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(=] HMY W5 5-F 35 BN R (5-aminolevulinic acid ,5-ALA) 43 5%3h 717477 ( photodynamic
therapy , PDT ) % 1 4 K BT AR 55 it S ) LA U 25 RN RE I 52 M) , A F R FZ R 1R 97 HUIR 25 I 2 e
JUHER AT AT DTk 64 HL 6 ~8 Fli @ HEMENE SD R, AR BT EE 150 ~200 g, #&%HHGHI5R & (0,100,
300.,500) mg/kg ~F-1453 2y 4 AU, AR %65 I BRI E] (0,10 15 .20 ) min #1532 4 4L, 2L 16 4
AEFRZH (n =4) , FARZ G HURSS I S R B ZH 25 4706 3h g BT, ELISA G0 BE SR i 0L 75 FF IR 25
¥ 2 (parathyroid hormone , PTH) , = fiflt FH [k i J5 45 iR ( triiodothyronine , T3 ) | H R i 2 ( thyroxine, T4 ) {i¢
FAR IR R (thyroid-stimulating hormone , TSH) ¥ i, I WL BRA FIT J5 45 HEUB S % B8 fk, &5
Tl FH RG] sl B HR S5 R I RE TC 2 , Y63 g v Y7 6 B[] P R AT 3 g FFODR 55 i ) BE A BT, T Xof
FECIR IRy BE TG Sl 35 52 ) , B D' R e 88 R BEESF [R] A s i, JHOXE FRCER 55 B D BE PO BB SR A I i . 01
SR B 500 me/ke , JEHAR ]S 10 .15 20 min B, (L35 PTH {5433 (75. 24 £6.06)ng/L (47.23 +
5.18) ng/L (39.10 +4.03) ng/L, 5% 1841 (0 mg/kg,0 min) (128.19 £4.75)ng/L ALk, HAT B & M2
5 (P<0.05), HZUFRA s, 2630 77 B E i HUR 55 IR 4 21 5 1E 8 4 LU, BR ARG RS b3 58
e N RS AR H UG A W] I8, E A0 M) s A2 DA DR B 2 bR ) s iy 240 ., T PR R B L
LA H AR S ER W ek AE . 853 DL S-ALA SAOB8n 0 S 0956 30 197 36 Al bk B IR 57
A2 B ) Re 7 A e e MR T o
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Effect of 5-aminolevulinic acid-based photodynamic therapy on rat parathyroid

gland and surrounding tissues
Liao Yong, Wang Min, Lian Yu, Yang Yang, Chen Wen, Zhao Jie, Chen Bing ( Department of Endocrinology,
Southwest Hospital, Third Military Medical University, Chongqing, 400038, China)

[ Abstract ] Objective To determine the impact of 5-aminolevulinic acid mediated photodynamic
therapy (5-ALA PDT) on the morphology and function of rat parathyroid glands and surrounding tissues.
Methods A total of 64 female SD rats, weighing 150 —200 g, were randomly divided into 16 groups (n =4)
according to the dose of photosensitizer (0, 100, 300 and 500 mg/kg) and irradiation time (0, 10, 15 and
20 min). The parathyroid gland and surrounding tissues were surgically exposed, followed by treatment with
different doses of photosensitizer for different irradiation times. Before and after PDT, the serum levels of
parathyroid hormone (PTH) , thyroxine (T4 ), triiodothyronine (T3) and thyroid-stimulating hormone (TSH)
were determined by ELISA. Histological observation was carried out before and after treatment. Results 5-

ALA PDT or irradiation alone had no significant change in parathyroid function. PDT induced parathyroid
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function reduction in a short time, but had no effect on thyroid function. With the increase of photosensitizer

dose and irradiation time, the treatment showed significant effect on thyroid function. When the photosensitizer
dose was 500 mg/kg and irradiation time was 10, 15 and 20 min, the serum level of PTH was 75.24 +6.06,
47.23 £5.18, and 39. 10 4. 03 ng/L, respectively, with significant difference as compared with control
group (0 mg/kg and O min, 128.19 +4.75 ng/L, P <0.05). After PDT, histological examination displayed

integrated envelope of parathyroid, normal proliferation of fibrous connective tissue, increased number of

vacuolated fat cells, and decreased number of gland cells compared with normal parathyroid, but no significant

change was observed in the thyroid and surrounding muscles. Conclusion 5-ALA PDT specifically disrupts

