BRERKZEFR 2024,45(5):170~177 DOI: 10.12259/j.issn.2095-610X.520240526
Journal of Kunming Medical University CN 53 -1221/R

LC-MS/MS =8 5B 5 X AR ik B MR E GHB BRI

FOOFY, BEpR Y, ZEEY, PHREY, WHEY, BB Y, XmE Y, #EFEAY, & oY
(1) RATAZRFEFRAZHERBE, =@ 2% 650500;2) RAEHAKFEEFIR,
=@ 29 650500;3) =@ BEETFR, =8 LW 650221)

(HZ] B 2H LC-MS/MS EAF 58 A X AR M8 - M GHB S s, ik Esrmild v -
RILTHR(GHB), v-T NEE(GBL)FI1,4-T —EE(1,4-BD) fULC-MS/MS %, DL 22 {2k AiFoexige, #
BB, e WF 0 AR AT . R 7 hJE MV PR GHB RS, ERRRIE S I R R
GHB &, 858 GHBZE 0.1 ~ 50 pg/mL IREMEH . GBL Ml 1,4-BD £ 0.15 ~ 50 pg/mL ¥R EILHEN, kX
A EI(R?>0.999), GHB. GBL 1 1,4-BD B4 i FR 43514 0.015 pg/mL, 0.025 pg/mL F1 0.01 pg/mL, &R
533124 0.1pg/mL, 0.15 pg/mL F1 0.15 pg/mL. 3 Fh HARY) A FE TR AE 18.2% ~ 20.1% Z (0], IR Ky 81.6 % ~
92.3%, H NHH B3 EE RSD ¥/NTF 10%, HEHE A -5.8% ~ 7.0%. K 7 h J5 M7 P N EPE GHB ¥R 3
9 0.71 ~3.81 pg/mL, HEKIEHT GHB ST, Z2FARIT#E X (P<0.05), 858 KN 7 h 5 ARl
WIEM: GHB &, (HWERT 4 pg/mL, HETREMIW KW MR GHB (9 H 2 SR ILE0R Xk, F&T
GHB W3k =2 2= 5%

[R5A] v TR v-T B 1,4-T 8 W9kS; LC-MS/MS %
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[ Abstract] Objective To study the effect of alcohol on endogenous GHB content in human blood.
Methods LC-MS/MS inspection method was established in the blood for «y — Hydroxybutyric acid (GHB), vy -
butyrolactone (GBL) and 1,4-butanediol (1,4-BD). 22 healthy subjects were selected as the research subjects to
simulate the real cases of drinking alcohol. The levels of GHB in their blood were detected before and after drinking
to compare the endogenous GHB levels in the blood before and after drinking. Results GHB in the concentration
range of 0.1 ~ 50 pg/mL had a good linear relationship and there was a good linear relationship between GBL and 1,4—
BD in the concentration range of 0.15 ~ 50 pg/mL (R? > 0.999) .The limits of detection of GHB, GBL and 1,4-BD
were 0.015 pg/mL, 0.025 pg/mL and 0.01 pg/mL, respectively, and the limits of GHB, GBL and 1,4-BD
quantification were 0.1 pg/mL, 0.15 pg/mL and 0.15 pg/mL. The matrix effects of the three compounds ranged from
18.2% to 20.1%, the recoveries were 81.6% to 92.3%, the intra—day and inter—day precision of RSD were less than
10%, and the accuracy was —5.8%—7.0%. The content of GHB in the blood after 7 hours of drinking were higher than
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that before drinking alcohol (P < 0.05), and the concentration range was 0.71-3.81 pg/mL. Conclusion The

content of endogenous GHB in human blood has increased after 7 hours of drinking alcohol, but the concentration was

lower than 4 pg/ml., which can provide the data support for the assessment of endogenous and exogenous GHB

involved in real cases, enriching the forensic toxicology data of GHB .

