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Abstract

Object: Our early study about thromboangiitis obliterans (TAO, Buger’s Disease) has been reported
that it may be an autoimmune disease involving hypersensitivity Type III & Type IV. In this study,
we further explored the immune pathogenesis of thromboangiitis obliterans based on initial re-
search. Method: We detected humoral immunity (IgE) in 28 cases, antigen-antibody complex de-
positing on the vessel wall in 18 cases, and anti-vessel antibodies in 28 cases using three kinds of
immune-labeling technique to confirm the new findings. Result: IgE levels were significantly high
(P < 0.01). As high as 86% of anti-vessel antibodies in serum were found (P < 0.001), and the au-
to-antibodies against the vessel were combined directly with vascular collagen. Antigen-antibody
complexes were deposited on the vascular wall. Conclusion: These findings further confirm throm-
boangiitis obliterans is an autoimmune disease and involving multiple hypersensitivity reactions.
This is mainly Type III hypersensitivity and type II in addition to type IV. The elevated IgE suggests
that TAO may a type I hypersensitivity involved.
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1908 £ Leo Buerger 15 {CiHiiR 1% . MLk PHIEVERKE 2 (TAO) I A L AR AE M S Va N 70 A1) iz
B A ARH A1) AEILSCANPERR, & o i BB B 0.75%~5.6%. (HAEABR, 7R, i XOAE
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1) Rl s 1gE: SR ELISA VAR TG Bt i 1 28 5] TAO 3% i 1IgE. FH A I A
2H DL HE

2) Kl TAO A% M VAR BUR HUIAE AW %F 18 4l TAO 5 i A% I 5 (A I L8 RS 4T 28 M vk
Fiiik), FILLAT 3 M bmic vk RIN 24T, DA RS U &6 et . 8 IR AN BABE X R

a) HBIETEEE(F): TAO I [ 5 E v 21K (95%) Y, RIS A s A3, 1) F 4 P Il s Ak, fhss
PG, KRR EIR IR RPN R ERE AR SR G (%RPLA FITC-Ig 5 FITC-IgG); %
ST IEE TAO K38 L4 [5]

b) FIEREARIC Y E(ABC): N THEM IF EE R, FHERRARRE A SUR B, (T 5 B AR %
g9, ABC GfEfibric, AP REs T g TAO i M ;

) IS EGSS): [FHE FRMFEIRIESY) . IGSS Gsbrid Juth, AW Rie: T UM% TAO
R AIK=AP

3) P& B S PR mk .

A58 P O i (AR R 2 AU Bl K S ) V5 B XD, K 28 49 TAO B3 (i is F AR 3 — s,
i P NAE N Pk . R L B =R e bric R HEAT, DA CRASIN G5 SR A HERA M . 35 R ) e e
8755 A I N AL R (ML >R B 54 2 B SR 4R ) AN 5 4 5 20 1) Sl BARN IS ; 2) 2%
MR B RNIE: 3) Ji/NRIUEDAARCPUE: 4) Pl BAbmddik; 5) ALK TH.

IRATHEAT T ECAT 0 RIS, FRRRE T AR P < 0.05 BN B ST E L (E3), P < 0.01
E[SCATE N
3. &R

1) AW TAO B3 IgE 2IEH U ETHE (P < 0.01); &ATHE, TE “ITE” M “Fag” 4
T TR (P < 0.05) (W 1).

Table 1. Determination value of humoral immune IgE in normal people and TAO patients
# 1. EBALS TAO BEFERIE IgE MEHIE(P <0.01, "P <0.05)

T H EHA TAO RIEH ITRERS FRER
IgE (fi/=Tt) 151.5 £ 135.7 4152 +388.2" 219.5+135.4 4276 +4144™ 54314 +37.47
1115 58 28 5 17 6

2) SBEbric S A I E VTR I TURTUA R 59
a) EEZREEXRICDIF) (WK 1): EMENE. FRMNE R WS OSSR BEBCRATRRR
B G R ITTR .

Figure 1. Deposits with yellowish-green striped, lumpy
and particle-shaped immunofluorescence on TAO vascular
wall (DIF 400x)
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b) fuEREbRIC Rt (ABC) (JLIE 2): FEMMAE IR, i Z AN EA B33 (1 2k SCHUIR S S B AR A 0 1)
VIS5 R 5 DIF 1)

Figure 2. Streaky and massive of brown-yellow immu-
noenzyme-labeled staining substances deposited on the
vessel wall of TAO (ABC 400x)

2. TAO MEEE EFHELR RMNIZE G REER
YIRAGTAR . RZESARIC R (ABC 400x)

) IESRPEFIARNGSS) (WA 3): EME N, FZFANZE AT WL 2B ) 2 SURDIR FE E A
SHRPIF TR . (IGSS K45 55 ABC F1IF #HIE], 1GSS FiA T/~ H R I i 4 S e A0 R B5U%)