the morphology and function of parathyroid glands in rats.
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Y63l 711677 ( photodynamic therapy, PDT) 244 T+
20 fi40 70 AEAROR A9 — UM IR ST RO BOR , %
Jr R A PR E AU RO By 22 S R R
AIFETE T , 22 8 K (630 nm ) SERYIUL , Az L& A
AP B S AA,  URI PR 2 ok i ANIRAE , DT
RENAYT MR SRR H A H Y . BTS20
FTFRIT AR s AT 7L B R 2 R
JEPPEBRAE" " AR R oz
—B) 5-FE L B ER (5-aminolevulinic acid,5-ALA) , i
TS AR BRI G, b [ s 9 J5 i bk 1X
(protoporphyrin IX, PpIX) (—FGR50) £EAH Y 1 HY
RFGIHL T B 22 R & KR, AR
Fabs 5-ALA Fii Ay 63 J 97 2 (5-ALA PDT) )i
FHF HR 55 iR D3 BE T #F (hyperparathyroidism ) (976 47
e 3E A WSS T A TN TE R R ERHIR 55 i S
JA I AL AT RE L B2, Bl 5-ALA PDT ff
FHT HUAR S5 RO R Sk A RUE 52 4k, HAE Ry —
TG T HR S R Sl RE T HE A 8T J7 2 S I3 BEA

1 HR5HE

1.1 ##

BEHL 6 ~8 JEIE SD MEMEC R 64 L, i 150 ~
200 g( 5 =FEBE R RITEE Be BF S MRHIF I i 52 56 5
Prep P ) 5 S-ALA (W F b it Bl hr T 350 A IR 2
) s XD-635AB B3 1 f T X (REAK T %18 i Be
A R FD s KB ARJ5 IR 3KR (PTH) ELISA
G KB = R PR B 2R (T3 ) ELISA 5457 &
REHARIRER (T4) ELISA 5050 & K BUAR IR IR R
(TSH) ELISA 3G & (30 B e i A R A BR

NI
1.2 Fik
12,1 SEBr Kot sy rmscnt R
it , 64 HOR B GRGH R 2470 Bid 2] 0,100,300
500 mg/kg 4 N2 (n =16) BN N FHZ G IR
[E)53 4 OCAHRET) (10,15 .20 min 34 N2, 34t 16 4
AEHRZ (n=4) o SEERTREREOGIRAFAY S-ALA By R
F0.9% FALAH W b BC i K O 3% 1) 5-ALA
VW, PR AN TR R B2 19 S-ALA 5 (0 mg/kg 20 514
FRAEBRER K ) T A K BUIE I N 5 T 46 118, 30 min
Je R 5% 7K 5 ST R UM JE oA T S JRR T, 590
B TCHEBAR T UIIT R, St oo 15 e T A2 LA, 58
O3 SRR HURIR S VARSI , #0631 ia s P AOLET
PRELE T HURSF IR X BE B 77 15 em 37 8 [ i
E 300 mW ,EBEE A4S 2 em , FREFFIN A #5245 70 H 04T
BOE, TR 1 h 5 S8 ShBOC IR, BRET 25 5 Ak v 4%
B JEDI I, T BRI 5 T 0 1 4] 5 v v R AR 7%
DL E R R AT BEAE MGl 55 0G  #EAT

1.2.2 IV FRAS AU FTE B 4 4 0 SRS e
ERJE TP IR TG, 6 h 5 R AL 25 4 T A1 R BRURS bk i,
Hh, R A B (DG BIGR) 5 0] i 300 mg/kg | BREF
B[E] 15 min) KR T R85} 0.25.0.5.1.7.14 21 d
I3 UCRARRRIVK I, WA T I3 , >R AUS400 2514
I 3l A= Ak 3 A ASCRS I I v B 8% (Ca) |, IR f 2 v
(ELISA) Rl ifiL 375 HIR 25 R ( parathyroid hormone,
PTH) = FIR i S 20 g ( triiodothyronine, T3) | Bk
J 2 (thyroxine, T4) & B IR R Z ( thyroid-stimulating
hormone, TSH)
1.2.3 JEAUEE

FARDIBRIE X B 2H K bl
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SACHZE 21 d 5 RS MR FOIR R A LR 2H 4
49 W [ W B K B W] s U0 ) HE Jefa,
62 WAUEE T SR & L BUB S EHHIE
1.3 “%it5o

THETORIL & +5 F0 2R ] SPSS 13.0 Gt #k {7,
G55 2RSS AT GORL 22 L[] LR T O 2243 1, T
iR A LSD ¢ #6586 5 77 22 AN 570 2R i Kruskal-Wallis
H K55 .