[ Key words] vy —hydroxybutyric acid; <y —Butyrolactone; 1,4-Butanediol; Alcohol; LC—MS/MS method

v —¥£ 3£ T 12 ( y —hydroxybutyric acid, GHB),
M A-REE TR, 4352 CHgO,4, AXS I3 Tt
N 104.106, ABIAREL @ . JCWRE (K, GHB
S ERAL PR 2 RG], A NS W] S
BIRMCAZE R, PR “WTiiK” B “EREFK”
hy 3 A R A 5 — RSP 2 . GHB H Hij ik
FHE, 5k T RE Y 25 W 5 B 1AL R (drug-
facilitated sexual assault, DSFA) Z& {4 112 I,
GHB (1% 73 Afr Rr I 2 ol by 12 B2 2 2 B v 9 B 2 AR
Z—o T GHB L sh W 1A AR R P PP
25, TEAL P GHB AH G DSFA ZEERS, F
JE GHB BRI (N IEE S AN EME? ), BB
K GHB Z&/5 AP o H) s K AL RN E R e, 7
PRS2 L GHB S5 L R E FH Y
TG, XA ) S M XE R TR, {H i Dl
X AR IR h N EYE GHB 2 i fiis, Rt
WG XS P URPE GHB 152 i HL AT B

RS FI GHB & & TP Akt 28 R ge i lon] , 4b
Yk GHB B 5 GABAb ZAKZ5 & KR BIHHE I .
[, GHB ik il 5K 52 4 GABAb 224k, HAT
T2 flt I OB 6 T IR TROBT 5 S AE B E T A
KRG XS GHB RYSZ IR FE 45 3R 2RI T 3 iy 5
B 5P ARG M W GE it A G . Moriya F 481 A5
DS R AT PRV H N JEPE GHB 520, e
T REE LB [A] G PR R GHB BRI,
NP 4 X W v N U5 1 GHB B ¢ i G 5% i
PoldrugoF &5 ' BF 5 1A R RG24 Jn o J5PE 1,4-
BD 7E R AL /04, FFHE9% 1,4-BD AREE
YEF o Jung 281" BF 98 709 K AN GHB ) A H.4E H
K25 (FE) R, BRI OmE25S GHB X
MRIVER, SR R B RERR B[R], 7Rk B2 2% S0 Bk
e 1 50 pg/mL AR I H AN EPE GHB Y )
FE A, T B AR v BE S Bk UR T A B
GHB WGeit-# 8 7, BT, & WO TR
W N I GHB ()& s i, I, S Se i
BESE, T RIE S E R gE RO, A AT
GG R AR M N J5E GHB RS2

ARWETE R e 1 0090 S BERLPRG A1 GHB & ]
AR ROk B2 IR, 1 S T RN

W GHB Je L 2 Rl & %) it GBL 11 1,4-BD 1y
LC-MS/MS A& 54, LA 22 £ filt e ik o iF
FERGE, AR BB R IR &t , e o
X AR . AR 7 h S I R PR GHB A
L, WFSEUOE 7 hJE AR GO AR i v R R
GHB [ & &8k, NSRBI LB K
AN E M GHB Y A 2 $2 4 dl 2 FE, FE
RS AT AR L8 Y JRE GHB SR B9E R R
HdE

1 #MR5AE

1.1 SEIEMNESIRHF

1% . Agilent 1290/6470 I LC-MS/MS ¥ Ji
B AL (32 [ Agilent 2 7] )5 5 3 2.0 AL (US
Beckman 2% H) ) ; % Ji€ IR & X ( ShangHaiYiheng
Technology Co., Ltd); HL ¥ K- (3£ EMETTLER
TOLEDO 24 #] ) ; JOYN-308 # 7 I i vk #l
( Shanghai Qiaoyue Electronic Technology Co, Ltd);
0.22 pm ﬁ*ﬂﬁfﬁ?L{[ﬁﬂﬁ(Tlamm JintengCo, Lid); %
W (US Eppendorf Company)O

