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Abstract

Currently, research on migraines suggests that vitamin D is becoming a viable treatment strategy.
However, as the pathogenesis of migraine is not completely clear, the theoretical support of vitamin
D intervention in migraine is not much sufficient, and it is still controversial whether vitamin D sup-
plementation can improve the clinical symptoms of migraine patients. This systematic review eval-
uated the literature on studies of vitamin D supplementation for migraine using a meta-analysis

EF|FH: R JEAER D M IJHIRRIGTRCR IR G LRIRD]. IRIKEE -, 2024, 14(12): 96-107.
DOI: 10.12677/acm.2024.14123052


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.14123052
https://doi.org/10.12677/acm.2024.14123052
https://www.hanspub.org/

4

from January 1980 to July 2021 using RevMan5 software. A systematic search of Web of Science,
Embase, Medline, PubMed and Cochrane Library has been performed independently by the author
using Cochrane intervention evaluation and NOS scale criteria. This systematic review included six
studies involving 389 migraine patients. The data collected showed that: compared with the control
group, vitamin D supplementation was effective in reducing migraine severity (P = 0.005), duration
of migraine (P = 0.0004), migraine days/month (P = 0.0002) and migraine frequency (month) (P =
0.01). It is concluded that the intervention therapy of vitamin D supplement has a good effect on
improving the clinical symptoms of migraine.
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1. 5|

P S A B3 —RER A, AN BRI 209 5%~10% [1]. %W 278 ) LB 5l /D 4R I
Wik, HENEEEE. T RRERE T B, 28088 H XKk H[2]. AR E BRI/ 5% 2%
(International Classification of Headache Diseases, ICHD-3) [3], <2 /N K3 19 Fi, $Efhit, A 10.2
O N E B EAEE 2% N [4], XA AR & B O R DS TAEFN 2 5] g iR A ™ 1

SUMA[S]. T T 20K 7™ H s Sk 5 DU BORE e« RN ™ BERE # — 8 XA BUR M2 M [6] . 7
PAGG IR, — Lo kIR 8 AR o L AR TR R R ER FORE & [7]. BRIk, SHRARIRTT
J7 1 A A AR R I 1 R

H VAT WSk I 6 7 15 2 ek BRE B S R A, IR PR, B ik Sk SR R [8]. 1RYT ik
FELIBIT ARG o ARG ST EERWBITIE, WEYT . BT LB SRR T IRFRE R
(R AR 3 7 AN EE G %5 b SR 5 R [9] AHELZR, 29WRIT N B . BRI A R TRB PRI T AR R A
7o WRIT AR 2. AR B34AHT 4 25 (Nonsteroidal Antiinflammatory Drugs, NSAIDs)%% A4 5 14 11 9
UM =R A NG MR R EZ[10]. AT, BT R RIS SR 244, B IR AR 2.

geE R D R—FIRETELEAE R, HhdiA R D2 M4 R D3 5 ARG R[11]. A&
T, AEEEYEE R D AR EEAEH T Hbrde e, HAEFMKE T 484 K D = {£&(vitamin D receptor, VDR)
[12].4E4: 3 D H 45 VDR 454, T Ja 5 40 Mk i 4 42 25 D e M2 [K ¥~ (vitamin D response element, VDRE)
iy, BABUEME IS S[13]. HAHt R RM, 4R D Mg G a /Ry ER . Br=iaged
# DMK RAEMA R i fEh S I 2 ME ARG RS, XeReS B ARE. IECE. K wh 2
iE R 22 R PR ARRE P B A O R AG OR[14] . IX MR T 4EAEZR D IRIT Im RO o BR B Al . AL, FE
— I FIRAT FE[15] WA LR BRI SRR AR o7 (R B 3 AT T R, RIS S4E2E %R D
KRR, AR D ACFIHE NS SR i PR ¢ FEXRTE ] . AERe L 2= 750N 2 X I 47
IS, XFERIKIRAFIE(OR = 2.7, P = 0.007) [16]. IXLERFFLER I, 442 D SLZ RS S5 LJR A 5.

e D 5wk 18] A O B E e R 30 T A I [17] [18]0 — Tk T Sk A6 T 4 A 3=
D 7K-FAERIRREAR (A 78 o, MG 4EAE R D 53R Z [AFAE K. Thys-Jacobs [19]F 1994 44 4 7R,
2 BBE R LSRR R AR R D B2, AAR4EAER D 2 M HG, Sk R MESA IH & PR
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Turner %5 N[2014R 750K, 1E 267 18 MH%00 B35 (B4 25 Sk B )T, 44K D BLZREMRRERN
26%. Khorvash ¢ N[21]&K I, 1E 66 #fw3simEEd, 4E4E3% D k= FEZ KR AR08 13.6%FH
66.7%. Gocmen %5 NFE[22] &I, fSii 38 4R R D FI4EAE 2 D SZA/KF K T BT R4 .

