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A high performance liquid chromatography (HPLC) technique permits the determination
of rifampicin (RFP) and 2.5—desacetyl-RFP (DES—RFP) in human serum. It can be used
to determine the serum concentration of RFP in patients. The purpose of this study is to
determine the relationship between the clinical efficacy of RFP and its level of serum
concentration. We measured the serum concentration of RFP in 41 tuberculous patients
admitted to 6 National Sanatoria. All of them were previously untreated, and culture—
positive. These cases were bacteriologically and radiologically followed up for at least 6
months from the beginning of treatment. RFP was administered at a single dose of
0.45g orally in the fasting state. Blood samples were taken at 0, 2, 4, and 6 hours after
the initial administration. As it was well established that repeated daily administration
of RFP results in a decrease of serum concentration, we measured the serum concentration
of RFP at 1, 2, 3, and 6 months after the initial administration during the treatment.We
used HPLC for the quanititative analysis of RFP and DES—RFP, on the method of assay
was as follows :

Instruments : a Model ALC/GPC 204 high performance liquid chromatograph (Waters

Assoc.) .
Column : a stainless—steel tube (30 X 4mm 1i. d.) filled with u—Bondapack Cs (Waters
Assoc.)

Mobile phase : 38%CH s CN/0.01M CH s COONa (ajusted to pH7.0 with CH; COOH)

Flow rate : 1.0ml/min

Detection : a Model 440 fixed—wavelength (340nm) UV absorbance detector (Waters

Assoc.)
Assay procedure : To 504 of plasma in 1-ml tube, 200#lof methanol containing

* From Ohmuta National Hospital 1044—1 Tachibana, Ohmuta 837 Japan.
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500 pg/©l p—nitrophenol, internal standard, is added. The tube is stoppered and
mechanically shaken, then centrifuged for 5 min. at 3,000 rpm. A 100—#I portion of

supernatant is injected into the chromatographic column.

The concentration of

RFP and DES—RFP are calculated by measuring the peak heights of chromatogram.

Calibration

. Calibration samples are prepared by measuring 5041 of standard RFP

(150, 100, 80, 50, 30, 10ng) and DES-RFP (50, 40, 30, 20, 10, 5ng) methanol

solutions into 1-ml tubes.

Methanol is evaporated under nitrogen, and the

compounds are redissolved in 20041 of methanol containing 500pg/xl p—nitrophenol,
internal standard and 5021 of plasma is added. The assay is done as described.

The following results were obtained

1) The mean peak serum concentration of RFP and DES—RFP on the first administration
was 5.52+3.20ug/ml at 2 hours after the administration and 0.97+0.71zg/ml at 4 hours,

respectively.

2) The serum peak value of RFP and DES—-RFP decreased after Imonth starting administ-
ration and there after it kept the same level during treatment.

3) We could neither find any relationship between the clinical prognosis and RFP serum
levels nor the relation between the side effect and the serum levels of DES—RFP.
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2. MR RIE
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6 mIERIM, 75 BE% -20°CTRIES THREL 72, @l
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HiE 1 Waters 4514408, # 7 413 g —Bondapack
Cis BIEH 7 4, 4 ¢ x 300mm, BEHEITEERRKC
T pH7.0ic @A < 72 38% CH; CN/0.01M CHs-
COONa % W& 1.0ml/min T UV. 340nm THIE
ThrEEEAEKs o< b5 74— (HPLC) itk -7,

¥ 72 RFP B#E XU 2.5-0—desacetyl RFP fZi#t
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1. BRPREGE (k2)
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HORQTEWLE 2§, hErRE106], BER%ES
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®3 LEFFAMPRERF PRES 0 O

BIERRE | 55 1 [l S5 1 457 A 2 A A 3 A4 A 6 # A

2 5.52+3.20 | 4.10+£3.18 | 4.47 +3.08 | 4.87 +2.79| 4.48+ 2.57

RFP| 4 530 +2.63 | 3.13+1.70 | 3.74 +1.67 | 3.51 +1.91| 3.43 = 1.89
416 6 4.3342.26 | 233+ 1.93 | 218 £ 1.37 | 2,15+ 1.45| 1.89 + 1.42
2 0.68+0.63 | 0.44 +0.46 | 0.53 £ 0.41 | 0.58 = 0.44 | 0.47 = 0.52