By R TR A BV U (100 pe/mL)
GHB-D, FF 5 %5 7 (100 pg/mlL) . GBL-TN il % ¥
(100 pg/mL), 1,4-BD-H EEA i (100 pg/mL) 341
TREPTRERCARA R, HE(HPLC 20T
& [H Fisher Scientific 22 1)), fALEN (4 #r 4l ) T
bR AR AR ), SRk O T IR Al K,
ROF Ry R B LR (2 g R B MY B A AT RS D
RG] 4 ),
1.2 REETRRERRE
121 FARMEK 22 HERZILEY N AES
AT, IFEZ RIS
122 EWHA K22 HEHEZIE, LY
34, ARPI R 7 44 (3 YR AR 1000 mL),
H IR R4 8 4% (3 kP R 36 2000 L), Rtk
WAL 7 45 (3 R BE3ETT 4000 mLL), 3 4134 HE
PLZAG PR 2ok R 43 3 A B ] BRI (R J5
2h 5 LRI, 3 R B FE R4 2 h, 7R
A7) 37 v 48 I B B A S ), 89 () I AR K 4L
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545 %

HRITNTKERD), 3 AR FI 2 2 10 1,
123 FRRKMAIRE RIS K AR AR A4
B (WS/T661-2020), 435I F AR 0 Fif ALK 7 h
Ja RAEFIKIN 5 mL FEASPEE D (NTITFR),
IBA)E B T-20 C B IHARAER

1.3 HmarkE

131 Z=EmAEH & B2 [ (0 %
GHB ¥ i 5 A% A9 100 W /E 25 1 1) 100 pL, fmA
100 pL P F5 TAE GHB-d6 (10 pg/mL), FIA
800 uL I EE : K (1: 1), 35NN AR E A
1 pg/mL B9%5 HIEE, IWHERSI 30s, #8710 min,
9000 r/min &0 10 min, FH LS, A PLIERK
(0.22 um)id ik, S22 HIEE, 5K

132 ZEHMFMEOHE BUEFREZS A A
100 pL 3t 2y, JA 100 pL PIAx TAER GHB-d6
(10 pg/mL), BHN 10 WLGHB K H: 2 Fai 44 4 Jit
FTRPR I (M FE 100 pe/mL) J5, FEATA 790 pL
- K (1= 1), Bl s GHB S 2 R i 4
JRBE A 1 pg/mL Y25 L MANAREE , 4% 1.3.1 Jrik
AbPE L A E) 2 LA AR (3 Fl 5 AR ik B 3k
1 pg/mL), F#ki,

133 RERTIEREE B8R AL 100 pL
204y, &M A 100 pL N #r T 4E ¥ GHB-d6
(10 pg/mL) J5 , 4351 INIE 5 GHB S 2 R ik
VI IR S, FINAGE A HEE « K(1: 1)
SRR mL,  ECH) AR R 50 25 (A s
FE, #1310 ik, 52N 0.1 pg/ml,
0.15 pg/mL., 0.2 pg/mL., 0.5 pg/ml,
2.5 pg/mlL, 5pg/ml., 10 pg/mL. 25 pg/ml., 50 pg/mL
(R HE 22 90 v B A oy (CRE VR BE2 A AT ),
R 2

1.34 FERBIE 5022 #EERHEZ A K
TG AT 7 h 5 PR BKI0 100 puL 4 2 4, #4550
A 100 pL P #5 TAE# GHB-d6 (10 pg/mL), FHil
A 800 uL FIE : /K(1: 1)JE, #% 1.3.1 kb,
1351 22 4 fi BRE A2 T R AV 7 b AR ik
MRFIAE S, FER

14 KEH*E

141 ®Ii%EHEF A% Waters T3 (2.1 mmx
100 mm, 1.8 um); JaIAH A: &B4iK, Jisht B:
FEE; AR : 30 °C; Wi : 0.3 mL/min; #FAFE
B 5uL; JEFHTETE 1.0 min, B VRS0,
W21,

142 BuE&H =70 BB (elect-
ospray ionization, ESI), 222 KM Wi ( dynamic

1 pg/mL.