SRIM, KTYEE R D Smki 2 B K RIBAAE — 2 grit . R E LR AT, RS54t R
D KA B BAE S, (EAE[23] B %A . Kjergaard 25 A KIHEFE[2410%H KIS 442 D KPS
Sk 9 < [ A7 (E 2 3% 55 Bk . Zandifar 25 AN[25]%F 105 44 fwkJi 5 R 110 44 fidt e s HE & AT 1 A8 b i e
T, @ERFY DIREEXATLHEZE R, HIEEA A 7R o] UEB 442 3 D /KPS (i Sk K
PERAZE . Rl IR Bl 5 S0 A k.

BT E 2 0, XA R D A Sk 2 (B A ST R A LR R A LB . A RES
FAGER, KIS D, HAFTER BRI . i SkJm 0 A0 28 DRAR 8« Rl AP il 5 o )L 2 f ko
KRN 9.1%, JFFREEFR TGN, Mgl LI 3%5 n2)E HF ]2 15% [26]. — 5T
[27127R, T /AR 2ot ) S e A i Sk s 26 B 2 v T IRIE 5o itk IX 3R B, L FH/AEATL
PERLTE NS . SR, AR SRR X SR A B B HH B 5 R AR R AT L. AN LR 45 ST
DAAN7E AR R FL 45 S, FEI B ZE2E 3 D SRR sg e o thabh, TR NZEAF D X Sk 1) 52 e 4
BE IR, FERE R SRR AT RE R AL S 4E2E R D AT REVEIALHIBE Rl k. FEIRIRSEERF, & h
Sk B U L A YR R D 8 S 2R ER iR .

2. Fk
2.1 MHEE

X 1980 4F 1 H % 2021 4= 7 H H#ATA] Web of Science. Medline. PubMed. Embase # Cochrane Library
SRR AT RGBSR KA 3R D 5 Sl BOAH SRR T 75 1 SCHR - BELE 5 IRy 9EiE,
1 I St A B R R TR R . S8Ry migraine, migraineur, migraine disorders, headache, cephalalgia,
calcifediol, vitamin D, hydroxyvitamin D, Hydroxycholecalciferols, calcidiol, therapeutic. 2 RIS T : Mi-
graine OR headache OR migraine disorders OR cephalalgia OR Migraineur(s) AND vitamin D OR Hydroxyvita-
min D OR hydroxycholecalciferols OR calcidiol OR calcifediol AND therapeutic(s) OR therapy OR Treatment(s) .
e, LIRS 868 F k-

2.2. MNFOHEBRARAE

2.2.1. PNFRHE

1) SCHk A& RIS AT 1980 £ 2021 4F 7 H 2210, 2) kI 2 Wil G ICHD-3 /[ AH S bRk o
3) FidkAEAER D RIT(BEBA R Z) B3, BAZRE MIRKRIIE . 4) W7 ZRR 2 T iR IR
¥, 5) SCEAE S NIEL,
2.2.2. HEERARIHE

1) HEBR A I AL LA S 2 Hofh 8 FR R TP . 2) AEEEWER . 3) AMALUIRHE, 2%
® RIS FEE PRSS

2.3. JCHTHE. BiRREAMRE T

LR, MBI NS L P ZOE R MFREERES . RRER . KRNI TE.
HARMYEAEZR D T Ll S) R4S 3 T 2ilEm NG 2R B AERE 2 A7 Y5 Bl R v 3 L g
WS RBR T REVED, BARREE R H RAESR . RAEREL. FrRalit (a] (/N ) R0 7 52 B (visual analogue
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scale, VAS). ItAh, RIS (Bt TRl RS FM) [28], HH T2 AT MARATEIHE. B
IR AW Ny AR — IR AL E, M ARFRZANTI9ME, 1 SDy AR HARMEZ AR,
N BIR 88 AL BEARE R, Mo NiZ4LRIFIME, SD W FEARHEZE, L& FFREARE N N = N. + No,
PIE N M = (N1M1 + NoM2)/(N1 + Np), FrdEZE SD 540 R (14 1):

