM)合併療法保護腦

組織，減少腦梗塞損傷區

域

缺血前 缺血 再灌注
缺血前 缺血 再灌注

MCAO/R中風小鼠神經損傷模型
對照

食鹽水

Nano
IoT

神經
幹細胞

Nano 
Stem

梗
塞
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積
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分
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大
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Yang Deng et al.(2022)對照 食鹽水 Nano IoT 神經
幹細胞

iSTEM

急性傷害 氧化發炎



iSTEM中風療法與神經再生

- 與單獨使用神經幹細胞治療的老鼠相比，iStem聯合治療顯
著減少腦組織的損失，突觸長度恢復與正常相近
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食
鹽
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對照 食鹽水 Nano IoT 神經幹細胞 iSTEM
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Yang Deng et al.(2022)



iSTEM治療促進中風後功能復原

0 4 8 0 4 8(週) (週)

對照組 食鹽水組 Nano IoT 神經幹細胞 iSTEM

- Nano IoT與神經幹細胞聯合移植的療效在治療後4週開始顯現
- 在8週後iSTEM療法呈現顯著功能恢復效果

Yang Deng et al.(2022)
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