& 1 HPLC #E B3Rt & 14
Tab.1 HPLC gradient elution conditions

Ff &) /min BIAHA(%) TBIAHB (%)
0.00 90 10
0.5 90 10
2.5 10 90
3.0 10 90
3.1 90 10
6.0 90 10

multiple reaction monitoring, d-MRM) IE . i &+
B . TR AR BE 300 °C; TR R
5 L/min; #5350 C, ¥ 11 Limin;g
BMEHEN: 3500V, BIEHE: 500 Vi W%
#RIE 1R 45 psis

143 FEFEER (DEMEMRBEELE. T
LA ZE T, 20 5l sE 1.3.3 15 B AR HE &
BIRE S (0.1 pg/mL, 0.15 pg/mL, 0.2 pg/mlL,
0.5pg/mL. 1pg/mL. 2.5pg/mL., Spg/mlL. 10 pg/ml.
25 pg/mL., 50 pg/mL), LA HUAE (45 B AR
JE it 1 5 W TR A b s B T I T AR D AR A
(). DA HE 2 S04 it s o g o8 7 H bR 4 e
RREAE AR (X), HEATEAERIE, JHESE 3R
PRYIAACHEI Ze o KRR | s SR E . IRHEAL
Y I 2 ARV B2 AT R A M L, P R J3E 2 1
WAE S, 78 LADR ISR T AT, DU L
(signal-noise ratio, S/N) RT3 1E M i BR (limit of
detection, LOD) Kz gu7K#fE, LA(S/N)KTF10, H
FH X R 22 < £20%, AF N B AR € & BR (limit of
quantification, LOQ) AJKz Bk, 4 5l 1515 2
3% H AR p A Hh BRANE BERR . (2) 5 5T &4 il ]
e R g e Hl Wk N 1 pg/mL. 5 pg/mL,
25 pg/mL B GHB. 1,4-BD F1 GBL B IR 45 I8 K ;
FHC6 1y 1.3.1 H B0 2 AR, 23 BlE
P fE i 3 HARYR S AR W, BCH K 3
HARI 0 1 pg/mL., 5 pg/mL. 25 pg/mL f)
23 P I 5T S5 TR AR i (RS e B2 2 43 AT ) 5
[ BF 4% 1.3.2 il 45 3 A B AR FE 328 1 pg/mL,
5 pug/mL. 25 pg/mL 1245 AN IOAE i CRES VR 52
B FATHE), T2 141K S0 T I E IR,
I3 TSRS [l e BE IR ARV W h 4 H AR 5 s 1
WS TR AR 9 Astd L AN [R] VR J3E 25 F I B s o4
e b H ARy & e 7 W T ACE I E Am . A
[F) e B 245 F LS TR o o % bR ) 7 i I T
HOE M As, HRHEA 3 As/Am x %100 157 2 B
[ ARG (Am/Astd—1) x %100 FH5EHE BN
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(AGH 8L, H7 1.3.2 14 3 Fh HbrW kg 1y
A1 pg/mL., 5 pg/mL. 25 pg/mL 825 A LG f0FE
i (n=6), 7€ 1.4.1 KM &4 F 2047 5 AR A
W w3 AR S NAER] 1 d R L B
AT RE SR DU, 5 AL R o B AE B R Sk
2 d TR . Al sk s B AR i IR,
THEAH R AR 0 I e B e e 25— 04 T FR ) AR G
FrfEfim 22 (RSD), 4G % 5 F AR X AR E A 22 (relative
standard deviation, RSD)ZFR., ARHES HirY
IR, M R RS
3P EHFRY A, T A (R AR (E R
o (OFREMEE ., P CRIED, TEREAM
fEnt e, I GHB RO Me BE h 21 hn, B,
IGE 25 FMVR, A [V BE 7 3 Fl B AR 19
TR Am 0 FH W S oA A v, T ) o R B2 2 3l oy
5 pg/mL., 25 pg/mL. 40 pg/mL [ 25 [ I 4 I kR
27 4, AU 9 Oy (R AR S0 N 35 1% 1Y AL
). KRES A3 H: 14T -20 C B 24 h
FE 37 COKBHERE, 407 3 KA HMER; 24 T-
20 °C B HARAE 15 d, 55 3 4 BIRt% 1.3.2 ZbF 5

