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UNG DUNG TRI TUE NHAN TAO TAO SINH (GENERATIVE Al)
TRONG PHUC DUNG Y cO VAN VA CHUYEN GIAO LAM SANG
Y HOC C6 TRUYEN
Nguyén Pinh Hung!, Nguyén Tri Cuong!
TOM TAT

Y hoc cd truyén (YHCT) 1a mét hé thong y khoa thuc chiing duoc Ivu trit chii yéu thong qua
cac y thu kinh dién. Sy tan pha vét ly cua vat liéu luu trit va sy tién hoa cua ngdn ngit lich st
da tao ra nhitng durt gdy nghiém trong trong viéc ké thira cac phuong phap diéu tri c¢o dai. Trong
thap ky qua, su hdi tu cia Khoa hoc may tinh va Nhan van hoc ky thuat sb (Digital Humanities)
da vuot qua gidi han cua viéc sb hoa bé mit dé tién vao ky nguyén "phuc dung nhan thuc".
Bai tong quan nay phan tich cac tién bd dot pha cua Tri tué nhan tao tao sinh (Generative Al),
cac M6 hinh ngon ngtt 16n (Large Language Models - LLMs) chuyén biét cho YHCT, mang
no-ron hoc sau trong tai hién hinh anh y khoa, va su tich hop da hinh thai dé kham pha thubc
mdi. Thong qua viéc phan tich dit liéu tir cac thir nghiém va cac tiéu chuan danh gia khat khe,
chung t61 danh gia tiém nang va rao can cua viec chuyén dich cac thuat toan tir thu vién sb hoa
sang moi truong thuc hanh 1am sang thuc té, dap tmg cac tiéu chuan y hoc dua trén bang ching.

1. Mé dau: khiing hoang lwu trir va s giao thoa trong ky nguyén ky thuit so

Hé thong ly luan'Y hoc cd truyén, bao gdm Y hoc ¢b truyén Trung Qudc (TCM), Y hoc cd truyén
Viét Nam, Y hoc c6 truyén Nhat Ban(Kampo) va Y hoc ¢6 truyen Han Qudc, phu thudc hoan toan
vao hé théng vin ban lich sir d6 so. Nhiing nguyén ly nén tang v€ bién chimg luan tri, quén - than -
ta - str, va hé thong kinh lac duoc ghi chép trén thé tre, lua, va gidy boi tir cac tridu dai tir Tién Tan
dén thoi can dai. Tuy nhién cac bién ¢6 lich st va diéu kién bao quan khic nghiét da khién hang ngan
ban thao khai quét roi vao trang thai hu hai vat Iy nghiém trong: muc nat, khuyét chit va mo nét. Hon
nira, sy bién d6i vé mit ngir nghia ciia Han c6 van qua cac thoi ky tao ra mét rao can ngdn ngit hoc
lich sir cuc ky 16n, ngay ca ddi véi cac hoc gia giau kinh nghiém.

Pé giai quyét van dé nay, cac mo hinh hoc sau (Deep Learning) va Tri tué nhan tao tao sinh
(Generative Al) da duoc ing dung, tao ra mot budc ngoat mo hinh luan tir viéc nhan dang ky tu
quang hoc (OCR) don thuan sang kha ning ty dong suy luan va dién khuyét van ty c¢6. Nhitng
mo hinh tién phong nhu SikuGPT, duwrgc huan luyén trén co so dir liéu khong 16 ctia Tir Kho
Toan Thu, da chimg minh hi€u nang vuot trdi trong céc tac vu dich thuat ndi ngir va phan loai
vin ban cd, dong gop to 1om vao viée t6 chirc thong tin YHCT va dich vu tri thitc. Song song d6,
céc khung danh gia chuyén sau da duoc thiét 1ap dé do ludong ning luc cta Al trong mét linh
vuc doi hoi tinh chinh xac tuyét ddi nhu y khoa.