SD = \/[(N, ~1)SD? +(N, ~1)SD2 +N,N, /(N, + N, )(M? + M —ZMIMZ)] /Nl +N, -1

Figure 1. Standard deviation calculation formula

1. fERETEAR
YN B AERE AL RS 0 T & 4R Wi /R - U8 KA & VP4l 5 2% (Newcastle-Ottawa Quality Assessment

Scale, NOS)ZEATVFAY, Kifgsr iy 7 B UL LRI E NRFRE[29]. thhh, D4R RCTS &/ AT fh
fey AR PP AL, A SC A Cochrane 2 4t A i e AU PP Ak T H AT BETIERAT . SRR SRR B 0 T (14 2):

Literature was obtained through database search (n=868)

Elimination of repeated literature (n=682)

Read the title and the abstract (n=26)
Read the full text of the literature (n=7)

Clinical trials were included in meta-analysis (n=6)

Figure 2. Literature screening process diagram
2. EKTRIERIZE

2B 0(n = 682) 2 58 = (n = 26)HEBR I 656 R SCHR ONLEE . U EL. Y. Meta 8T IR
TR SCHR. MEBEDLE(n=26)R1ZEF0(n=7), H 19 Fi CHERBLHERRTESL, RUNEATBA T 4E4E K D X
TSI IR 2 . 6 TR PRI B 9N Meta 2087, 1 T3 R 04 HERR 7E 4

2.4. Gt

Geit o Bt e Ge vk 4 A F(RevManB) kAT . EESAR R 95% B A% X 18] (C) IR EAL T 2 (SMD)# R . Q
LI AN 12 52 5530 A T3 ATRF TC 45 R IV 5 Bt o SR PRI, BID 12 < 500, 437 i 356 F ] 5 4%
RIARAL: %5 12>500%, ik FHBENLROSIBERL . Ak, WF 50 4t SR 0 S0 P ke U 75 2 7 4L 53 7 Bl BB A 3T
RIRNIRYT . W, 24P < 0.05 K, WA Meta 70 HT RA Gt 228 L. Fra 49 R LLARMIE B R

3. &R

ISR R BE B R AT 868 R OSSR, TEHEAT T E A SCERIAI R AR S i D L
A SCIIER N BRI DL B HEBR I L6 A 4E A2 35 D E S S I VA 7 HH I RO AT PP 1 SCHR 5, FRAT TR e Hh
T 7 ROCHR, IXEESCHERIEEE T 6 TUAHOCHT T . X LLmE ALY K 389 R E, AT 4 WAL IR
(RCTs) M1 2 WAL 72 . "E 4114051 /& Cayir T 2014 SEREAT A5 T 44 3R D FIBT K & MR ) L3 1 Sk 5
Wi PR 56 [30] « Buettner - 2015 EHEAT (1) 5T+ 3 A3t 7T A4 AR 32 T3 77 I Sk 1) 582 [31] . Mottaghi T+ 2015
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TR T 4E A 3R D Sk Al C s B8R 2 B3R [32] . 2019 4F Gazerani X T-#hm4EA4: 2 D3 Xt
S IR 6 [33], 2019 4 Kahg KT 4EAEZ D /K-FXF JLE ki s m (1) 56 [34], 2020 4F
Ghorbani 5% T 4842 D XSk Jm JORE R ARG [35] . ik H A SCHR AR, PRISURIE 70 % T 1415t 145 42 )L#E
BEAT, =IO FC U EEXS 179 AN EIT, A — T S NR -GN T 65 44 L 5 RN . BARKFIE W N
(# 1):