WE . RAR L REHFESN 3R, HEEIR
CE 24 h JEFRRIERE BT, LISE 3 MRS R IR
B B AT iR 22 e R E S 8
LA AR 0T I v B A U TR RO A S
TSRS 1. 2 4 34 HARY)AS [a) ok B 2 1 i85 D i
R A X A 7 v 25
1.5 Sit=4bE

K SPSS26.0 B A% B AT AL B, TR
BB + AR 22 (xes) T, WINRATR 25 %
FHBCXS ¢ KE 30 . REB7KIE « HL0.05, LL P<0.05
KRBT

2 &R

21 SEHMLL

211 FUESEHRMRNE R ESTHRE, &5/
d-MRM 0, PUAL iR R s | il i fE & 4
BUES L, Al H RPN bR S T B T SRR
E S 7 = LR B T X R R AR A K, A3 4 R
BYINRIES R, WK 2,

%2 GHB.GHB-d4.1,4-BD.GBL K d-MRM B F B R B [E K il {E ¢
Tab.2 The acquisition parameters , fragmentation voltage and collision energy of
d-MRM , GHB, GHB-d¢, 1.4-BD, GBL

HArY) PR BT (m/z) THE T (m/z) PR (v) HfFEAE (ev)
GHB ESI- 103.0 103.0/85.1" 65 8
103.0/57.1 12
GHB-d, ESI- 109.0 109.0/61.1" 60 8
109.0/90.0 16
1,4-BD ESI+ 91.1 91.1/73.0" 30 4
91.1/55.0 12
GBL ESI+ 87.0 87.0/45° 66 20
87.0/43 24

T EEE T

2.1.2 mBhHEMERE AW, EHEECAA
UM, o B B T O . AL id
A EZESET 0.2 mL/min, 0.25 mI/min., 0.3 mL/min.
0.35 mL/min, 0.4 mL/min A% 3 3 5 3 sl A0 16 A
FEMI BT RICR , S5 R R WITE 0.3 mL/min i 551
T, SRR L UERLEL R, WIS GHB. 1,4-BD
1 GBL MR BB AA 2, WE 1. B2,

22 FHIERWIE

221 ZHXR. AENRER.EER %
1.4.3(DARAERLR TS 203 Fh B brP s e £k,

WL 3, S5 EW . GHB £ 0.1 ~ 50 pg/mL ¥
{5 . GBL Al 1,4-BD 7E 0.15 ~ 50 pg/mL ¥ &1
Bl N2 56 2 R4 (R*> 0.999), A% GHB. GBL
M 1,4-BD M & 5 BR 43 51 & 0.015 pg/mlL,
0.025 pg/mL F1 0.01 pg/mL; & & BR 20 %) 4 0.1
ug/mL, 0.15 pg/mL F1 0.15 pg/mL.