2 #XR

2.1 R A kI aF FARMA T IR F I e e Fm
R 2H (5-ALA 1344 55 4 300 mg/kg | HE S i) [a]

15 min) PDT 5 J5 45 W] 18] g ML 3 PTH /KP4 825K

TR AT (P <0.05), M4 & Ca 7K T UG A

(P <0.05) , 2% WA s ML 3 T3 T4 TSH JKF-73 53] 5 1

ST A T W S (P >0.05) . Wk 1,

2.2 RBUN N E CRRBET R AT RS A ROk AR R

P o' B B T S G RIOR G AR S5 IR T e
JCREN 5 I B HE R (P >0.05) s —F B/ A

JI HE G2l 180N RIS R S5 IR T RE ™ AR A
A S RO IR FER (P <0.05) 53 i3 e 2 e 3h
JIZ&AF)e , Bt HR S IR 8] B HE 4\ S-ALA f T S5 42 1Y
&I, BB L PTH {EBAIE, 25800 500 me/kg JE
SSFISTE] 20 min B, X5 AY IR PTH {HARAR. Wk 2.

2 FEXHEFIFIENEEEE PDT FARMFE
PTH EZ L (ng/L,n=4,x £5)

SGHERS}A] (min )
OCAHESD)
10 132.82 £6.96 103.5 +8.40°

0 mg/kg 300 mg/kg 500 mg/kg

128.19 +4.75 112.56 £13.12 127.64 £6.48 122.80 £9.26

100 mg/kg

93.33 £5.42" 75.24 £6.06"

15 126.41 £8.93 91.71 £5.96" 83.34 +4.21" 47.23 +5.18°

20 130.75 £10.38 81.44 +7.72* 51.54 +£5.78" 39.10 +4.03"

a:P<0.05,5 0 mg/kg b4 ;K fu i 19 A B4 /E 6 h

2.3 kI ABFTEFRFRALABARHBEF L
) ZAL

A3 SIHLTE %t BR4H . PDT (5-ALA 5 & 300 mg/
kg JREGFIIE] 15 min) BESSJS 55 21 KAGHURIR RS
i e TR LA A AT 00 e, HE e, TE X IR
L HURZE R AR BB T, 5 B i 45 4 2 21
Freu, e FE IR A0 I, TE R A B T IR RS
& BUE R A0, LR A A B A LA DR 4R 42
SHERAE PG 7240 s PDT BRI 9 PR 55 J « IAS B T
A LR AT e R, IR rh 2 AT R A AR A AL I
L T N TR X el N 2 N S N B )
BRI T2 A0 M A AR ] 2 0, AR LR s
ARIARWT A . TiZe PDT B IS i HUAR AR 8 B
HLUG IR X IR XS b R R R AZ (K 1) .

3 itig

FRAR 55 i 2 RE TC HEAE & — 4 LA HUIR 55 i 3R 03 bt
20 LB RS 9 A 230 5 , 2800 A RN 4k
RN ZRMERUBLIE 4 38, DU R PEiRcH 1L, 4R AR R
A 2.7/10 71 ~3.0/10 T3, HagJy T BLLAIREF A
DIBREON AR FARIGTTBRA H ™M I8 A1, %
T2 S AR SR R 8, R rP st T s D) BRAH XA
FERERAFINA KA, VI BR I 22 0 5 SOR 5 TR 1
AR HMLAE , B 28 e A 7K A FRODR 557 it 2 R DBl AFK )
ATRE R 22 3 — s B

JEEN IR GE 1 — FOBT IR T T ik
TG TR U7 ST, BAE IR 57
P RE RS FRAERAE A s BISFE LA, HATE
2O FE T 450 B I B g S e X vp 0 AR
FAZH AT R T 5 5 BRAT D o DG BT 2 — 19 5-ALA,
TEEST AR BRI A — € I a] i, Herpral A=y Jsnk
Uk IX(PpIX, GBI BT , 70 IE B B A= i R 55 iR 2H 21
T A 22 SR i 2 B TR A2 IR (375 ~ 400 nm)

F&1 300 mg/kg 5S-ALA PDT 15 min B/ KR KRR E RRZRDEN TN (n =4, v +5)