DESH| 4 0.97+0.71 | 0.46+£0.40 | 0.54 +0.48 | 0.59 + 0.36 | 0.53 + 0.44
4161 6 0.97+0.69 | 0.36+0.33 | 0.37+0.30 | 0.41 +0.35| 0.32 + 0.30
(ng /ml )
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WEERTH 1 AETIRHMEMEER L ZOMERIZ 6 4 A
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E£4 a HEBLMPEE @IEHHEE)
RFP
HIERR | 565 1 [EEE R 17 AH 27 AH 37 AH 6 7 AH
n 2 6.86 £ 2.06%| 5.32 £ 2.72 | 4.80 +2.33 | 3.35 + 1.807 5.67 + 2.46
21 4 492173 | 3,95+ 1.67 | 412+ 1.57 | 2.48 £0.76| 3.86 + 1.72
6 3674076 | 203111 | 220408 | 1.63+0.69] 1.71 % 1.19
. 2 690210 | 3204302 | 3.78+2.13 | 2.84+£3.64| 1.58 + 1.82
o 4 5704140 | 2.50 £ 1.33 | 2.57+0.85 | 2.06+£2.70| 1.58 % 0.41
6 504+ 1.05 | 2534208 | 128+ 1.11 | 1.24+1.23| 0.64 % 0.46
" 2 487 £3 475 4.00+3.88 | 4.91 +3.48 | 581 +2.80] 3.83 + 2.64
oof 4 549+260 | 2.84£1.71 | 3.93+1.79 | 3.83+2.37| 3.13 % 2.30
6 471+234 | 233230 | 244 +1.60 | 259+ 1.77| 2.16 = 1.63
* P01 * #%P0.02(2g /ml)
b HEImhEE (WEEEE
DE Sk
BIERS | 85 1 Bl 5HE 1#7AH 2 BHE 3NAEB 6 7 BH
2 0.85 + 0.45 | 0.55 +0.47 | 0.58+0.20 | 0.49 =0.35 | 0.68 + 0.65
S 4 0.98 £ 0.52 | 0.62 +0.38 | 0.64 %+ 0.50 | 0.51%0.31| 0.67 +0.52
1281 6 0.88 = 0.41 | 0.39 +0.34 | 0.44 +0.28 | 0.31+0.20 | 0.28 + 0.24
o 2 084053 | 0.1940.25| 0.40%0.35 | 0.48+£0.59| 0.08 % 0.13
o 4 L06+0.68 | 0.3040.17| 0.32+0.12 | 0.40 +0.53 | 0.20 £ 0.19
6 0.91+£0.64 | 0.280.20| 0.204+0.14 | 0.16 +0.23 | 0.12 % 0.22
" 2 0.61 €071 | 0.48+0.50| 0.63%0.46 | 0.64+0.46 | 0.41 = 0.37
oo 4 0.97+0.88 | 0.47 £0.45| 0.56 +0.52 | 0.60 + 0.38 | 0.44 = 0.39
6 104081 | 0.37+0.35| 0.41+£034 | 0.57=0.57| 0.34 +0.29
(png/ml )
MEHERARET +, #, # SEERICOEL FNTW i,

3 Bc OV CMhEE A RE Lz, RFP OMHPERER
w1 ERESETCA 2 R + (126D O5&, 2 KA
6.86+2.26 ug/ml, 4 FsfEfE, 4. 92+1.73¢g/ml, 6
BRI f3. 6740, 76 wg/ml TH D EEHEA (THD DHE
2 B R E6.90+2.10 ¢ g/mli, 4 W5 8 5.70-£1. 40
wg/ml, 6 FEfEMHES3. 9441.054 g/mlT, ¥EEM (22
B Tid 2 BefalfE4. 8743.4T ng/ml, 4 B fE)ES. 491
2.60g/ml, 6FffEMHEA. 7112.34 4 g/mlTh-1

—7 DES A O I EERE U< 81 &SR TS5
LEE + DA 2 BERIMEO. 850,45 pg/ml, 4 BEfEfE
0.9840.52 1 g/ml, 6 WEfEfEO.88-0.41 ¢ g/ml T
HHDIEE 2 HrfE{E0. 84+0.53 g/ml, 4 a1 06
+0.68 ug/mi, 6 KEfHIfEO. 910,64 ng/ml, BB H D
Be 2 BEf{E0.61£0. 71w g/ml, 4 e fE1{E0. 97-+0. 88
rg/ml, 6FfEfEL 0440.81 pg/mlThH-71,
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4. Hktzbx TOMM & MmPRE (&5)