222 EREMEWE 2 1.4.102)858%0.
3 FP B AR A BEHL MR AE 81.6 % ~ 92.3 % Z 1],
B RN SAITE 18.2% ~ 20.1% VAN, HAH X A5 1
P22 (RSD) 7E7.0% VAN (<15%), %7715 R4 E R
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x104 |+- TIC MRM (™ ->*) Tughunbiac005.d o)
1 1

g8 GHB

44 1,4-BD
4 GBL

28 GHB-d6

16
14
12

02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 52 54 56 58 6 62 64
Counts vs. Acquisition Time (min) v

1 GHB.GHB-dg.1,4-BD #1 GBL 4 #iB#r(1 pg/mL) TIC B iEilEE
Fig. 1 TIC chromatograms of GHB, GHB-d6, 1,4-BD, and GBL mixed standards (1 pg/mL)

x104 1.4-BD: + MRM (91.1 -> 55.0) Tughunbiac005.d

1482

x104 1.4-BD:+MRM (91.1->73.0) Tughunbiac005.d

o 1489
: /&iwD

x103 GBL: + MRM (87.0 -> 43.0) 1ughunbiac005.d

4] 3
2 . GBL
-
| - =1 PR—— o . "
X104 GEL: + MRM (87.0-> 45.0) Tughunbiac005 d

1 2573

2 /i GBL
[

1 [ ¥
A = !

x103 GHB: - MRM (103.0-> 57.1) Tughunbiac005.d

& GHB
&

%102 GHE: - MRM (103.0 -> 85.1) Tughunbiac005.d

L) g0
14 ’ ~ GHB

x103 GHE-d6: - MRM (109.0 -> 61.1) Tughunbiac005.d

2 0891

x102 GHB-d6: - MRM (109.0 -> 90.0) Tughunbizo005.d
294 0881

0

02 &% 05 0F 1 12 14 16 18 2 22 2& 26 28 3 32 3 36 38§ & A2 44 46 4B & %2 64 bE 63 & 62 64
Counts vs. Acquisition Time (min)

B 2 GHB.GHB-d4.1,4-BD.GBL 4 ##B4x(1 pg/mL) fd-MRM i &
Fig.2 D-MRM chromatograms of GHB, GHB-d6, 1,4-BD, and GBL mixed standards (1 pg/mL)

Wk ey, ST EME I HEZEEN(<£25%), 223 BRABZEMBEABZRE 2141034
W 4. RN A H bR 0 R H RS % BE B RSD 7E
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% 3 Mk GHB.1,4-BD.GBL K% # gl 2k .46 H BRFNE = R
Tab.3 Calibration curve , detection limit and quantitation limit of GHB 1,4-BD GBL in blood

e LAV (ug/mL) 2k )75 7 R? KB (ng/mL)  ERBR (ng/mL)
GHB 0.1~50 V=22.288925X-0.955 609 0.9993 0.015 0.1

1,4BD 0.15~50 V=151049.912950X+57464.367658  0.9992 0.01 0.15

GBL 0.15~50 V=16316.378144X+105811.540171  0.9995 0.025 0.15

x4 3 BRWHERYN SRIREIE (%)
Tab.4 Matrix effects and extraction recovery rates of

three target substances(%)

&Y WE FLRE O FHXARAE PRER AHXTRRUE
HFR (ngmL) %W fw2ERSD  [FIR  {w2ERSD

GHB 1 20.0 4.6 81.9 6.3
5 20.1 3.8 86.2 4.2

25 19.8 6.1 923 4.8

1,4-BD 1 18.2 4.6 81.6 6.4
5 18.4 39 87.4 4.5

25 19.0 2.3 89.3 6.7

GBL 1 19.2 6.2 83.7 4.4
5 18.9 1.3 85.6 32

25 18.2 5.1 84.5 4.6

1.2 % ~ 8.8%, HIEIKSZ BN RSD 7F 1.4 % ~ 9.8%;
H 4 H 8] RSD ¥I7E 15% LAY, W36 5. AR E
% BAaY e TR R, g IR
FREEL 3 B E AR, PR R (i
RlZR), 45%%9, GHB. 1,4-BD F1 GBL 41k
R 5> 59 N 4% ~ 0.8% . -5.8 ~-0.52% . —0.08 ~
7%, PR EIITE RVFERIN (< £ 15%).