2. Cac céu tric AI trong phuc dung van ban va do hoa Y thuat
2.1 Khung nhén thire viin ty va phuc hoi ngir canh (AncientBench)
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Kha nang phuc dung mdt van ban y hoc
bi rach nat khong chi dung lai & viéc du
doan chudi ky tw ma doi hoéi Al phai thau
hiéu hé théng ngdn ngir c6. Khung danh gia
AncientBench di duoc thiét ké nhu mot tiéu
chuan vang dé do luong kha ning doc hiéu vin
ban khai quat ciia cac LLMs qua bén chiéu
khong gian nhan thirc doc lap. Tha nhét, nhan
thire hinh thé danh gia kha nang hiéu cau tric
thi giac cua chir Han co. Thi hai, nhan thac
ngt am danh gia kha nang khoi phuc cach
phét am lich sir va nhan dién tir mwon am, mot
yéu 10 cye ky quan trong trong viéc phan biét
cac vi thuéc dong am. Thir ba, nhan thirc ngir
nghia xac dinh y nghia tir vung theo ngit canh
lich st hep. Cu01 cung, nhan thuc ngir canh
tich hop ba yéu to trén dé thuc hién tac vu dién
khuyét va dich thuat, giup Al khoi phuc chinh
xac nhitng doan y ly bi thoi gian bao mon.[1]

2.2 Tai tao hinh anh Y thuit bing mang
sinh doi nghich (GANSs)

Y ¢6 vian chira dyng hang loat cac hoa d6 y
hoc: tir so d6 huyét vi kinh lac dén ban thao dd
md ta chi tiét thue vat duoc lidu. Su hu hong
vét liéu nén gay ra dut gdy duong nét, 1am mat
di tinh chinh x4c trong dinh vi huyét dao. Viéc
mg dung mang sinh d6i nghich (GANs) trong
ky thuat "inpainting" (dién khuyét hinh anh)
d3 giai quyét thanh cong thach thic nay.

Pién hinh, md hinh Edge-MSGAN duoc
tich hop co ché ty chii y phan cuc (Polarized
Self-Attention - PSA) dé xu Iy cac ving hu
hong co6 kich thude 16n trén dd hoa y thuat.
Khac v6i cac GAN truyén thong, PSA hoat
dong doc lap trén hai nhanh phan tich: nhanh
khéng gian va nhanh kénh, trudc khi dung hop
ket qua. Thiét ké nay cho phép mé hinh duy tri
mbi twong quan dic trung cua cac diém anh
0 khoang cach xa, khoi phuc lién mach céc
duong kinh lac b1 dit doan.[2]
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Song song d6, m6 hinh MFGAN (Multi-
layer Feature Enhancement and Frequency
Perception) mang lai d6t pha trong viéc bao
ton cac két cau vi mo (tan sb cao). Bang cach
st dung bo ma hoa Kim tu thap thang du
(RPE) dé trich xuat ngir nghia sau va co ché
Nhén thuc tan s6 (FAM) dé két ndi dic trung
tan sd thép va cao, MFGAN tai tao hoan hao
cac chi tiét tinh xdo nhu nép nhan bé mat 14
duoc liéu hay céu trac réu ludi. Module bo
phan biét kép trong MFGAN dong vai tro loai
bo hoan toan hién twong nhoe tai dudng ranh
gidi cua vét rach, dam bao tinh nhat quan ngit
nghia toan cuc.[3]

3. H¢ sinh thai m6 hinh ngoén ngir lom
(LLMs) chuyén biét trong YHCT

Su phtrc tap cia YHCT, véi hé thong 1y luan
xoay quanh cac khai niém triru tvong (Am -
Duong, Ngii Hanh, Khi huyét), doi hoi cac hé
théng Al phai vuot qua cac thuat toan da dung
dé hinh thanh cac mo hinh chuyén biét.

3.1 Sw phan cwe nang lwc: Khao sat trén
TCM-SED

Mot nghién ciru d6i chimg dién rong sir
dung b6 dit liéu danh gia do chuan xac y khoa
TCM-SED (Traditional Chinese Medicine-
Stroke Evaluation Dataset) da lam rd ranh
giéi nang lyc giita cac kién trac LLM khac
nhau. Khi dbi dau trong cac tac vu hdi tudng
tri thirc tinh nhu ghi nhé chinh x4c thanh phan
bai thudc, mo hinh DeepSeek-R1 (véi dir liéu
tién huan luyén tp trung vao tiéng Trung) da
ap dao md hinh GPT-40 vdi ty 1€ chinh xac dat
70,1% so vo1 52,6%.