1 7 B CHMRE L E2040 RFP O EE 3]
B 5813 2 B REES. 74+2. 72 0 g/ml, 4 BfEMES. 54
+2.46 pg/ml, 6W§HfE4. 21+2.31 pg/ml, 2 rHH
RREEEE O BT IE 2 BEREA. T0+2.86 wg/ml, 4 BsffE
5.00+-1.56 ng/ml, 6 B5RHE4. 001,70 pg/ml, 3%
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£5 RFPIREXHOHM
a RFP

EEOE TOHM | AIERR | PERER: 1 45 B 2 7 A 3 A7 A 6 7 A
. 2 5.74+2.72 | 4.20 +3.21 | 448 +2.22 | 414 £2.23 | 4.73 + 2.56
o 4 5.54+2.46 | 3.38+1.75 | 3.75+1.33 | .25+ 1.67 | 3.29 = 1.42
6 4214230 | 211 +1.23 | 213+0.83 | 2.31 = 1.51 | 1.76 + 1.01

. 5 A 2 4.70+£2.86 | 4.43+3.61 | 5.36 £ 3.81 | 6.50 = 3.53 | 3.90 + 3.29
4 5.09+ 1.56 | 2.99+1.70 | 3.81 £1.80 | 3.71 +1.20 | 2.70 = 1.65

94l 6 400+1.70 | 230+ 1.52 | 1.82 = 1.11 | 1.70 + 0.91 | 1.36 + 0.84
. 2 5.40 £3.10 | 3.73+3.00 | 3.16 £2.11 | 3.90 £ 1.32 | 4.33 = 2.70
o 4 5.21 £2.48 | 2.83+1.64 | 3.00£1.27 | 3.08+0.82 | 3.57 + 2.31
6 467207 | 1774089 | 218210 | 1.86+0.73 | 2.03 £ 1.78

o h R 2 9.75 + 8.00 | 3.2 6.4 7.40 £ 4.67 | 4.60 + 1.56
i 4 7.05+7.57 | 2.30 +2.26 | 6.55 £ 3.46 | 6.05 = 6.15 | 5.85 + 3.75
6 5.30 £ 6.08 | 6.55+6.72 | 4.25+1.63 | 3.35 +3.89 | 3.70 + 3.11

(ug/ml)

b DE Sk

R | ISR 1 # A 2 h A 3 4B 6 11 A
L on R 2 0.60 +0.53 | 0.37+0.40 | 0.55+0.31 | 0.51 +0.37 | 0.56  0.59
20 4 0.98 +£0.67 | 0.48 +0.41 | 0.56 +0.45 | 0.56 +0.34 | 0.53 £ 0.40
6 0.95+ 0.65 | 0.33+0.31 | 0.41 £0.28 | 0.42 +0.36 | 0.33 £ 0.28
2 5 on 2 0.54 + 0.68 | 0.60+0.65 | 0.59 +0.56 | 0.81 = 0.64 | 0.48 + 0.56
o B 4 0.89 + 0.63 | 0.51+0.46 | 0.60 = 0.55 | 0.66 + 0.43 | 0.44 + 0.44
6 0.98 +0.67 | 0.36+0.24 | 0.33+0.31 | 0.38 % 0.37 | 0.26  0.30
. 2 0.64 + 0.57 | 0.46 +0.46 | 0.40 +0.37 | 0.44 +0.21 | 0.29 + 0.36
4 0.92+0.71 | 0.51+£0.44 | 0.34 +0.34 | 0.52+0.19 | 0.48 + 0.54

1041 6 0.90 + 0.65 | 0.36+£0.38 | 0.24+0.27 | 0.36+0.31 | 0.29 +0.35

; 2 1.45+1.48 | 0.35 0.6 0.65 + 0.49 | 0.50 + 0.42
SARUL 4 140+ 1.84 | 0.3 1.0 +£0.85 | 0.85+0.78 | 0.90 % 0.42
2 4 6 1.35+1.77 | 0.7 +0.71 | 0.75+0.35 | 0.50 +0.57 | 0.60 = 0.28
(rg /ml )