Figure 3. Black stripes and granular immune gold and
silver staining substances were deposited on blood vessel
(IGSS 400x)

3. TAO IEEE EHEEFLUTRAR R E ST R
. FEEREE(IGSS 400%)

FITf L3R =R e B bic SRR o 1 e EE B PURESTA R ST, o 19G A1 IgM [R5k 5 5
5

3) P B S ffk

i =M PSR ICBORIEN]: PUNLAE B B PUAAAET TAO B IS T, 5 72%~86% (W 4% 2)JF R
FHUME ¥ B Bk B S MU IR R 45 & (W15 4~6 FITR). 1GSS T ke S PEAN UK LR T DIF #1
ABC Jji%,

Table 2. Detection of antivascular autoantibodies in serum of TAO patients
2. N TAO B2& MMBEFMMME B Sl

SH : B : EEA b I
P 15115 BH % I 15115 FE %
IF™ 32 23 72 13 2 18 <0.001
ABC™ 28 21 75 13 3 23 <0.001
IGSS™ 28 24 86 11 0 0 <0.001

TIEW AR RS R SR . TS Ao RO i B AL SRS U RBTARERAR
PRCHUIE; Serbi BACkRL iR .
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Figure 4. Antivascular antibodies are present in the sera of
TAO patients, showing that the secondary antibody yel-
low-green FITC-antibody binds to the vessel wall (DIF
200x)

4. f£ TAO BEWMF R FERMERE, EREZ
MEEZE FITC-ASMER LS (DIF 200x)

Figure 5. Antivascular antibodies are present in the sera of
TAO patients, showing that the second antibody brown red
ABC-antibody binds to the vessel wall (ABC 200x%)

5. £ TAO BEMMBHFENMME B SHE, B/R
BIMMRLL & ABC-Lik S5 MEE 454 (ABC 200x)

\Q\\\
Figure 6. Antivascular antibodies are present in the sera of
TAO patients, showing secondary antibody dark brown
Gold-antibody bound to vessel wall (IGSS 200x%)

& 6. TACO BEMFHEFAEMMEBSNE, BREZ
MIREER Gold-#iA S MEBELE S (IGSS 200x)

4. WHig

H 1962 4, Pokorny #iE, & TAO F Ak & ik 4¢3 s oA bt I Piik LAk [7], TAO
P& I FUAE BT T

80 4EAR, P23 Eaahh, MBE, T, Mk, T 2B S ITaRIET TAO %A 7t [4] [8] [9].
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Figure 7. Conceptual diagram of the pathogenesis of thromboangiitis obliterans
B 7. mizAEMEER L RIEREE

Ml R AR LMIT) AR i FOEEE . 5Ot B0 BN TR, BARGHIME T 30
TAO EH KHMTRIE. TE. FRERESMREFESE, HMRgREn: mleEd y sREaAS.
IgG . CIC Fti, HAEWBEAT K BRGSR, BndEE EEEZREP <0.01), HEPUATUMLE 19G it
PVELE, F BN e E Ay T I EE, B 4ifTte, T 40t T #dign i R R . 42
/N TAO & — NS HURPUIAR S G ST T I BE R 11 BB BUS N A CH) B & %k [4], FIE, R
PEIGIR TAO BB [ AL IRFRIK A 45719 KA, G513 TH B2 Bk SORE K i, mT B8 A 5RO B2 40 R Jcmh L R 7
FTEt, MREEHEDLE N R R EIIIRE N F, A LMIT FI45 FIERH: TAO B3 bk 4 i
AR AR E PRSI g sh g, 5 FELE TAO M K mpLEE d, B 1 A4k
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UL, A IV BLE KBRS B2 5[4]

AR, ADZEAE TAO R T ZFifk: Sl 4Bt (AECA) [10], b H e 4 i i 5 i
(ANCA) [11], PLBEREPUA(APA) [12] [13], G & A ZAPLIAR(AAB) [14155, $En 2 Fhbi il Bt e i
B AR BE . AT OB S AR T E-ERR R A RS I G SN AR FH[15] [16]. [ £k
FEPE AW 5 BB A AN L C3b A2 ARSI K A 4N G R T i, ORI TAO B e 1Rt
BIEE TR, IAMREEHENHUARRERZRINEE, C3b AL SR T R E YR 85, 15
B, HOEPER REE, (EERRRZEEEYI(CIC) IR/ FRE[17]. SRS T TAO g1 T bk 40 X 2 B
PRI, GG [18];: Peter SEAENG IR A5 F S e i fH2 353845 IE TR [19] [20]. 1E# T 85 4F41
il 2 D B S e I E R R 25 /N2 T RAS IR EANES 197 3L