Tuy nhién, trong cac nhiém vu doi hoi kha
nang tich hop tri thirc phu:c hop, suy luan dong
va dién giai cac doan c6 vin t6i nghia, GPT-
40 thé hién sirc manh nhan thirc vuot troi, dat
ty 1& chinh xac 90,5%, bd xa mic 73,5% cua
DeepSeek-R1. Phat hién nay chi ra rang qua
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trinh chuyén giao 1am sang can sir dung co ché
két hop: str dung cac Al ngon ngir ban dia lam
bd nhd tra ctru chinh x4c cao, va st dung cac
Al da dung lam cb may suy luan chan doan.[4]

3.2 Khung tinh chinh BenCao va co ché
giam thiéu i0 giac RAG

Céac k§ su cong nghé y sinh da phat trién
BenCao, mot tro Iy Al da phwong thirc tién tién
chuyén biét cho YHCT, giai quyét triét dé van
dé "ao gidc ngdn ngit" thuong gip & cac md
hinh sinh van ban thong thwong. Thay vi tiéu
tén chi phi khong 16 cho viéc huan luyén lai
hang ty tham sb, BenCao dugc tdi wu hoa thong
qua qua trinh "tinh chinh chi thi bang ngén ngit
tw nhién" . Hé théng nay tich hop kho tri thirc
tir hon 1.000 y thu kinh dién va tai liéu hién dai
da duoc hiéu dinh OCR thi cong khit khe [5]

Bing cach thiét 1ap "vai tro chuyén gia" két
hop véi chudi suy luan logic va két ndi API da
phuong thirc, BenCao c6 kha ning ddi chiéu
dir liéu hinh anh truc tiép. Cac danh gia doc
lap xac nhan BenCao dat d6 chinh xac 82,18%
trong viéc nhan dién duoc thao va 63,42%
trong phan loai thé chat qua hinh anh, thé hién
nang luc chan doan can 1am sang vuot troi.

Nham dam bao an toan tuyét d6i khi ké don,
k§ thuat thé hé ting cudng truy xuat (RAG) két
hop tinh chinh LoRA (Low-Rank Adaptation)
da duoc ung dung trong mo6 hinh TCM-DS.
TCM-DS st dung RAG nhu mot hang rao déi
chiéu: moi khuyén nghi bai thudc sinh ra déu
phai duoc xac thuc chéo voi co sé dir liéu y
cb van trude khi xuét trinh. Phuong phap nay
gitip hé thong dat d chinh x4c khuyén nghi 4n
tuong & mirc 0,9924, xac 1ap mot tiéu chuan
méi cho cac ung dung ca nhan hoéa ché do dinh
dudng va thao dugc ty dong.[6]

4. T4i ciiu tric Iy thuyét: Tir "Phuc dung
h¢i chirng" dén phan tich da hinh thai
(Multi-omics)
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Dot pha thyc su cua Al Tao sinh khong chi
nam ¢ viéc bao ton nguyén ban van thw, ma &
kha nang thiét 1ap cau ndi ly luan giira y hoc
cd dai va sinh hoc phan tir hién dai.

4.1 Khung suy luan da tac tiv (Multi-
agent Framework) trong 1am sang

Nham thay thé goc nhin cha quan ciia mot
bac si don 1é, m6 hinh Al JingFang da gidi
thiéu co ché "phuc dung hoi chirg" thong qua
hé thong suy luan hop tac da tac tir. Mdi tac tir
Al 30 trong JingFang déng mot vai tro chan
doan cu thé (vong, van, van, thiét). Su tuong
tac, phan bién ndi bd va déng thuan gitra céac
tac to nay mo phong mét cach hoan hao hoi
ddng chan bénh chuyén mén, tir d6 dua ra két
luan vé& thé bénh (syndrome differentiation) c6
tinh logic chit ché, bam sat cac ludng tu duy
kinh dién.[6]

4.2 Tich hop Y hoc hé gen va kham pha
Geroprotector

Nhitng hoai nghi vé co ché co hoc cap té
bao ciia YHCT da duoc giai dap thong qua su
ra do1 cua cac mo hinh doi séng, dai dién boi
Precious3GPT (P3GPT). Khéac véi cac LLM
xt 1y ngon ngir thuan tiy, P3GPT duoc huan
luyén trén hang triéu chudi RNA don bao va
dir liéu methyl hoa DNA N6 c6 kha nang gia
1ap chan thuc phan tmg cta mo va té bao ngudi
trudc cac tac nhan can thiép bén ngoai.