Table 1. Specific characteristics of 6 included studies
# 1.6 MAANAREEES

HAE Fi TS F s T
LY HE% ig (VD4/ (VD 4/xTH4) (VD 4/ i [a]/ f,fﬁ
xR L) EH xR L) VD 4l MEA g "
VD /N VD /NAH: %40 VD 400 IU-d 1+ i
% . 124069 45 KB L mgkg™ BT b
Cayir LH pUE=S 40/13 H=4127+062 HE=4H5 HE=4. vD800IU-dl+ 1T 24 1
2014 © M U4 12.3+052 EPILL 7 B K B bk 1 mgrkg %ﬁ—l
Xof 20 XHHREZE ZUYZH: VD 5000 1U-dt +
$—41118+058 H—43 R K F Ak 1 mg-kg™
Buettner . 40 (23~46)/ VD 1000 1U bid + et
2015 <Al RCT 28729 28 (21~34) 21125 simvastatin 20 mg bid N 2
Mottaghi 32.7+£10.6/ = 2
015 B RCT 3332 33,94 116 25/22 VD 50,000 1U/J ZEH 10 1,3,4
Gazerani 455+12.1/ A1 2
019 1% RCT 24/24 1374102 18/18 VD 100 pg-d TRF 24 1,24
VD FiJ#4 2000 1U-d* #F
N1 ~
e L ;ﬁf a0 Y ((;1186)@) 3235 4 8Jd, WU 6001000 ATH 32 1,34
L ' ' IU-dt #5245 24
LR
Ghorbani VD 2000 TU (50 pgd 1+ i+ 1,23

b0 B RCT 3836 37(8)/38 (12) 32/32 el f%%ﬂ‘g% 2 Ty

TE(ERAERR): 1) K RAESERIH ; 2) ik REUH ; 3) A KIRRFEEIN M (NN 4) (ko AL (VAS PF73).

RO NERT TR ] NOS SR BEAT W70, o BL3E =N J5 T B PP « 9 1 2L Roxr B4 ) sk 3507V
T LA 2L R AT LA DL R 2 R AL 5 15 e VA, RS, BsBRST, 10 2R tE. — Ui Meta
ISR LA . SR LN A 2 AE 3.

Table 2. NOS scores in two observational studies
Fz 2. FMEMEHAZHAE NOS 58

Uil A B 3% AT BRI RV NOS ¥4
Cayir 2014 3 2 2 7
Kili¢ 2019 3 2 1 6

HARDIAS RCTS 1 22 MBS VAt 45 SR T LR 2R, IFAR B BBl (1&] 3)-
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Randonsequence generation (selectionbias)
Allocation concealment (selection bias)

blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reportingbias)

Otheres bias

0% 25% 50% 75% 100%

low risk of bias D Unclearrisk of bias . highrisk of bias |

Figure 3. Risk assessment of bias in 4 studies
[ 3. 4 TR 5% {8 XUBG T4

M T B Y, 3K DU SRR 7T 0 R 2 i e DA A8 5, A A 0 ey A1 FE1 $PR 9K 3 v 4 £ v £ JRUI:
AN, AL R RS BRI, X DU TR AN Meta 70 #r . ARIESRIEARF Meta 73 Hr 45 510>
VUL, FERRE SRR AT AL 20 A A — BRI 0 A o G RFEAR EEAHE 1) SRR AVEIR/A s 2) 1
SRIFREUH 5 3) A Ir RS (B (ZNKF) 5 4) i Sk AR L (VAS 1F20) LLEAE e D3R IKIE M R 7 B 45 2R

3.1 kA& {ESHE/A

BAVILIHLE S 4 70k, HBT Kiig 28 AR, SFHEZH B = B0, R sl bk, sh4h,
T B S AR T 0T 2 B (P < 0.00001, 12 = 91%), [KiHt Meta J3 ik FH BEHL RN AR, Bk 45 5 an
(& 4):

VD Control Std.Mean Difference Std.Mean Difference
Study or subgroup Mean sD Total Mean sD Total Weight IV,Random , 95% CL IV,Random > 95% CL
cayir2014 1.69 0.50 40.00 3.00 0.25 13.00 23.00% -2.84[-1.20,-2.00]
Gazerani 2019 1.29 1.03 24.00 3.57 152 24.00 24.80% -1.46[-2.10,-0.18] +__.__ ‘i
Ghorbani 2020 4,13 3.06 38.00 6.44 3.24 36.00 26.10% -0.73[-1.20,-0.25] +i
Mottaghi 2015 5.90 7.00 33.00 7.00 6.00 32.00 26.00% -0.17[-0.65,0.32]
Total {95%)CL 135 105  100% 1.25[221,-0.201 4 . d s
Heterogeneity Tau?=0.87, Chi*=32.60, df=3 {P<0.00001), 1’=91%
Test for overall effect Z=2.54 {P=0.01) Favours]vD]  Favours[Control]

Figure 4. Migraine attack frequency/monthly forest chart

B 4. KB RAIESNE A ARKE

AMERIR, SRR, W RAEMFRA4EE R D BT AR ILEERIK, BAgy e
X[SMD =-1.25, 95% CI (-2.21, —0.29) P = 0.01].