A HERER 106 T3 2 B5REES. 40+3. 10 ug/ml, 4K
il fE5. 2142. 48 1 g/ml, 6 B§fElfE4.67+2.07 Lg/ml
Th -1,

¥ 72 DES Ao #)a#& S0 B 1 7 B EkRis
BT 2 BRREM#EO. 694-0.53 w g/ml, 4 B5fEfEO. 98+0. 67
wg/ml, 6B:fE{HEO. 95-+0.65 ug/ml, 2/ AHkEEEE
T3 2 BpRMEO. 54+0. 68 1 g/ml, 4 BREEO. 89+-0. 63
pg/ml, 6ESEIH0. 984067 ug/ml, 34 FEREERE
Tl 2 BERsMEO0. 6440.57 1 g/ml, 4 BREHEO. 924-0. 71
wg/ml, 6BEfEEO. 90+0.65 4g/mlTH > 1o

RFP 84U DESfAWFh oMb EE %517 A
B& 0 67 ABICHh I TS & X TEMERL

1o

F EEER{LE TOHEE RFP 8 XU DES &0
HRERE I A SRR R S i b - 7o,

5. PEASEXIBIOMPEE (£6)

AEIDOAER T SM A pFHFEE U TR L ERNIT
2061, EB ZfFAERE UCTMER LIEANI1THITHID 4
Flizmi A OERFEHE 721380 TSM LD EB K&
B LIS TH - o £ T T SM BFHEE206] & EB 6
HELTHNIC DV T RFP 8L U DES ADMHEE % &
5EEZ6DWML TH-7o FH1EKRSHBLIU 1 7AE
BT SM PFHBSSENICPPEMEARL, RFiC
%1 EESE, 6% O DES A p<<0.02 75 1
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a S MBEH 2061

HIERFE | 565 1 [ElESR 1 # A 2 1A 3 H A 6 7 A
2 579 £2.58 | 4.14+£2.90 | 3.94+2.62 | 5.00 +2.63 | 4.45 +2.53
RFP 4 5.54+1.98 | 3.25+1.63 | 3.11 £1.49 | 3.40 = 1.18 | 3.34 + 1.69
6 4.09+1.56 | 2.09+1.27 | 1.68+0.78 | 1.81 £0.78 | 1.67 = 1.16
2 0.76 +0.59 | 0.51+0.53 | 0.48 % 0.35 | 0.67 +0.35 | 0.47 = 0.43
DESH | 4 115+ 0.73 | 0.56 = 0.44 | 0.43 % 0.43 | 0.63 +0.30 | 0.54 +0.48
6 1.14+0.71 | 0.42+£0.31 | 0.32+£0.25 | 0.44 +0.28 | 0.33 +0.32

b EBGHE 176 (rg/ml)

BIFERRT | 56 1 Bl S5F 1 4 A 2 7 B 3 47 A 6 # A
2 470 £2.54 | 3.99£3.14 | 4.68 £3.08 | 4.60 = 2.86 | 4.44 + 2.41
RFP 4 4.53+£1.63 | 2.96+1.48 | 3.88+1.14 | 3.46 = 1.72 | 3.12 = 1.67
6 3.91+0.8 | 201 £1.24 | 232 +1.59 | 248 +1.70 | 1.70 £ 1.38
2 0.49%0.43 | 0.31 = 0.28 | 0.54=0.47 | 0.50 = 0.57 | 0.38 £0.27
DEF&| 4 0.63+0.45 | 0.34%0.25 | 0.52%0.38 | 0.54+0.39 | 0.40 +0.25

¥k

6 0.57+0.38 | 0.19+0.19 | 0.35+0.28 | 0.38 £0.41 | 0.22 +0.19

*  P<0.02 ** P<0.06 (SMBFHIEEL EBAHABOHE) (rg/ml)

%8 EUFARIVES &MOEE 1561

HlERRs | 5 1 ElRG 147 AHE 2#7AHB 3HAHE 67 AH

2 6.07+4.19 | 278 £2.33 | 4.41 £3.56 | 3.24 £3.36 | 3.39 + 2.65

RFP 4 6.29+3.32 | 2.38 £ 1.52 | 4.21 £2.18 | 2.57 £3.08 | 3.23 £ 2.08
6 5.03+£2.70 | 3.31£3.02|2.76+227 | 1.92+1.75| 1.95 + 1.60