Thong qua viéc anh xa cac bai thude "dudng
nhan, ich tho" trong Ban Thao Cuong Muc vao
mo hinh gia 1ap lao hda cua P3GPT, cac nha
nghién ctru da xac dinh dugc hang loat cac dau
an phan tir. Qu4 trinh phan tich hang ngan co s&
dir liéu YHCT bang Al da phan lap thanh cong
cac hop chat chdng ldo hda méi, nhu maslinic
acid va XI.-888. Hoat tinh sinh hoc ctia cac phan
ta nay sau do6 da duoc xac thuc hoan toan thong
qua cac thir nghi€ém in vitro, minh chirng cho
tiém nang cua Tri tu¢ nhan tao tao sinh trong viéc



giai ma hoa hoc thuc vat ¢ dai bang ngdn ngit y
hoc chinh xac.

5. Chuyén giao IAm sang va tiém niing ciia
cac chi so do Al hrong héa (Al-derived Metrics)

Qua trinh hién dai hoa YHCT dang tién budc
vao giai doan lwong hda 1am sang. Vi du dién hinh
1a viéc ap dung tro ly ki thuat sb AcuAssistant
tai cac bénh vién giang day nham chuan héa
nghé thuat cham ciru. Bang phan mém phan tich
chuyén dong va cam bién, AcuAssistant dinh
lwong chinh x4c cac thong sd vat ly nhu goc do
dam, luc day va toc do xoay kim, bién nhiing k§
ning truyén miéng cam tinh thanh dit liéu dinh
luong, hd trg dac luc cho cic thir nghiém 1am
sang chuyén sau (RCTs).

Bén canh d6, xu hudng quan trong nhat 13
su phat trién ctia cac "chi s6 dan xuat tir AI"
(Al-derived metrics). Trong y hoc hién dai,
cac chi s6 do luong khéi lwong nhi trai do Al
tu dong tinh toan tir hinh anh quét canxi dong
mach vanh da chirng minh kha nang du bao dai
han xuét sic ddi v6i rung nhi (Ty s6 nguy co -
HR: 2.66) va @6t quy (HR: 1.96), vugt qua cac
cong cu danh gia rai ro truyén thong. Tuong
ty, trong danh gia ung thu hoc, diém ty 1¢ két
hop do Al néi suy cho thay sy dong thuan gan
nhu tuyét ddi (Cohen's kappa = 0.782) vdi cac
chuyén gia giai phau bénh hang dau. Su twong
dong nay hira hen rang trong twong lai gan,
cac danh gia thé trang va hoi chimg YHCT do
Al phuc dung tir y van co s& duoc chuan hoa
thanh cac chi s6 1am sang ddc lap, cung céap
bang chimg viing chac cho cac phac dd y hoc
du phong.[4],[6]

6. Rio cin dao dirc tiém An va quan Iy rii ro

Sv ho1 nhap cua Al vao YHCT dat ra nhirng
bai toan phap ly va an toan sinh hoc v6 cung
phirc tap. Mot trong nhirg mdi de doa k¥ thuat
16n nhat vira dugc phat hién 13 kha ning "hoc
tap tiém thic" cta cac LLMs. Cac thit nghiém

cho thay Al c6 thé tiép nhan, hoc héi va lan
truyén cac dic tinh, thong diép doc hai an sau
bén trong cac bd dir liéu twong chumg vo hai,
lay nhiém tir md hinh nay sang mé hinh khac.
Trong ngit canh YHCT, noi ranh gidi giita
ddc tinh dugc ly va hiéu qua diéu tri coa cac
khoang chat co dai (nhu chu sa) 1a rat mong
manh, mdt moé hinh AI néu hép thy sai 1am ly
thuyét tir mOt van ban 15i sé 4m tham tao ra
céc phac d0 mang doc tinh. Dé ngin ngira, qua
trinh "phan hoi vong lap vdi con ngudi" két
hop su danh gia clia cac bac st YHCT c6 gidy
phép 13 yéu cau bit budc.

