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Abstract

Hypoparathyroidism is commonly seen in hypoparathyroidism after total thyroidectomy and
hyperparathyroidism after end-stage renal disease and maintenance hemodialysis secondary
hyperparathyroidism, which presents symptoms such as numbness and convulsion of hands and
feet, requiring oral calcium and vitamin D treatment, frequent laboratory tests, and even emer-
gency hospitalization. Chronic low calcium has adverse effects on bone metabolism, eye health,
cardiovascular, kidney and neurological dysfunction, and seriously affects patients’ quality of life.
At present, recombinant human parathyroid hormone for parathyroid hormone replacement ther-
apy is still in clinical trials. Parathyroid autologous retransplantation can effectively treat post-
operative hypoparathyroidism. However, preconditioning and freezing of isolated parathyroid
glands are required prior to retransplantation. No matter at home or abroad, the research on
this aspect is relatively scarce. In this paper, the identification of parathyroid glands during
surgery, the pretreatment of parathyroid tissues, the preparation of cryopreservation solution
for parathyroid tissues, cryopreservation time and transplantation site were combed. It is ex-
pected that with the deepening of the research, a consensus and standard of human parathyroid
cryopreservation technology will be issued, so that patients with hypoparathyroid function can
be cured.
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1. 51§

FHAR 55 IR DI REAIS T (Hypoparathyroidism, {874 FF 55 0) & & A2 T FARIRF AR A1, JCH R AE FAR R4 1)
BRARJG, BT 55 A AR AR T IK 40% [1] [2], K AR S5 R3O 0.4%~32% [3] [4] [5], RILNHF
2:(>6 AN, RICABUH LT LR HiESER, TEORSA4ELE R DIBYT, HHFELEY
YHRYT DA SATE R e s A, H A2 R A E S RS, O BRI T e
A KA R, BRI ) 8 AR R, RSB EE W EMLE. B, FEm
I LT 4k % 1k FOR 55 B T g G 33EE (Secondary Hyperparathyroidism, SHPT)V&Y7 5, SHPT 2 ' %8k A T4
FEVEMBOE T 00 B I RRE 2 —, W TAEA S MORE A () s L, 29403697 TR SHPT, @R AT HUIR
55 B V1B R (Parathyroidectomy, PTX), 1HA J54 7k A H 55 0 R XS [6] [7]. B ARHR S IR AR A 208
JTHARIBAR G S SHPT 47 HUAR S5 IRV BR A J5 S 200 F 558058 R 738, R T AR RS A 2 i) 23 75 22
R AEIRYE B AR HUIR S RS, WA SR IE R IR AL AR FOIR 55 IR AL 2 = AR 3G RN WA ThRE & G 22, i
FFWR 55 R 2H 23 1) VR A7 A2 B
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2. BREFRIVEFER
2.1. BRERAIAR PR

N TG AR FOR S5 IR A S B HUIR 55 e K C B Ak A7, AERB A7 AT REAT L2 AR 2. BT HDIR
FIRRRIAL B, 2 THRIRNGE T L b U3 A8 5, TS5 IR A R e i i, FETEAE
o, LA GR YR, HANERBE SREIHN . REERCAEE, EARS, R L8] [9].
MEWTH AT i ZhRe, WA FOECT) . KRR GL T, M0 HUIRSS AR 55 . AR A el 2
Qeta[10]o 4 el IR SS IR B o, A ok o, U A8 RS 2 (BRI iy 2L RN A L2 45
TR

2.2. FRFRALDEHEFRR

2.2.1. BRTERMNERBRALFFREARNAER

RURSFSIRA L TR EL: EREWFAREG b, EIEG. K/, B IFH 83 56 4 IE 5 13 H
RS, IR 30~40 B/ I mm x L mm x 1 mm B/ B, BT 4CHEE FRCE At
PR 10 ml MK [11], —FHEZSae s, FeEREIK, HIE, MR

FRR 55 IR SRR ORI ] . 2 VR ORI A P B L 3B 0 2 R R A LR T LB R AR
AL E RPMIL640 BiFRFE[11] [12], KR ZHW S e hil ik &y 80% [13], A BCHIHKE A 60% [14]
(B BEA VNI RPMIL1640 1577 3E[15]; )5 Bk 43 HH ol 2 40 i F2 e 771 DMSO (— B AR, LT o5 Lk
BILE 7.5%~20% [16] [17]2 18] T/ /5 i 55 f 28 i 43 vl BAAZ 10%~30% ) H A4 IfiL 7 B 10%~20% 1 i 4 ifi.
JE[18]; INE AN RPMIL1640 15 73E, 1hiflH 90%Ma 4 & [15]; FRitz 4h, EHEHE VAN TR E
Tk & [19]FN 75 5 55 21 [ 1 1] BUE 25 2 FN & R PE AR [18] 8RR K& % [20]

VKEGEARAT: B HORSF IR SURNG ARSI BT 2 > 2 ml A/ NE T, SRR B —20CHA Y 15
GrER, SR RI-50°C AR 15 08, SRS RE R BN E IR 86 C I AEIET, 24 J5, KA R
ERN-196C AN P AT KIIRAE[21] . IR IAAFI H S ORAF AT, AR I FE 218 gt 1Y o