224 BTN £ 143(0)BFE1. 2443 40H
FRY)AS [l vie B2 2 1 5 1 U4 10 A RSD<5.0%, o &t
TR A ¥<15.0%, 255K 3FRW, 1M H GHB
AR e . KINRREYE . BRI E Y
5 R PR S R

23 RiBBIFENKS GHB A ENERSH
231 RBBIEN#S GHBEENE 7 1.4.1
Kl 26, A5 sE 1.3.4 #1415 28019 22 4448
BESZIE YR . K 7 h SRR RSy, SR
2.2.1 MR HE 2 A7 25 RRAE & 3 Fh B AR 1Y)
FET, 1R EIRY 22 2 6l B A2 E OB T . K
W 7 h J5 M GHB ¥R E, W 6.

232 RBEX MK R RNIEYE GHB & 21 %
R I T N EE GHB & R S A i
SC, PR Th S MW S IR PE GHB 1Y B
PR R I A PR YE GHB BY S i (P < 0.05), W
#£7

24 5iz#tRMBEXAILERERG]

ZH): xx Fxx Hx H, —ZFIRIEEA R
V&K, 48 h G R BIATHY, iR s $2 e
BiE N KT RE Y AT R S, AR R
B T R O PR S TSRS VR R 96.0 me/100 mL,
A HAE W B . E ARG A TR
AT IEOKET 9 h 8 3 (A G2 h 55 1 RIKTH,
3 YR [E] B ] 9 4230T 2 b, AR 7 h R P57K) 1E
AR T o s Bl TG, HE ) 34 ) ish R vk 4T
RIFFTIK R % 3 R RSl 4
JE R 4 6 (500 mL/fR ), H ¥ Bk HEsnf
GHB A MUl R ok AT g, I, AR SO g
S LC-MS/MS 3EXT L H GHB AT Aa I, 4G
ZER L 8,

x5 IMERYNBZEERERE

Tab.5 Precision and accuracy of 3 target substances

H PURG 2 H DK% B2

Hir¥ B BE (pg/mL)  SERAGIIE R ADGERER 2 RIS TR MRS R
(ng/mL) RSD (%) (%) (pg/mL) RSD (%) (%)
GHB 1 0.96 5.4 4.0 1.02 48 2.0
5 5.04 6.4 0.8 493 9.5 1.4

25 24.83 7.7 ~0.68 24.92 3.8 -0.32
1,4-BD 1 0.95 43 -5.0 0.98 7.4 2.0
5 471 22 5.8 493 7.3 ~14

25 24.87 2.6 ~0.52 24.96 73 ~0.16
GBL 1 1.07 8.8 7.0 0.98 9.8 2.0
5 5.01 46 0.2 5.03 5.6 0.6

25 24.98 1.2 ~0.08 25.02 1.4 ~0.08
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R 6 WHEBFMRE7 hEIikF GHB B SEKRNE
R(pg/mL)
Tab. 6 GHB and alcohol content in blood before and 7 ho-
urs after drinking alcohol (pg/mL)

BEH R SR R (mL) 0 PAT
GHB GHBH:
1 7 ARREA 0.63 0.84
2 & 0.66 0.81
3 & 0.84 1.22
4 3 1000 0.34 0.71
5 5 1.69 2.02
6 U 0.86 0.99
7 B 0.71 0.77
8  r wWlEA 0.28 1.26
9 E'S 0.76 1.58
10 = 0.49 1.34
11 I 1.29 1.71
2 % 2000 1.52 3.81
13 5 1.14 3.14
14 5 1.50 1.87
15 % 0.96 2.86
16 & EFEA 0.71 0.86
17 & 1.22 1.67
18 X 0.62 0.87
19 X 4000 1.86 2.26
200 W 1.68 1.88
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