Hon nita, cac thuat toan chan doan nay phai
duoc xép loai nhu "thiét bi Y té dya trén AI"
(SaMD) va phai vuot qua cac thir nghiém lam
sang ngau nhién cé d6i chimg (RCT) dé dam
bao tinh giai thich dugc trudc khi trién khai
rong rdi ¢ quy mo toan cau.[7]

KET LUAN

Tri tué Nhan tao tao sinh dang tai thiét lap
toan bo nén tang nghién cru va thuc hanh Y
hoc ¢o truyén. Bang cach sir dung mang GAN
va cac kién tric tu chli ¥ phan cuc, nhitng hinh
anh, kinh mach bi bao mon bdi hang ngan
nam lich st dang dugc phuc hdi nguyén trang.
Vi su ra do1 cua cac LLM chuyén biét nhu
BenCao va hé théng RAG triét tiéu ao giac ,
tri tué cua cac danh y cb dai d3 duoc md phong
lai mot cach sic bén. Dot pha manh mé nhat
la su lién két gitra ly luan y hoc triét hoc va
dir liéu da hinh thai phan tr thong qua cac M6
hinh doi séng. Tuy nhién, & YHCT thuc sy
hoi nhap séu rong vao y hoc chinh thdng toan
cau, nganh cong nghé y sinh can thiét lap cac
tiéu chuan quan Iy rui ro khat khe, giai quyét
triét dé thach thirc hoc tap tiém thirc , va lién
tuc xac thuc 1am sang nham dam béo tinh an
toan va minh bach tuyét ddi ctia cac thuét toan
dé xuat diéu tri.
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APPLICATION OF GENERATIVE ARTIFICIAL INTELLIGENCE
INTHE RESTORATION OF ANCIENT MEDICAL TEXTS
AND THE CLINICAL TRANSLATION OF TRADITIONAL MEDICINE

Nguyén Dinh Hiing, Nguyén Tri Cwong
Abstract

Traditional Medicine (TM) is an evidence-based medical system preserved primarily
through classical medical texts. The physical degradation of storage materials and the evolution
of historical languages have created severe disruptions in the inheritance of ancient treatment
methods. Over the past decade, the convergence of Computer Science and Digital Humanities has
transcended the boundaries of superficial digitization to enter the era of "cognitive restoration."
This review analyzes the breakthrough advancements of Generative Artificial Intelligence
(Generative Al), Large Language Models (LLMs) specialized for TM, deep neural networks in
the reconstruction of medical imagery, and multi-omics integration for novel drug discovery.
By analyzing data from trials and rigorous evaluation standards, we assess the potential and
barriers of translating algorithms from digitized libraries to real-world clinical practice, aiming
to meet the standards of evidence-based medicine.

1. Introduction: storage crisis and the convergence of the Digital era

The theoretical system of traditional medicine—encompassing Traditional Chinese
Medicine (TCM), Traditional Vietnamese Medicine, Japanese Traditional Medicine (Kampo),
and Korean Traditional Medicine—relies entirely on a massive corpus of historical texts.
Foundational principles regarding syndrome differentiation and treatment, sovereign-minister-
assistant-courier (Jun-Chen-Zuo-Shi) formulation, and the meridian system were recorded on
bamboo slips, silk, and pasted paper from the pre-Qin dynasty to the modern era; however,
historical events and harsh preservation conditions have caused thousands of excavated
manuscripts to suffer severe physical damage, including rotting, missing characters, and faded
strokes. Furthermore, the semantic shift of Classical Chinese across different periods creates a
monumental historical linguistic barrier, even for highly experienced scholars. To address this
issue, Deep Learning models and Generative Al have been applied, creating a paradigm shift
from simple optical character recognition (OCR) to the capability of automated reasoning and
blank-filling of ancient texts. Pioneering models such as SikuGPT, pre-trained on the massive
dataset of the Siku Quanshu (Complete Library in Four Sections), have demonstrated superior
performance in intralingual translation and ancient text classification, significantly contributing
to TM information organization and knowledge services. Concurrently, in-depth evaluation
frameworks have been established to measure the capacity of Al in a field that demands absolute
accuracy, such as medicine.

2. Al architectures in text restoration and medical imagery

2.1 Character recognition and context restoration framework (AncientBench) The ability
to restore a torn medical text does not merely stop at predicting character sequences but requires Al
to deeply comprehend the ancient linguistic system. The AncientBench evaluation framework was
designed as a gold standard to measure the reading comprehension capacity of LLMs for excavated
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texts across four independent cognitive
dimensions.  First, glyph comprehension
assesses the ability to understand the visual
structure of ancient Chinese characters. Second,
pronunciation comprehension evaluates the
ability to recover historical pronunciation and
identify phonetic loan characters, a crucial
factor in distinguishing homophonic medicinal
herbs. Third, meaning comprehension determines
lexical meaning within narrow historical contexts.
Finally, contextual comprehension integrates the
aforementioned three elements to perform cloze
tasks and translation, helping Al accurately restore
medical principles eroded by time.