3.2. wEBEXRBUA
FATILIR R B =5 0k, HAASie 2 (8] J i R (P = 0.91, 12 = 0%), K54 Meta 434735 A [ 52
RN s N AE AL (1] B) o

FHRERIR, 45452 D Ry7 A aets B2 IR m LR 1 B R AE RS, HA St % & X [SMD = -0.56,
95% CI (~0.86, —0.27), P =0.0002].

DOI: 10.12677/acm.2024.14123052 101 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.14123052

VD Control Std.Mean Difference Std.Mean Difference
Study or subgroup Mean sSD Total Mean sD Total Weight IV,Fixed , 95% CL IV, Fixed , 95% CL
Buettner 2015 16.50 3.375 28.00 18.00 225 29.00 32.10% -0.52[-1.05,0.01]
Gazerani 2015 3.28 3.24 24.00 4.93 3.24 24.00 27.10% -0.5[-1.08,0.07] |
Ghorbani 2020 5.07 2.82 38.00 7.26 3.86 36.00 40.90% -0.64[-1.11,-0.18] ———
Total (95%)CL 00 89 100% -0.56[-0.86,-0.27] } ’ } 4 }
Heterogeneity Chi*=0.19, df=2 {P=0.91), I’=0% o e e
Test for overall effect Z=3.70 (P=0.0002> Favours[VD] Favours[Control]

Figure 5. Migraine days/monthly frequency forest chart

5. kB RE B SNERINE

3.3. fmkIERFEERE (/N

PAVILIHE L B RS Sk, BT Kalhie 28 AROBE S, G IRZH B = BRI . SRR,
B A TC B E(P = 0.83, 12=0%), K, Meta 43 #ridke A & & 203 AL (1 6).

VD Control Std.Mean Difference Std.Mean Difference
Study or subgroup Mean SD Total Mean SD Total Weight IV,Fixed , 95% CL IV,Fixed » 95% CL
Ghorbani 2020 14.17 8.03 38.00 15.47 10.11 36.00 53.50% -0.58[-1.04,-0.11] -
Mottaghi 2015 13.60 4.00 33.00 21.70 17.00 32.00 46.50% -0.65[-1.15,-0.15] .
Total {95%)CL 71 68 100% -0.61[-0.95,-0.27] 2 1 0 i
Heterogeneity Chi*=0.05, df=1 (P=0.83), P=0%
Test for overall effect Z=3.52 {P=0.0004 } Favours[VD] Favours[Control]

Figure 6. Migraine duration (hours) frequency forest plot

[ 6. {RSKREHFERT 8] (/)N SRR AR A

FRARIEN T, B O S8 1 FR It ) KR 4 0 R 2B 7E 4k 25 D v 4, FLA 424 7% L [SMD = —0.60,
95% CI (~0.94, —0.28), P = 0.0004] .
3.4. LBEERE(VAS W5

T FEIRE R, FRATSL IR =5 SCR e T Kalie 55 A RORF 7 b, i REZE Bk = 06 A0, DRI Ie o 531
Bro WETZ IR EA —E TP = 0.12, 12 =52%), Ktk Meta 43 #7i% F [# & 28 8 (1] 7):

VD Control Std.Mean Difference Std.Mean Difference
Study or subgroup Mean sD Total Mean sSD Total Weight IV,Fixed ; 95% CL IV,Fixed , 95% CL
Gazerani 2019 1.07 1.32 24.00 1.79 0.35 24.00 26.60% 0.07[-0.50,0.63] ls
Ghorbani 2020 5.41 1.76 38.00 6.65 1.84 36.00 38.60% -0.68[-1.15,-0.21] ——@—
Mottaghi 2015 5.00 2.00 33.00 5.90 150 32,00  34.80% -0.50[-1.00,-0.01] e e |