2 0.66£0.72 | 0.15+0.20 | 0.48 +0.42 | 0.27 +0.36 | 0.39 =+ 0.29

DESH | 4 0.95+0.76 | 0.25+£0.19 | 0.62 +0.45 | 0.34 +0.44 | 0.46 + 0.32
6 0.94+0.75 | 0.35+0.37 | 0.48 +0.43 | 0.26 £ 0.30 | 0.29 =+ 0. 26
(ug/ml)

E 58, 4ER%O DESEB XU 1 AH, 6 EHE
%0 DES &It p<<0.05 THEZ% b - T SM HrEil
TH-1

6. BIVEAHERGES & MK (£7, 8)
EWEROSHBL L 7 EFNIER 7T O 1561TH 5, TN
TOREFICHAER E LTINH + EB X3 INH + SM
MHLENTVARD RFP 20 bODEWER & I3WTE
LZTSOAS, duk U7 REFNIE 3 B, ke 5.131261Tdh -
120 THOHEF D RFP XU DES KD MARES A 5
LVTNOBicBOTHLEMAFEELERERRSS
N - 1o, FiC DES EBEEAR LICER 18 -
fro HEE Lz 3HIDAZE D H LT HREISRBIT
HoNEH -t SEOKKAIZ TN TEEBETRLTY
2650THY, MEMIcKkEXIES5-2&DH % RFP M

PEEORITICIPPAME bS5 EEBbh b, BUF
HRBEBE L TRFEEZRDE P -7,

% -3

RFPOSERIGHEDER ICEE L CI0EM LER L2
PLBRETHHE B INHE O AT IEAIEESRER
TE5E 1 ROEXTH 5, TD RFPOIKNBREE RS
T 5 B TIMHRE P Z OO ERD DREDRIEZ1T
1> TRIHS, BERITAEMZERIRIEIC LD HDTH - TR
BHENE LTHIEESN T,

Bl HPLC i & 2 RFP ORIFEHEREE 750 RFP
Lz DhERBENTH S DES KEnBERlEdT 5 &
MATRE & 15 - 12, DESKIZZWBEEHENEE T 50
THENIOBRAE L L TRIE L /- rRlEkic X M
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FEEOFHEEER L HPLC tkic k 3 RFP %248
BIE L tc A DB FEEE RS, EMFENAIEETOE—
7 {E(3300mg &5 D4, 4.35+0.68 £ g/ml (Acoce-
llalh), 450mg #5-T7.941.51 pg/ml (Furesz®),
600mg #5 T 22.70+3. 18 pg/ml (Acocella?), 12.10
+0.73pg/ml (Nitti'?), 8.5ug/ml (Siegler!®)
TH Y HPLC Tl 2 D E— 7 fEIF450mg &5 T4. 22
+2.03ug/ml GEIBIO), 4.16+1.67 ug/ml (&),
5.310.6 £g/ml (MEN) EHEINTV 3,

% 72 DES &3 Flue Z DD BWEHDORER & LTk
HENTOAMETHD CORHRAIEZBRKLEETH
%o IS ¥ i RehicHkit s 15 RFP Ot DES D
B BEED30% % C THAMBERE L 3 2RIERD
HonsdEWEL TS,

RFP %@k 54 5 &2 OIMPEESREICE T4
LZHRITELITIONGE Acocella V) S itk - THE SN
TWVWb, ZOHRTHE S IE RFP @G5 L g ad
E—/EIE 1 HEICHE L TCE4L4BETREETL
ZDRII—ETH 5, TG 1285MZOIMPEEILE
6 HEE TIREIET 35, 6 HELDI4EEE Tithkx
WKAETIEDEBETREL ZNERET LRV, 4
MR b EEORBE L5, Z L THSIFINLD
BRIIEH OB ASHENNT 5 fcd TR IS0 & RER %
1Tl

Z D% RFP I OEYRBMBERDESTIIHFHF O 1
SThHBHT ENMONY T OBRFERIC X D IBH-HEE
DIREE 7B ERIC K A HRICK > T EYAE
SN RFP i3 desacetyl (kS nEHD F—5 v ) 7 5
Y ZAHKRE 13D M EE DK T 3 X ORI O ka4
BHET LD EEbN S,