2.2 Reconstructing medical imagery via
Generative adversarial networks (GANSs)
Ancient medical texts contain numerous
medical illustrations: from acupuncture
meridian diagrams to Bencao (Materia
Medica) diagrams detailing medicinal plants.
The deterioration of base materials causes
line breakages, leading to a loss of accuracy
in acupoint localization. The application of
generative  adversarial networks (GANs)
utilizing "ipainting" techniques has successfully
addressed this challenge. Typically, the Edge-
MSGAN model incorporates a Polarized Self-
Attention (PSA) mechanism to process large
damaged areas on medical graphics. Unlike
traditional GANs, PSA operates independently
on two analytical branches: the spatial branch
and the channel branch, before fusing the results.
This design allows the model to maintain the
feature correlation of distant pixels, seamlessly
restoring broken meridian lines. Concurrently,
the MFGAN (Multi-layer Feature Enhancement
and Frequency Perception) model brings a
breakthrough in preserving micro-textures (high
frequency). By employing the Residual Pyramid
Encoder (RPE) to extract deep semantics and
the Frequency-Aware Mechanism (FAM)
to bridge low and high-frequency features,
MFGAN perfectly reproduces exquisite details
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such as the surface wrinkles of medicinal leaves
or the structure of tongue coatings. The dual
discriminator module in MFGAN completely
eliminates blurring at the tear boundaries,
ensuring global semantic consistency:.

3. Ecosystem of specialized Large Language
Models (LLMs) in Traditional Medicine

The complexity of TM, with its theoretical
system revolving around abstract concepts
(Yin-Yang, Five Elements, Qi and Blood),
requires Al systems to surpass general-purpose
algorithms to form specialized models.

3.1 Capability Polarization: A Survey on
TCM-SED A large-scale comparative study
utilizing the Traditional Chinese Medicine-
Stroke Evaluation Dataset (TCM-SED)
clarified the capability boundaries between
different LLM architectures. When competing
in static knowledge recall tasks, such as
accurately memorizing the composition
of herbal prescriptions, the DeepSeek-R1
model (with pre-training data focusing on
Chinese) overwhelmed the GPT-40 model
with an accuracy rate of 70.1% compared to
52.6%. However, in tasks requiring complex
knowledge integration, dynamic reasoning,
and the interpretation of obscure classical
texts, GPT-40 demonstrated superior cognitive
power, achieving an accuracy rate of 90.5%,
far exceeding DeepSeek-R1's 73.5%. This
finding indicates that the clinical translation
process necessitates a combined mechanism:
utilizing native-language Als as high-precision
retrieval memories, and general-purpose Als
as diagnostic reasoning engines.

3.2 BenCao Fine-tuning framework and
RAG hallucination mitigation mechanism
Biomedical engineering developers have
introduced BenCao, an advanced multimodal
Al assistant specialized for TM, explicitly
resolving the "language hallucination" issue
commonly encountered in general text-
generation models. Instead of consuming
massive computational costs for retraining
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billions of parameters, BenCao is optimized
through "natural language instruction tuning."
This system integrates a knowledge base of
over 1,000 classic medical texts and modern
documents that have undergone rigorous
manual OCR proofreading. By establishing
an "expert persona" coupled with a logical
chain-of-thought and multimodal API
connections, BenCao is capable of directly
cross-referencing imaging data. Independent
evaluations confirm that BenCao achieves
an accuracy of 82.18% in herbal recognition
and 63.42% in constitution classification via
images, demonstrating outstanding subclinical
diagnostic capabilities. To ensure absolute
safety in prescribing, Retrieval-Augmented
Generation (RAG) technology combined with
Low-Rank Adaptation (LoRA) fine-tuning has
been applied in the TCM-DS model. TCM-DS
utilizes RAG as a cross-referencing barrier: all
generated prescription recommendations must
be cross-validated against the ancient medical
text database prior to output. This method
helps the system achieve an impressive
recommendation  precision of  0.9924,
establishing a new standard for automated
personalized herbal and dietary applications.

4. Theoreticalrestructuring: From''Syndrome
Restoration" to Multi-omics analysis

The true breakthrough of Generative Al
lies not only in preserving original texts but
in its ability to establish a theoretical bridge
between ancient medicine and modern
molecular biology.