-

Total (95%)cL o5 2 100% 0.42[0.71,0.13] -056 6 05 H
Heterogeneity Chi*=4.16, df=2 {P=012), 1>=52%
Test for overall effect Z=2.82 (P=0.005) Favours[VD] Favours[Control]

Figure 7. Forest plot of migraine severity (VAS score)

E 7. KRB ERE(VAS TT2)BIFRKE

SR ER, BE R EREE AL R DI AR E N, HEE SR ([SMD =-0.41, 95%
Cl (-0.70, —0.13), P = 0.005].
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Rd
I
=

3.5. ST

FRAT R L RER R, & BRI A 2 HAEAT b B R IR SRR T
RILERBATEA A . Ho, 78 Mottaghi %8 NFIBFFEH, RIRIER L imHERR . BRI TR
(3% 3):

Table 3. Grouping analysis of children and adults
= 3. JLEMRBASHES

75 25 SMD [95% ClI] 2% P
R 2014 L —2.84 [-3.69, —2.00] <0.00001
InEERLE 2019 A -1.06 [-1.77, -0.34] 69 0.004
SRR, SXTHRAIAHLG, 4EA R D A1) LR ki B RSN A SkoJm B SRR I B gt e R
SR A
3.6. RS

BURME T2 Meta BT A FTEER Y — 55, 3 H T VP Meta b 45 SRIER e tE. Bk, EHEA
[FI R RN AR B HEAT Meta 73BT A L. BN AR R B, 4EA4 3 D ¥R IT Rets 12 35 PR Rk
() BAE R B [SMD= —0.56, 95% CI (-0.86, —0.27), P = 0.0002], 4%t & VE#r4:i A] [SMD = —0.60, 95% C
(—0.94, —0.28), P = 0.0004]. K FH & 7 R4 W AR Y .45 B AH R 4516 o kI 19 H K ARSI 1) BRARATAE T4
2% D RITA[SMD = —0.92, 95% CI (—1.20, —0.64), P < 0.00001]. 1hAk, 753 B i SkJs 7 2 FE B ) LH B 2%
T, BENLRSAR R Sy A &5 S 5 [ s RN ARN — 85, AEXF N AT R AN T AT b 05, FRA T
BOX PG LI R K AT e, TE Gazerani (A5, 4E4E 3 D TN A, SR RNER RRM. &
KT, X0 Meta 73BT 045 J 2 i 5ER
4. ¥1ig

SkImlE N —FP M A RGuB, HAOMNLENE R Z MR, QiF G, B, MRFEULE
PIRIES . Tk, ORI 2 AT ST IR A 2 D Sk ML R, Rl 24K Dz 25
A RE IR SR FREIR . 2020 4E R R Meta 7 HT[361 R B, (i kJi B (IS 4E 4 3 D IR R T B
N, X RGN, AR D WRRAS AT B85 M S i 1 A3 BRI ™ EEAR A 0. IX T Meta 43 BT iff
FAFENTOE T A3 D IRIT SR IR 7T, S5 5R M, e B I S A . KB, Fp L (R An
FEEFE R I D I R AN 4EAE R D Ja . Hitk, X RN FESEA 2 D ol i k0w B I IG ARE IR
RAFHIRR

SRIMAAZTE S VLML AL, 7E Buettner il Sk I TP 40, 4E4E 3R D Sh= 1B M4 R D IEH 1
BB TE IR ARG RFRAE A B 2R IR R LR N, — 5, 42 D MR RIRZ,
B, 442 D nr LU IS R kR R T BHG R AR, TEFIYGFE R T AHLX, R 4EAE 3R D 1/KF ] Rg
B MR, WEMAETAWESFELE—NRE. 50, WG RILE R RS, KikkZ
SRECHIG . PRI SORE RN PRI R AL O R 2 A BTN, 4B 3 D Bz T ag o g
Ko G56 PRGN —L SRR, FTLAE IS 4510, 4E42 5 D IBY7 kI vl Bes & LA T B

HERE J LRI L

KEWFRI, MiE4EER D K545 RAERE 20K, XRA4EAER D ARG HAIER[37].
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YR D 55495 RGP IRE RN, FH4HBhME T 00(Th) A S AN £-2 (IL-2). IL-12. +
Y-y AR IRBEIE T o (TNF-a) 5542 2 K7 IR, 515 Th2 4R T 40k . 3iman &
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