Hh A 25 PTH(ng/L) T3 (ng/mL) T4 (ng/mL) TSH(mU/L) Ca(mmol/L)
TR 128.15 £4.37 0.68 +0.08 28.15 +1.84 0.77 £0. 11 2.7320.17
WS 0.25 d 83.34 £4.21° 0.62£0.14 27.82 +2.54 0.74 +0.23 2.14 £0.04°
WS 0.5 d 75.58 +5. 60* 0.75 +0.09 31.01 £2.97 0.73+0.18 2.08 £0.18°
IREHE 1 d 71.74 +8.09° 0.65 +0.09 32.01 +2.97 0.89+0.18 2.19 £0.13°
MRYE 7 d 63.10 +7.52° 0.61 £0.05 26.69 £1.75 0.73 £0.09 2.15+0.16"
HREE 14 d 69.37 +8.21* 0.72 +0.07 29.42 +3.84 0.85+0.12 2.2120.21°
WS 21 d 81.59 +6.37° 0.65+0.12 27.27 +3.49 0.80 £0.12 2.33£0.19°

a:P <0.05,5 BA4a7 b4k
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AEFE TR EM; B EH FRIR;C. AR ;D PDT B Fik &0 E.PDT & Wk Az F.PDT & WLA 2847
1 EEMEASPDT BE21 d GARERER PRI BAEIPAAZRFEETH (HE x100)

JERIBCE T, AT A PR AT DAY DG R )
PR HUR S5 IRAR T AR AR o 5]
BRI T I = ZEEIREHON JCIRAA, Kot
THOR ) R PR DR S DI 3 T AR G B . ALA g T2
ARG, 5 A RO R L RA TR R |
P24 bk D I 18] Jd | 98 35 V4 L 2 2k B A AR A
AR Prosst 4 1 K B BH ) S B E S < K 3%
ALA(100 mg/kg fJiHE) V50 A K BB IR, 76 H AR
55l e T B L 0N B 5O 8l ) 2 e s 2 B D T 5
3% ALA J5 , HURSFIRNINZOGETE 1 ~2 h Bk
WEE{EL , 22 ) 58 BE T U325 1 i, £ 2 b IAR: 00 1) 4 FRER
SN N 5 2 TR R Y 3. 2 8% LK [ L P 2
ZUNKY 2.6 fifo I, fEADTFE P EATH S-ALA 11:5¢
ARG, 2 B O B SRR R 1 b, FE 4G
0 BE S S A5 LTS AR AR AL A DL o G X FE R AT T
B, 2853l ) AR i R BT PTH £ 6 h A B i
TR R, Z 5 — B — R KR, 3
5 21 R A [l 71, Hox — A8 a5 v S5 AR
7, MIHLIE T3 T4 TSH 45 25K H 3L 2 1 3h A
ULH] 5-ALA PDT a] DIZIR HUIR 55 IR (149 D BE , i L4k K
PR R 55080, ELIRT I % HUR AR DI RETC W B m , HA R
AR E R, M3 PTH A5 PDT &S 28 i 8] Y
RIVER BERE B T R A J IR Rl RE S5 PTHL A ML P 2

IR A o I U S-ALA T SR R A O IR
Srist i), BAT 1 A B, A AE 5-ALA D IR [a] A7 7 4%
PFF i3 PTH A2 BN B, H PTH R (1972 52 B
JERGR G 5 G IR 114 3 o ind o st , B A U AR
P, X — AU T s AT = B AT I
TE—E R LU 5-ALA PDT 1 J - HUIR 55 IR H A
SiR HE AT PR IX — R A o

1T PDT LR 23800 58 AN TR) T F R oy 8
Iy e ity i A, BN PRI Rk, HL
B IR S 4 4 A U 2 R R, IXAEAR R E L 4EH T
BORIT IR E AL e . FEARR IR T
RBRIE B I3 5 ) FORR 55 R L R ATS LB 56 %
ER IR N S5 4R HZUR A, T AR sl , 23R g
WA 22 o PRI S LR LA eI 525 |
RN 22l , #E— 22K W] 5-ALA PDT fE I F
AR 55 IR (0 5t 22 2k

25 L TR, 5-ALA PDT /] X 1E K BRUHUIR 25 B
HLVES MU RE LRI E , B A Rkl %
oy NG 8 6 S TS W SO B s 2 LSS WA Sl G R TN
55 R I RETUHE A ST FE , BAT T A e RIS P Ao
AW TR T B 7 i R A TR R 1 HAR 55 M)
HIgE T REA TR, e, B E T ERARYT . th T HADE
ZhI1AIT BRI AOE AR Y O 630 nm, 53T T 2T
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S5 (650 ~1 000 nm) , BT ITLLAME BABRA Y%
BB 5" R IE Ry 2 HeA T R 63
T RS HORE TSR RO Fg it — 5T
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