4.1 Multi-agent reasoning framework
in clinical practice To replace the subjective
perspective of a single physician, the JingFang
Al model introduced a "syndrome restoration"
mechanism via a multi-agent collaborative
reasoning system. Each virtual Al agent in
JingFang assumes a specific diagnostic role
(inspection,  auscultation/olfaction, inquiry,
palpation). The interaction, internal debate, and
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consensus among these agents perfectly simulate
a professional medical consultation board,
thereby reaching a conclusion on syndrome
differentiation that is logically rigorous and
closely adheres to classical thought streams.

4.2 Integration of genomics
geroprotector discovery

and

Skepticism regarding the cellular-level
mechanical mechanisms of TM has been
addressed through the advent of Life Models,
represented by Precious3GPT (P3GPT). Unlike
LLMs processing pure language, P3GPT
is trained on millions of single-cell RNA
sequences and DNA methylation data, enabling
it to realistically simulate the reactions of human
tissues and cells to external interventions.
By mapping the "beauty-nourishing, life-
prolonging" prescriptions from the Bencao
Gangmu (Compendium of Materia Medica) into
P3GPT's aging simulation model, researchers
identified a series of molecular signatures.
The process of analyzing thousands of TM
databases using Al successfully isolated novel
anti-aging compounds (geroprotectors), such
as maslinic acid and XL-888. The biological
activity of these molecules was subsequently
fully validated through in vitro trials, proving the
potential of Generative Al in decoding ancient
phytochemistry using precise medical language.

5. Clinical translation and the potential of
Al-derived metrics The modernization of TM is
advancinginto the phase of clinical quantification.
A typical example is the application of the digital
assistant AcuAssistant in teaching hospitals to
standardize the art of acupuncture. Using motion
analysis software and sensors, AcuAssistant
accurately quantifies physical parameters such as
needle insertion angle, thrust force, and rotation
speed, transforming intuitive oral-tradition
skills into quantitative data, substantially
supporting  randomized controlled  trials
(RCTs). Furthermore, the most critical trend is
the development of "Al-derived metrics." In



modern medicine, Al-derived left atrial volume
indices from coronary artery calcium scans have
demonstrated excellent long-term predictive
capabilities for atrial fibrillation (Hazard Ratio -
HR: 2.66) and stroke (HR: 1.96), outperforming
traditional risk assessment tools. Similarly, in
oncology evaluation, the Al-derived combined
positive score (CPS) shows near-perfect
agreement (Cohen's kappa = 0.782) with leading
pathologists. This analogy promises that in the
near future, constitution assessments and TM
syndromes reconstructed by Al from ancient
literature will be standardized into independent
clinical indices, providing robust evidence for
preventive medicine protocols ,.

6. Potential ethical barriers and risk
management The integration of Al into TM
poses highly complex legal and biosafety
challenges. One of the most significant technical
threats recently discovered is the "subliminal
learning" capability of LLMs. Experiments show
that Al can receive, learn, and propagate hidden
toxic traits and messages within seemingly
harmless datasets, transmitting them from one
model to another. In the context of TM, where
the boundary between pharmacological toxicity
and the therapeutic efficacy of ancient minerals
(such as cinnabar) is exceedingly fragile, an
Al model that absorbs theoretical errors from a
flawed text will silently generate toxic regimens.
To prevent this, a "human-in-the-loop" feedback
process combined with evaluations by licensed
TM practitioners is a mandatory requirement.
Moreover, these diagnostic algorithms must be
classified as "Software as a Medical Device"
(SaMD) and pass randomized controlled trials
(RCTs) to ensure explainability prior to large-
scale global deployment.

CONCLUSION

Generative  Artificial Intelligence is
re-establishing the entire foundation of
Traditional Medicine research and practice.

By utilizing GANs and polarized self-
attention architectures, medical images and
meridians eroded by millennia of history
are being restored to their original state.
With the emergence of specialized LLMs
like BenCao and hallucination-eliminating
RAG systems, the wisdom of ancient
physicians has been sharply simulated. The
most powerful breakthrough is the linkage
between philosophical medical reasoning and
multi-omics molecular data via Life Models.
However, for TM to truly integrate deeply into
global mainstream medicine, the biomedical
engineering industry must establish stringent
risk management standards, thoroughly
resolve the challenge of subliminal learning,
and continuously conduct clinical validations
to ensure the absolute safety and transparency

of treatment recommendation algorithms.
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