AW TR TAO BE AR50 IgE FE% B & THR((P < 0.01). 45&1RAK, TAO A RE aMEEME, KiIE
A BRI, k. s EFRARLE) [3], BEBURTEEBORE, A | BB BUS N AL,
8l 1gE FHm IE R L [ 5 e MEsow i — R R B [21] . ASHIF 788 i = Al e BEbric 52 43E ] TAO B ifn
EREPUNE B S PRI (RIE 72%~89%), JFEZEMEFIPUETUAR SYUIRE MR -, HRE
€ T N BYEEUR S IAFETE « ICW S RIHTINE B SPik B3 S g R RS S, B 1| BUEEUR N 1)
1F1E.

A5 1985 FFA VLTI L5 R4 4G AN 7RH, TAO BA T LN A S REBIRIR A &
r BRER [ MURE s AFLE B S BT SO AN PR BUA S AW ST P TR R AR SR 4
BZARRIAE A T AN R TAO AN Z Rl ok SRR EK[22]. Z&k
R, Wit R EREREME R R B2 R RN, SuBe W R ARE FH S 2 0 75 X955 15 T fr 4
fils PUEAIN T TAO [FIBS A7E[23] [24]; Hi KA BRI, WREHE AN 2 TAO B ZR G H &,
AU S P E B, BT TR REE R, S A0H A 208 8 DNA 854, 1 H S8k kA
B, FEE S PUAR A [25]; PEBEB T SEUE & RIS [26], TAO B3 94.5%~99%3 8 E H:
EHME.

M, AT ILT TAO & )& T K& 2 P BUR ML) B & e g . 20 1 2R, B
IV BUSNEA 1 BGER, RN | B N R M. TAO ROV BE JOE L VR R bR A [27 A0 1 A s v
(18 LA T2 B RT RARBE A Sy G 22 i U R P I R (L 7).

B O

FATZL VB BT BT ST AR T R L SR AR AE IR G BOR B B B AN S WA 4R T
S A R R A B B BT DR R St SR b [ P G B 4 S R LR 2R A 2 AT
Mt S5 E .

SEEk
[1] Mills Sr, J.L. (2003) Buerger’s Disease in the 21st Century: Diagnosis, Clinical Features and Therapy. Seminars in
Vascular Surgery, 16, 179-189. https://doi.org/10.1016/S0895-7967(03)00023-1

[2] FEFash, B0OE, PAEGH, S R PSS R I ROR AT (AR —) [ E i SRR E (B RR),
2009, 1(1): 9-12.

[3] FBHE. (AR PHZEPERKE 5 (498 R AN A ML B JbJrBR %, 1983(5): 13-15.

[4] W, MEEEM, U5, S Ik P ZE R IKE R (TAC) I S Dh B IRAS W T[], Rl e i 2% 5, 1985(3):
146-151.

[5]1 £V, MR, 280K, 85 BEIERRBEIOCERR AR T bk 40 1 S BE Bk AR AR I A RS SN T[], A4

DOI: 10.12677/acm.2023.1361405 10056 I IR = =23t e


https://doi.org/10.12677/acm.2023.1361405
https://doi.org/10.1016/S0895-7967(03)00023-1

HeE, ERH

(6]
[7]

(8]
(9]
[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]
[27]

GR35, 1982, 5(2): 74-76.
g, %, /B, & E¥REEML B LM R R FGERASE AL, 1987: 164-1718.

Pokorny, J. and Jezkova, Z. (1962) Significance of Immunological Studies in Peripheral Obliterating Vascular Diseases.
Circulation Research, 11, 961-965. https://doi.org/10.1161/01.RES.11.6.961

FoEAE, RSO, AR, S XA PHIEERKAT R BRI # ARER S, 1886, 7(5): 53.
Pttt sIRN, 2R, S SC TR P IEPERKE 2O N AR e R D REIIBT FE[T]. R 2515 8, 1987(5): 34-36.

Eichhorn, J., Sina, D., Lindschau, C., et al. (1995) Antiendotheluial Cell Antibodies in Thromboangiitis Obliterans.
The American Journal of the Medical Sciences, 315, 17-23.

Halacheva, K.S., Manolova, I.M., Petkov, D.P., et al. (1998) Study of Anti-Neutrophil Disease. Scandinavian Journal
of Immunology, 48, 544-550.