ORAFIT ] FRATTEARIR R AT HUR 55 IR R0 Fr . TS 7700 7 B 4 i, PR v A 2 B TE A K
ARTE 71, HORSFARALAASUK. UKok E Rl G2 R S B AR EY 1 E 7R
ALFEARIR ORAF I (8], ET 2 AS HE 1) T 26 . AR 55 IR AE IR H AR AE I BTN 364 10% 3 83%2 [H][22],
Xof - R 5% R A7 B TR) A — B 4L iR . {2 Guerrero 28 N RN, SEBACIEIRAED T 24 N HIN, (12K
FFOR 55 B 2H 2 14095 0 W S5 B K GBI IR R AA R 24 A H ARG 1R T1%, Mt 24 A H, 4 770k
N 1% [23]. HUR 55 R SRR R A7 L PR A1 7E 24 AN H BAP,  ARIRPRAF 7T BE 2= 5 M R 55 iR 2 21 1l 5 =
A RIREST, T BRI R K.

Leite 544 FURSZ IR LA VR ORT 3 4R )5, AT BRI S, RUHVIRSS IRALSNGAF L 24 M H
AT AR RS HE i Th [24] [25] [26].

HUR 552 BRALZA IR ER[27]: D% T HURSS MR 2R R ok 722 b s — B0, B MR EGE h B (VR A7 /N
T 37 CHR/KMH R PUEMA, B ETE L min 2245, 285 4% 10 ml 70%~90% RPMI11640 15 7= 31 10%~30%
H RISV A A BE 2 K, BAE 1 ml & 20% H A4 M55 ) RPMI 1640 15775 B i 5 Ik, SR JE RBRi%
W, 4mlZIEEBEA .

2.2.2. SPTH 53R B 5 HBEIK

ERE, 1B DhRe s B TG IF SHPT AN 2 51k 40%~80% [28]. B& B HIdEfE, 3G

FORSZ R B B F WK E PTH, HWRHAIT R0, WFHBEAMRFFERIGIT, KREEUMRHEA PTX M
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BEE B ARFAEE N SHPT 11 1% T R [29]-[34] o S F AR H A 1 SR I 1) £ 3 75 B FE A IR 1 5 AR R 5%
JIR S A R B AR 7K A B 550 TR XU o

H M Wells %5235 [35]11F BH VA VR AR A7 1 R 55 R 4L 2T ARG AR I Eh RS A AR, 1R % SHPT FRJ5
17 F AR FE A [35] [36] [37] [38] [39], AT LA A VR ARAT 1) 44 FUIR 55 R 4L 2L ) AR RS AR SR VA 7 7K AT
H S50 BARHTEEAL N BB TE R 2 HUEH P LT- BA R Thee, (HOCTARRAE AN B %%
TS5 RCR BN A B FU[38] [39], W] FRIE SE IR R A HOMR 55 AR L 2 - 41 1035 AN r I T e B BB 22, 1
FOR 55 R H A URAT A2 G, DRI BRA T 2 B8O T F A EAZ I T

3. HRFRIBEHK THE
3.1 BHEAR

PR 55 B R A B 32 B B B L SR NWUM AT BB AUL, s S B AL R WU MR A BB AL, ANTT X R4
YIRJG DHRERIVEAG,  TRIL AT IS LA W a3 (1 B2 [40]

3.2. BERBEHHREMN

T AEL I 1) PR 55 R B R AL 1 7 A I A A 7R 22 2~4 J&), — Mkl 2~3 AN H il e &k T e,
FIhREVPAS BN R AR A A L8 AR (U0 PTH. VitD. Ca?")/KF[40]. X TR HLT i MR ILE) FOIR 5%
Ji R e A O T i Bk . PTH AP R A MRS AR T e, — MIA RS R DN AN AR AR T ik . PTH L
EAE 1.5~2.0 B R s pt HUR 55 IR R FE T RE[41] [42]. ARt [38)36H, ARJ5EHME A M Ca* .
PTH %5455, PAVEAL RS IRIhREIR 1B I, AR5 10 5 BN Bk (1 5 75 AR 255 e IR R I A
i Ca®* /K FohsE, —RRWEBERPANARE 1. 3. 6. 124H.

4. RE

FKOANE R 55 0t ZARIIR 2567, AMERRHIC T EF KRR RE, 08 BEWR 7O LETE ),
DR 55 IR B AR T I 2 AL HUIR S5 IR IA R IR R SE A0, HUIR S5 R 8 R P AS M RE AL SR T
ARJE F 558, (H A FUIRSE RS LR MRS BRI HRR . HOIRSS AR SR PR B L HUIR 55 AR AL 20Kk
TRAFBIITE ] . DKURDRAF S VRAFIN (B BURSAE AR AL Ak 3%, 5 — DRI K R B HUIR 55 IR D RE A A A%
15 H TR — S SRR e, JUHR HUIR S IR VKR ORAZREAR . HUIR 3 IR SN A7 (], TEITEE
AL, BIAELREEZ . WIBEEET LR, 20 LR T AR AR SS BRUK R DRAF BRI 3R AN
PRAEMUAT, A5 22 1) FFOIR 55 AR DD BEAIR R IR B 13 2R 1
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