RFP Ot BE I HEEEREOBGR S b L e
SNANKRS, ABRKRSICLZEOBEZONTV S,
R, Verbist™ @ RHET, BEBEEICENS -1
L#4% L Furesz®, Riess'® SIIAXBENL LN
L LTW5, Siegler™® 512 RFP 600mg &% 5 D
BAE—7EId 2 MR T8 8ug/mlTh»hER
BEDHE E— 7 Eid 4 BB T6. 0 ug/mITH - 7.
LOMECHBEE R D1 p3D15 < & 108 R A
BEAR->EBEL TV, H1H1 5P 3—Bica%
AT 2 LMPBEDO -7 BRARADEE LD K
2RHRICTNEHE— 7 BROBIITIIRER TV &
LT3, fEmicid 1 B5 5 600mg LI ETHhiud
KEBEF I VH150—450mg 5 DB R ENED S
NBELHTHB, BOETIZ 1 H 450mg H5H—RHT
HHLELDHRIREPHRIN TS, L LEKE
iZxtd % RFP @ MIC (% Kirchner ¥5#i T4 % &£0. 2—
0.5 g/ml THA15E & 100X E ZhMm P EE H R
TNEBERINICBRIR G 2 BHET 2 KBV L Bbh b,

i ®Ee1& %8B

RSP, IS ®, MESY & RFP 37 0EY
RBICBAZORZ NV EEBDHTV S, SEIOE LD
BETOEAENKEL, TNAEAEHETHRIT ET &
B LEESD 5 B b0, 2EFOYEIRE R
® RFP Ov—7 {#i3 2 BR#ES. 5243, 20 £ g/ml, DES
T 4 BRMED. 9740. 71 wg/ml T 1 4 B BB IXE
AR LT T DRFEIZAEYZERRIES & BT NI
HTH 55 HPLCHIC L Bl E LTHE L DL &1
F—B L1, TubEiER, Bttt TOHMSEHE
EiKkRE L RFP 8 XU DES A MHEE & OREGRAER
LSO FN bR LEEDEARD S LIF TN
Dotie B S ™ & REPOMABEEDE S & ERHE
DEBRZRU S hEIDPEDLVELTV S, HLDS
B DRIE 5 6 BB E TULAT > TR0
Bicxtd 5 RFP ® MIC $30.2—0.5ug/ml &4 5% &
WFNOEBICBOT SIS 6 % T3 MIC LIkic
HOERIEEENL ONTVDIIYREBEbN S,

RFP OMiEEIcH L33 SM, EB DFEARE L
feXEIEE BB 570, G. Boman® 12 RFP %
PAS &#FH4 3 & RFP Ot iEEHETF L AUCe
DPIETT 20 T1/2ERETH -7 &G L, PASH
RFP ORINAE X 1 FBDTHA S LBNTWV B, J.
Llorenz?® 5i3/NRic RFP & INH #4:H LZzhZh
DM EEE I ARETH - - BIFEAHBEAR U EHE L
TW5,

4 ElOFK L OR%EIS RFP B SH5373 V0 O TIERE
CHT D ERATETH LR EE 1 BEBLU 1L,
ABicB8WT SM pEHE DS EB piHE L D DES &
OMPEER LA TS E VI BEEE . ORI
B0 DO TH DHELE L D ORINDOEPIFEEDE
BIABEINLD, SMOFHEHEITI /7 Vavy F
FUUERID 5 b TR E &b TV BRI
L7 a8 MRMESEOBRE L5, SM OBEICKT 5
BB DLIC RFP OB EA R /- UM EE S EWOIR
REAME L TOEELEZ NS, 5B BHMLRKR
SHMEEBbii,

F kA5 EIOMZED, S DES K EEWEROBRES R
BEOSKF -5 —RELNEP T,

¥ & ¥

ESZHEE AR 6 sk DILEFFE & U CHikSIZAE, BEEfG
D FENEEEFIC RFP % 3 { LiBEA 1T LR
M EE A RIE L 7o flIE X HPLC Bic kD RFP
& DES &5 BERIE L LIT OB & %1872,

1. ¥IEI%S5E RFPO Y — 7 Eid 2 Bifilikich b
5.52+-3.20 £ g/ml, DES A D Z fuid 4 Bk ic 0
0.97+40. Tl pg/ml TH > 7o

2. 17 AEMMIE -7 EOETHBA N6 4
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RFP 777 v v (RIS 2R L1, S5
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