FARYE, WAIR, B LR PRIEVERKE 4 4 OB 2R (ORI B 2 ] L2, 1997(5): 280-282.
de Godoy, J.M.P. and Braile, D.M. (2009) Burger’s Disease and Anticardiolipin Antibodies. Journal of Cardiovascular
Medicine, 10, 792-794. https://doi.org/10.2459/JCM.0b013e32832ce8d0

Klein-Weigel, P.F., Bimmler, M., Hempel, P., et al. (2014) G-Protin Coupled Recepter Auto-Antiboties in Throm-
boangiitis Obliterans (Buerger’s) and Their Removal by Immunoadsorption. Vasa, 43, 347-352.
https://doi.org/10.1024/0301-1526/a000372

Dellalibera-Joviliano, R., Joviliano, E.E., Silva, J.S. and Evora, P.R.B. (2012) Activation of Cytokines Corroborate
with Development of Inflammation and Autoimmunity in Thromboangiitis Obliterans Patients. Clinical and Experi-
mental Immunology, 170, 28-35. https://doi.org/10.1111/j.1365-2249.2012.04624.x

Halacheva, K., Gulubova, M.V., Manolova, I. and Petkov, D. (2002) Expression of ICAM-1, VCAM-1, E-Selectin and
TNF-a on the Endothelium of Femoral and Iliac Arteries in Thromboangiitis Obliterans. Acta Histochemica, 104, 177-184.
https://doi.org/10.1078/0065-1281-00621

RAETR, AR, R, I R P 2 1k K A R0 35 2 20 I S % T ik S 1 TR 7 O 7S [0 B E 2, 1997(7):
403-404.

Rk, ARG, IR P ZE M DK R R A I BE A S B A AT AT (0] R EE R R oA 4, 2009, 34(12):
1683-1685.

Baumann, G., Stangl, V., Klein-Weigel, P., et al. (2011) Successful Treatment of Thromboangiitis Obliterans (Burger’

s Disease) with Immunoadsorption: Results of a Pilot Study. Clinical Research in Cardiology, 100, 683-690.
https://doi.org/10.1007/s00392-011-0298-z

Klein-Weigel, P., Volz, T.S., Gutsche-Petrak, B., et al. (2016) Immunoadsorption in Buerger’s Disease (Thromboan-
giitis Obliterans): A Promising Therapeutic Option: Result of Consecutive Patient COHORT Treated in Clinical Rou-
tine Care. Lupus Open Access, 1, Article 114. https://doi.org/10.35248/2684-1630.16.1.114

FHiL, 22F0. 1gE 5 B SRR L R R RD]. FAERRINEE F44E, 2018, 41(3): 242-245.

Kimura, A., Kohayashi, Y., et al. (1998) MICA Gene Polymorphism in Takayasu’s Arteritis and Buerger’s Disease.
International Journal of Cardiology, 66, S107-S113. https://doi.org/10.1016/S0167-5273(98)00157-0

Fakour, F. and Fazeli, B. (2019) Visceral Bed Involvement in Thromboangiitis Obliterans: A Systematic Review. Vas-
cular Health and Risk Management, 15, 317-353. https://doi.org/10.2147/VVHRM.S182450

i R RS E R P T E S A RN, B BN B S E R AR R P e R K
B O I ZE =R (9], O LA R, 1978, 6(1): 19-21.

Papa, M., Bass, A., Adar, R., et al. (1992) Autoimmune Mechanisms in Thromboangiitis Obliterans (Buerger’s Dis-
ease): The Role of Tabacco Antigen and the Majio Histocompatibility Complex. Surgery, 111, 527-531.

I, SF, FERNE HEREER AR SRR AR R[] PR E SR E, 2002, 36(6): 421-423.
R, MRFELE, FRENES. MR A ZEME K 2 R AR S IR 7T ], AR EE 2 44 8 (JE3CRR), 1989, 102(1): 67-71.

DOI: 10.12677/acm.2023.1361405 10057 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1361405
https://doi.org/10.1161/01.RES.11.6.961
https://doi.org/10.2459/JCM.0b013e32832ce8d0
https://doi.org/10.1024/0301-1526/a000372
https://doi.org/10.1111/j.1365-2249.2012.04624.x
https://doi.org/10.1078/0065-1281-00621
https://doi.org/10.1007/s00392-011-0298-z
https://doi.org/10.35248/2684-1630.16.1.114
https://doi.org/10.1016/S0167-5273(98)00157-0
https://doi.org/10.2147/VHRM.S182450

	血栓闭塞性脉管炎是涉及多种超敏反应的自身免疫性疾病
	摘  要
	关键词
	Thromboangiitis Obliterans Is an Autoimmune Disease Involving Multiple Hypersensitivity Types
	Abstract
	Keywords
	1. 引言
	2. 临床资料和方法
	2.1. 病人
	2.2. 观察和方法

	3. 结果
	4. 讨论
	致  谢
	参考文献

